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FOR  the  past  eight  years  (i),  European 
investigators  have  endeavored  to  in- 
crease the  accuracy  of  gastro-intestinal 
diagnosis  through  the  aid  of  the  Ront- 
gen  ray.  It  is  to  be  regretted  that  a  method 
which  gives  promise  of  such  an  advance  in 
methods  of  gastro-intestinal  diagnosis,  and 
which  owes  its  inception  to  an  American,  Can- 
non of  Boston  (2),  should  have  awakened  in 
this  country  as  yet  so  little  interest  as  com- 
pared to  that  evinced  by  German  and  English 
clinicians  and  Rontgenologists.  Little  has  been 
done  in  our  country  in  the  way  of  confirmation 
of  work  already  done  or  toward  familiarizing 
us  with  an  already  voluminous  literature. 

A  number  of  imusual  factors  make  the 
situation  rather  a  diflScult  one.  In  the  first 
place,  the  field  is  open  to  two  classes  of  inves- 
tigators of  totally  different  training  and  at- 
tainments, both  of  whom  are  called  upon  to 
deal  with  an  entirely  unfamiliar  subject,  the 
Rontgenologist  and  the  clinician,  not  to 
speak  of  the  surgeon,  proctologist,  etc.  The 
clinician  is  deficient  in  knowledge  of  X-ray 
technique,  its  possibilities  and  limitations, 
and  lacks  ability  from  lack  of  training  to  in- 
terpret either  plate  or  fluoroscopic  image. 
The  Rontgenologist  while  enjoying  an  ad- 
vantage in  his  knowledge  of  X-ray  technique, 


is  at  as  great,  perhaps  a  greater,  disadvantage. 
His  lack  of  appreciation  of  the  value  of  an 
anamnesis,  of  the  methods  of  abdominal  phys- 
ical examination,  of  alimentary  physiology, 
and  of  that  difficult  attitude  which  the  gastro- 
enterologist  must  maintain  toward  the  ques- 
tion of  functional  disturbances,  make  his 
position  a  difficult  one,  and  render  him,  if  he 
be  so  deficient  from  lack  of  clinical  association, 
almost  dangerous  in  a  considerable  proportion 
of  cases  in  which  the  X-ray  findings  must  be 
correlated  with  the  dinical;  the  very  cases  in 
which  the  X-ray  examination  is  most  needed 
and  upon  which  the  therapy  often  the  ques- 
tion of  operation  depends.  The  only  rational 
solution  of  the  problem  is  a  co-operation  on 
the  part  of  clinician  and  Rontgenologist  in 
the  utilization  and  development  of  the  meth- 
od. In  this  alone,  it  seems  to  us,  lies  the  solu- 
tion and  attainment  of  valuable  results. 

The  cases  which  form  the  basis  of  this  paper 
are  from  the  Medical  Out-patient  Depart- 
ment and  Hospital  of  Washington  University. 
The  X-ray  work  was  done  under  the  super- 
vision of  the  Department  of  Surgery;  opera- 
tive work  from  the  same  source.  We  wish 
especially  to  express  our  indebtedness  to  Drs. 
Dock,  Murphy,  Myer  and  Sachs  for  their 
assistance  and  encouragement. 


1  From  the  Washington  University  Hospital.    Read  before  the  Saint  Loub  Medical  Society,  February  x.  19x3. 
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Fig.  I.   Drawine  from  an  individual  case  showing  the  Fig.  t.   Drawing  from  an  individual  case  showing  the 

hypertonic  "steer  nom"  stomach  seen  in  men  of  markedly  orthotonic  stomach  occurring  in  men  and  women  of  normal 

sthenic  habitus.     Showing  also  the  divisions  of  the  stomach  sthenic  habitus.     Showing  also  the  duodenal  cap  as  formed 

as  used  in  X-ray  work.  by  the  contraction  of  the  pyloric  ring. 

THE      X-RAY     ANATOMY     AND      PHYSIOLOGICAL 
DESmERATA 

It  will  be  in  order  to  speak  of  the  form  and 
position  of  the  stomach  as  revealed  by  the 
X-ray  to  appreciate  certain  changes  that 
occur  as  the  result  of  ulcer.  The  X-ray  has 
given  rise  to  a  new  anatomy,  the  anatomy  of 
the  living,  markedly  different  from  that 
learned  in  the  dissecting  room,  or  at  the  op- 
erating table.  In  our  discussion,  the  stomach 
will  always  be  described  as  seen  while  the 
patient  is  standing,  "the  X-ray  position." 
A  prone  or  recumbent  position  alters  con- 
ditions. 

We  have  learned  from  the  X-ray  that  the 
stomach  during  life  is  a  pendulous  elastic 
pouch    {31)   permanently   supported   at   but 


two  points,  the  cardia  and  at  the  arch  of  the 
duodenum,  by  the  gastro-hepatic  ligament; 
that  it  occupies  in  nearly  all  women  and  most 
men  a  far  lower  position  and  is  more  vertical 
as  a  whole  than  we  had  suspected  (i,  21); 
that  it  is  never  larger  than  its  contents,  be 
they  solid  or  liquid,  and  is  not  as  a  rule  high 
in  the  abdomen,  in  large  part  covered  by  the 
ribs,  as  most  textbooks  and  teachers  of  per- 
cussion would  have  us  believe.  We  have 
come  to  appreciate  that  no  organ  or  structure 
in  the  body  is  subject  to  such  variations  in 
form  as  is  the  stomach,  not  even  the  human 
face.  There  is  no  "normal  stomach" — each 
individual  possesses  a  stomach  that  &ts  his 
body.  The  living  stomach  as  revealed  by  the 
X-ray  is  so  different  from  our  previous  con- 
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Fig.  3-  Drawing  from  an  individual  case  showing  the 
hypotonic  stomach  occuning  in  those  of  somewhat  astbenk 
habitus.  Showing  also  the  position  of  the  duodenum,  the 
trapped  gas  bubble  at  the  arch  of  the  duodenum,  the 
transitory  coutractioD  of  tlie  pyloric  sphincter  and  the 
fundus  gas  bubble  or  "magenblase." 

ceptions  that  the  use  of  an  in  part  new  no- 
menclature has  become  necessary  for  purposes 
of  X-ray  description.  We  therefore,  follow- 
ing Schlesinger  (6),  classify  stomachs  as 
hypertonic,  orthotonic,  hypotonic  and  atonic. 
(Figs.  I,  2,  3,  and  4.)  As  seen,  this  is  a  class- 
ification according  to  tonus.  Tonus  is  a 
quality  of  contractility  or  resilience  of  living 
muscular  tissue  under  normal  conditions  (7). 
It  is  to  this  tonus  more  than  anything  else 
that  the  form  of  the  stomach  is  due  (9}.  If 
powerful,  the  gastric  tonus  molds  the  ingesta 
to  an  expression  of  tonal  pressure  factors.  If 
weak,  the  food  mass  gravitates  to  the  pendant 
portion  of  the  organ  but  little  affected  as  to 
form  by  pressure  of  the  gastric  walls  (7),     In 


Fig.  4.  Drawing  from  an  individual  case  showing  the 
atonic  stomach  seen  in  women  of  extteme  asthenic  habitus. 
Showing  also  the  transitory  antrum  pylori  and  the  segre- 
gation of  fluid  content  (secretions)  and  bismuth  bearing 


other  words,  in  atony  the  food  gives  form  to 
the  stomach. 

The  type  of  stomach  fits  its  owner;  the 
hypertonic  stomach  accompanies  powerful 
build  and  strength,  the  atonic  occurring  in 
those  who  are  markedly  so  deficient  or  whose 
stomachs  are  the  seat  of  pathological  lesions 
causing  atony;  all  intermediary  forms  occur. 
The  form  and  position  of  the  stomach  then  is 
dependent  upon  the  habitus  of  the  individual. 
In  those  of  sthenic  habitus,  the  hypertonic 
"steer  horned"  type  or  the  orthotonic  retort 
form  is  to  be  found.  Figures  i,  2, 3,  and  4  show 
different  types  of  stomachs.  Each  drawing 
is  an  exact  reproduction  as  to  figure  and  stom- 
ach of  an  individual  case.    The  stomachs 
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Fig.  5.  Schematii:  drawing  Ehowing  the  delay  id  canali- 
zation. The  bismuth  is  held  up  abnormally  long  in  the 
pars  cardjara  on  account  of  localized  ulcer  evoked  spasm 
of  the  drcular  muscular  fibres  at  the  ulcer  level.  The 
site  is  indicated  by  the  cross;  also  shons  the  coincidence 
ol  palpable  ulcer  mass,  point  of  ma^cimum  tenderness  where 
there  is  irritation  of  the  parietal  peritoneum  and  X-ray  ul- 
cer evidence  at  the  same  point.     Compare  Figs.  S  and  30. 

have  been  accurately  corrected.  In  asthenia, 
the  so-called  "congenital  enteroptosis,"  the 
atonic  drain  trap  or  hypotonic  fish-hook  form 
is  present.  (Figs.  3  and  4.)  This  relation  of 
stomach  to  habitus  is  so  constant  that  we 
may  with  confidence  predict  the  type  of  stom- 
ach in  a  given  case  from  the  general  physique. 
If  it  does  not  correspond  there  is  at  once  raised 
a  question  as  to  its  being  normal.    (Fig.  7.) 

We  have  come  for  reasons  of  convenience 
to  consider  the  stomach  as  visualized  by  the 
X-ray  as  divided  into  three  portions,  each 
representing  approximately  one  third  of  that 
organ.  These  following  His  (45)  are  called 
the  pars  cardiaca,  pars  media,  and  pars 
pylorica.  (Fig.  i.)  The  first  two  (pars 
media  and  cardiaca)  constitute  the  vertical 
stomach,  actually  vertical  in  a  majority  of 
persons.  The  pars  pylorica,  smaller  than 
the  former  divisions,  joins  them  at  an  angle 
(i).     (Fig,  I.)    We  have  come  to  refer  to  the 


Fig.  6.  Schematic  drawing  illustrating  the  sudden  pre- 
cipitation after  suspension  ol  the  first  few  mouchfuls  of 
the  bismuth  media  on  sudden  relaxation  of  the  localized 
spasm  at  the  ulcer  level.  Also  serves  to  show  the  canal- 
ization of  an  atonic  stomach. 


pars  pylorica  as  the  horizontal  stomach. 
There  are  in  the  X-ray  shadow  anatomical 
divisions  for  these  zones  that  need  not  be 
here  considered  (5),  As  a  peristaltic  wave 
reaches  the  distal  portion  of  the  pars  pylorica 
this  is  nearly,  though  never  completely  (11,13), 
shut  off  into  a  separate  chamber,  the  antrum 
pylori.  (Fig.  4.)  The  contraction  of  this 
through  a  continuation  of  the  peristaltic  wave 
presses  the  antral  contents  through  or  against 
the  true  pylorus.  The  distal  boundary  of  the 
antrum  pylori  is  the  pyloric  ring  or  sphincter. 
(Fig.  3.)  Just  beyond  the  antrum  is  to  be 
seen  transitorily  a  small  triangular  shadow, 
"the  cap"  (30),  representing  the  first  part  of 
the  duodenum  or  bulbus  duodeni  (25).  (Fig. 
2.)  The  differentiation  of  cap  from  antrum  is 
effected  by  closure  of  the  pyloric  sphincter  and 
occurs  only  during  such  closure.  The  stom- 
ach as  a  whole  is  always  capped  at  its  cardiac 
end  by  a  collection  of  gas,  the  "magenblase" 
of  the  Germans.  (Fig.  3.)  This  differs 
much  as  to  size,  which  has  little  significance, 
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fig.  7.  Schematic  drawing  shoniag  the  arraagement  of 
the  bismuth  meal  in  the  extremely  atonic  stomach.  In 
this  instance  aJso  indicates  the  Failure  of  visualization  of 
an  ulcer  incisura  on  account  of  such  atony,  the  bismuth 
being  below  its  level.     Compare  wrfth  Fig.  8. 

and  sometimes  as  to  form,  which  may  have 
much.  (Fig.  22.)  A  much  smaller  gas  bubble 
is  frequently  to  be  noted  as  trapped  in  the 
arch  of  the  duodenum  (Fig.  3). 

If  the  passage  into  the  stomach  of  the  first 
six  or  eight  mouthfuls  of  a  bismuth  bearing 
meal  is  watched,  it  will  be  seen,  when  tonus  is 
good,  that  this  small  amount  is  held  up  in  the 
pars  cardiaca  in  the  form  of  an  inverted  pyr- 
amid for  a  tew  seconds  and  then  slowly  pro- 
gresses to  the  lower  portion  of  the  organ  (7) 
as  in  Fig.  5.  This  is  the  normal  delay  to 
gastric  canalization  seen  in  the  stomach  hav- 
ing good  tonus.  If  more  bismuth  be  ingested 
the  normal  stomach  will  distend  both  lateraUy 
and  longitudinally,  especially  the  former,  to 
accommodate  the  addition  (24),  but  will  always 
hold  up  its  contents  in  more  or  less  of  a 
column.  (Figs,  i  and  2,)  An  atonic  stomach 
shows  no  tendency  to  arrange  its  contents  in 
a  columnar  form:  they  seep  downward  un- 
supported to  the  lowest  portions  of  the  organ 
and  there  collect  (7).  (Figs.  6  and  7.)  An 
appreciation  of  this  phenomenon  is  essential 


Fig.  S.  Schematic  drawing  showing  palpation  with  the 
gloved  hand  behind  the  fluoroscope  whose  object  is  to 
drive  the  bismuth  media  into  the  zone  in  which  the  in- 
cisura  lies.  Neces^tated  on  account  of  atony.  Compare 
Fig.  7. 

in  order  to  understand  its  variation  that  takes 
place  in  ulcer  of  certain  locations. 

The  peristalsis  of  the  stomach  is  a  familiar 
phenomenon  fluoroscopically ;  it  is  indicated 
by  a  bulging  on  the  greater  curvature  that 
begins  normally  in  the  pars  media  and  slowly 
progresses  without  essential  change  in  form 
until  the  pyloric  sphincter  is  reached  (12}. 
It  may  be  likened  in  its  progression  to  an  on- 
coming breaker  or  the  widening  ring  formed 
by  casting  a  pebble  into  the  water.  Peristal- 
tic waves  occur  normally  about  every  20 
seconds  (8,  27);  they  may  be  excessive,  nor- 
mal, deficient,  or  absent  as  to  strength  and 
frequency,  in  a  given  case. 

At  the  expiration  of  from  one  and  one  half 
to  six  hours  the  normal  stomach  completely 
empties  itself  of  the  Rider  bismuth  meal  (i). 
Gastric  motility  is  controlled  by  the  hydro- 
chloric acid  of  the  gastric  juice  and  the  al- 
kalinity of  the  duodenal  secretions  (29),  by 
peristalsis  and  by  the  form  of  the  stomach. 
Peristalsis  being  chiefly  dependent  upon 
tonus  (4z),  the  form  of  the  stomach  being 
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also  due  to  the  same  cause  plus  the  individual 
conformation  and  regional  capacity  of  the 
abdominal  cavity  (colon  pressure,  etc.)  (40), 
it  follows  that  the  gastric  motility  is  markedly 
influenced  by  the  physique  of  the  individual 
since  the  degree  of  tonus  bears  a  direct  relation 
to  the  habitus.  Such  is  found  to  be  the 
case.  In  those  of  sthenic  habitus,  individuals 
having  hypertonic  stomachs  of  high  trans- 
abdominal position,  the  stomach  empties  it- 
self quickly;  in  those  of  modified  or  asthenic 
type  ("enteroptotics"),  more  slowly.  In  the 
latter  the  time  of  clearance  may  even  exceed 
six  hours. 

THE  X-RAV  EVIDENCE   OF   ULCER  PROPER 

Ulcer  of  the  stomach  results  in  different 
X-ray  findings,  depending  upon  the  portion 
of  the  stomach  affected.  Experience  has 
shown  that  ulcer  of  the  approximately  ver- 
tical portions  of  the  stomadi,  i.  e.,  the  pars 
cardiaca  and  pars  media,  give  rise  to  similar 
pictures  in  contrast  to  those  of  the  horizontal 


portion  of  the  organ,  the  pars  pylorica,  and 
of  which,  by  the  way,  unless  obstructive  our 
knowledge  is  much  less  exact.  We  have 
classified  the  evidence  of  gastric  ulcer  to  be 
derived  by  X-ray  examination  primarily  into 
changes  in  tonus,  changes  in  position  and 
form,  changes  in  peristalsis  and  motility,  and 
relations  that  restricted  areas  of  pain,  tender- 
ness and  mass  bear  to  X-ray  findings.  These 
have  been  subdivided  as  shown  by  the  general 
schema  (pages  22  and  23). 

I.  Changes  in  tonus  resulting  from  gastric 
ulcer.  (A)  When  of  the  pars  media  or  car- 
diaca, the  vertical  portions  of  the  stomach,  it 
may  be  suspected  by  changes  in  tonus  result- 
ing in  (a)  incisura,  (i)  delay  in  canalization, 
and  (c)  functional  hour  glass  stomach. 

(a)  By  an  incisura  we  understand  a  sharp, 
narrow,  usually  quite  deep  indentation  of  the 
stomach  lateral  border  opposite  that  curva- 
ture on  which  the  ulcer  occurs,  caused  by  a 
sharply  localized  tonic  spasm  (34)  of  the  cir- 
cular muscular  fibers  of  the  stomach  at  the 
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Fig,  lo.  A  double  incbura  caused  by  two  ulcers  at  al- 
most the  same  level  in  ttie  pars  media.  On  fluoroscopic 
examination  a  typical  delay  in  canalization  was  observed 
and  the  vertical  position  cbaracteristic  of  ulcer  of  the  pars 
media.  The  somewhat  oblique  position  here  shown  is 
due  to  strapping  the  abdomen  with  adhesive  tape  in  order 
to  drive  the  bismuth  above  the  level  o(  the  incisura  that 
the  tatter  might  be  apparent  on  the  ptate. 

level  of  an  ulcer  (18,  15,  16,  19,  17).  (Figs. 
9  and  10.)  These  spasmodic  local  muscular 
contractions  are  probably  in  some  way  evoked 
by  special  irritability  of  the  ulcer.  Each  ul- 
cer causes  its  incisura.  Even  when  two  ulcers 
are  on  almost  the  same  level,  the  resulting 
defects  in  outline  may  preserve  their  in- 
dividuality even  when  all  but  superimposed. 
(Fig,  10.)  In  this  instance,  operation  showed 
two  small  ulcers  on  nearly  the  same  level  on  the 
lesser  curvature  and  posterior  wait  causing  a 
sort  of  double  incisura — the  only  case  of  the 
kind  we  have  ever  seen  reported.  Incisurse 
may  vary  much  in  size  though  their  form  when 
evoked  by  ulcer  or  its  sequelae  is  approximate- 
ly the  same.  They  are  blunt  or  finger-like 
indentations,  their  depth  greatly  exceeding 
their  width,  in  contour  sharp  and  regular. 
They  may  be  so  deep  and  commensurably 


Fig.  II.  Plate  showing  a  tiny  incisura  opposite  an 
adhesion  on  the  posterior  surface  of  the  stomach;  also  a 
point  of  maiimum  pressure  sensitiveness  that  falls  within 
the  gastric  shadow,  yet  the  ulcer  being  in  a  distant  locality. 
Retouched, 

wide  as  to  nearly  divide  the  stomach  {Fig.  9), 
or  not  more  than  a  centimeter  (35)  (Fig.  11) 
or  even  a  few  millimeters  deep  as  shown  in 
Fig.  II,  the  shallowest  incisura  we  have  seen 
repoited.  Almost  invariably  incisurie  occur 
on  the  greater  curvature  (4),  as  gastric  ulcers 
are  of  course  situated  in  the  very  great  ma- 
jority of  cases  on  or  near  the  lesser  curvature. 
We  have  long  been  accustomed  to  associate 
the  site  of  gastric  ulcer  with  a  certain  saddle 
shaped  area  of  limited  extent  on  the  lesser 
curvature  and  lateral  walls  of  the  stomach 
just  before  the  pylorus.  The  X-ray  examina- 
tion will  result  in  apparent,  perhaps  actual, 
extension  of  this  area.  Owing  to  the  relax- 
ation and  lengthening  occurring  in  all  but 
hypertonic  stomachs,  this  ulcer  bearing  area 
probably  occupies  in  part  the  lower  vertical 
lesser  curvature,  consequently  indsurs  will 
be  seen  more  frequently  in  the  middle  zone  of 
the  stomach  than  we  would  expect  from  their 
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Fig.  13.  Plate  showing  a  pseudoincisura  that  might  be 
easily  mistaken  for  genuioe.  Such  filling  defects  are  in  most 
instances  due  to  pressure  of  the  rib  margin,  fieces  or  gas  in 
the  colon.  At  times  they  are  inexplicable.  Very  slightly 
retouched. 


Fig.  11.  Schematic  drawing  after  Faulhabcr  of  findings 
in  organic  hour-glass  stomach  of  high  grade.  Note  the 
central  position  of  the  connecting  isthmus.  The  comer 
drawing  illustrates  the  upper  sac  before  the  filling  of  the 
lower,  which  takes  place  slowly.  Compare  with  the 
functional  hour-glass  stomach.  Figs.  9  and  10,  and  of  lesser 
organic  contractures,  Figs.  17,  ig,  and  25. 


situation  as  determined  at  operation  and  post- 
mortem. Incisure  caused  by  ulcer  result  in  a 
partial  transverse  division  of  the  stomach 
(Figs.  9  and  lo.)  When  such  bioculation 
exists  as  the  result  of  ulcer,  the  isthmus  con- 
necting the  two  divisions  of  the  stomach  thus 
formed  will  be  eccentric  with  regard  to  the 
gastric  longitudinal  axis  (i6),  in  contra- 
distinction to  the  condition  obtaining  in  or- 
ganic hour-glass  stomach  (4),  (Fig.  12)  and 
that  resulting  from  carcinomatous  ulceration 
(36).  Emphasis  was  laid  on  the  qualities  of 
narrowness  and  sharpness  of  outline  of  ulcer 
incisurse  as  viewed  fluoroscopically,  because 
other  conditions  lead  to  the  formation  of  fill- 


ing defects  somewhat  similar  and  it  is  of  the 
utmost  importance  to  properly  interpret 
these  atypical  findings.  Thus  carcinomatous 
ulceration,  unless  on  the  basis  of  an  old  ulcer, 
may  cause  a  broader,  more  irregular,  less 
markedly  finger-shaped  indentation  than  does 
benign  ulcer.  A  localized  accumulation  of 
gas — or  more  dangerously,  an  unvisualized  ex- 
tragastric  tumor  or  fieces  in  the  descending 
colon — may  through  pressure  result  in  a  spu- 
rious indentation.  The  pressure  of  the  lower 
ribs  where  they  cross  the  stomach  frequently 
causes  a  pseudo-indsura  (17).  The  plate 
giving  greater  refinement  of  detail  is  particu- 
larly instructive  in  clearing  up  such  condi- 
tions, also  as  we  have  practiced  is  deep  res- 
piration on  the  part  of  the  patient  during 
fluoroscopic  examination,  causing  the  artefact 
to  move  with  the  diaphragmatically  attached 
descending  colon.  Artefacts  of  such  kind 
usually  give  other  indications  of  their  spurious 
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Fig.  14.  Schematic  drawing  showing  (he  position  of  the 
ulceis  referred  to  in  the  legend  of  Fig.  15.  Also  illustrates 
the  vertical  position  of  the  stoma.ch  typical  of  ulcer  when 
occurring  in  the  pars  media  and  cardiaca.  A  large  zone 
of  residual  "secretions"  is  present.  Within  this  zone  of 
secretions  an  incisura  occurs  due  to  an  ulcer  on  the  lesser 
curvature  opposite.  The  indsura  l>eing  above  the  level 
of  the  bismuth  media  indicates  the  necessity  of  palpation 
for  its  visualization.     See  Fig.  16. 

nature.  They  are  of  more  obtuse  angulation 
(Fig.  13) ;  they  lack  permanence  of  location 
and  form;  above  all,  they  do  not  survive  vig- 
orous palpation.  More  difficult  to  interpret 
is  the  indsura  caused  by  an  ulcer  scar  or 
perigastric  adhesions  (34).  The  incisura  of 
ulcer  scar  seems  as  a  rule  more  shallow  than 
that  of  ulcer  (35).  Fig.  11  illustrates  a  shal- 
low incisura  due  to  a  localized  adhesion 
probably  at  the  site  of  an  old  ulcer.  All 
apparent  indsurse  should  be  supported  by  an 
ulcer  anamnesis,  as  is  trueof  all  X-ray  evidence 
of  ulcer  (7) ;  without,  they  must  be  overpower- 
ingly  suggestive  to  gain  serious  considera- 
tion, 

Indsurse  may  fail  to  appear  fluoroscopicaily 
on  account  of  insuffident  intragastric  pres- 
sure to  stimulate  them,  or  because  the  bis- 
muth mixture  is  below  the  level  of  the  ulcer 


Fig.  15.  Plate  showing  dilatation  with  compensatory 
hypertrophy  due  to  pyloric  ulcer  cicatriaation.  The 
stomach  is  very  large,  a  true  megalogastrium,  yet  lacking 
the  central  position  of  the  non-compen»ating  stomach.  An 
incisura  due  to  a  second  ulcer  on  the  lesser  ctitvatute 
opposite  may  be  seen  within  the  ione  of  secretion  al>ove  the 
level  of  the  bismuth  media.  For  further  details  see  Fig. 
14.     Not  retouched. 

and  its  resulting  indsura,  and  so  is  not  visu- 
alized. (Fig.  7.)  This  difficulty  may  be 
overcome  by  forcing  the  bismuth  mixture  by 
manual  palpatory  pressure  upon  the  patient's 
abdomen  while  behind  the  screen  into  that 
zone  of  the  stomach  in  which  the  ulcer  hes. 
(Fig.  8.)  Such  a  condition  is  usually  due  to 
an  associated  atony  of  the  stomach.  (Figs.  6 
and  7.)  Another  cause  of  the  bismuth  being 
below  the  level  of  the  ulcer  indsura  is  that 
the  stomach  may  contain  fluid  even  though 
in  a  fasting  condition,  either  in  the  form  of  a 
residuum  in  cases  of  motor  insuffidency  or 
its  own  excessive  fluid  secretion  in  some 
cases  of  ' '  hyperchlorhydria. ' '  Such  fluid , 
being  lighter  than  the  bismuth  incorporated 
media,  occupies  the  upper  zones  of  the  stom- 
ach (3),  which,  containing  little  or  no  bis- 
muth, are  invisible  or  nearly  so.  If  now  the 
incisura  occurs  within  this  area  it  will  not  be 
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Fig.  i6.  Schematic  drawing:  the  Quoroscopic  patpation. 
which  serves  lo  visualize  an  incisura  where  the  bismuth 
media  is  below  its  level  on  account  of  residual  Suid  in 
the  stomach.     Compare  Figs.  14  and  15. 

apparent  Suoroscopically  and  be  seen  with 
difficulty  on  the  plate.  (Figs.  14  and  15.) 
This  difficulty  is  also  to  be  overcome  by  mak- 
ing palpatory  pressure  upon  the  patient's 
abdomen  belund  the  screen,  thus  forcing  the 
lower  bismuth  containing  substance  into  the 
upper  fluid  containing  but  bismuth  deficient 
zones.     {Fig.  16.) 

Incisura  have  been  described  as  occurring 
ideopathically  (18,  16).  The  possibility, 
of  overlooking  an  ulcer,  erosion,  or  scar 
at  operation  must  be  considered,  especially 
if,  as  in  this  instance  must  be  the  case,  no 
resection  be  done  and  the  gastric  interior 
be  not  inspected,  palpation  and  inspection 
alone  being  relied  upon  for  ulcer  detection. 
Much  has  been  written  by  German  authors 
concerning  intermittent  local  ulcer  contrac- 
tions, as  indicated  by  transitory  incisure, 
which  are  held  in  general  to  indicate  simple 
ulcer  or  erosion  (18,  16),  in  contradistinction 
to  the  more  permanent  incisura  resulting 
from  callous  or  florid  ulcer  (9),  The  view 
seems  correct;  certainly  permanence  adds  to 


Fig.  17.  Plate  showing  a  decidedly  probable  organic 
hour-glass  contracture  (slight)  in  the  pais  pyloric!  or  very 
low  pars  media  (iincon6rmed).  The  contracture  is  in  part 
functional.  Classical  ulcer  anamnesis  including  hiemate- 
mesis.     Retouched. 


the  probabihty  of  an  incisura  resulting  from 
an  active  ulcerative  process.  Personally  we 
are  incUned  to  regard  the  occurrence  of  a 
typical  ulcer  incisura  with  ever-growing  re- 
spect. We  have  never  seen  one  in  any  but  a 
case  giving  an  ulcer  history,  nor  had  it  fail 
when  subjected  to  trial  by  operation,  though 
it  is  true  our  experience  has  been  limited. 
In  two  cases  it  indicated  the  existence  and 
position  of  a  second  ulcer,  and  in  one  of 
scar  (probably  the  site  of  a  former  ulcer) 
where  their  presence  was  unsuspected  and 
would  have  been  overlooked  but  for  the 
X-ray  evidence.  Ulcer  of  the  vertical 
stomach,  however,  may  occur  without  an 
incisura. 

There  are  two  other  changes  of  gastric 
tonus  that  are  considered  indicative  of  ulcer 
of  the  pars  cardiaca  and  media;  delay  in 
canalization  and  functional  hour-glass  stom- 
ach, both  resulting  like  incisurx  from  local- 
ized spasm  of  the  gastric  muscular  flbers  at 
the  ulcer  level. 
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Fig.  18. 

(b)  By  a  delay  in  canalization  we  under- 
stand a  marked  pause  in  the  descent  of  the 
first  few  mouthfuls  of  the  bismuth  media  as 
it  progresses  from  the  cardia  to  the  lower  part 
of  the  stomach  (19,  5,  7).  (Figs.  5  and  6.) 
The  first  mouthful  may  not  be  delayed  (4), 
suggesting  that  the  local  spasm  is  not  extant 
in  the  empty  stomach  (19).  Such  delay 
must  be  due  to  similar  localized  spasm  of  the 
circular  muscular  fibers  of  the  stomach,  a 
condition  that  we  know  from  our  studies  of 
indsune  does  occur  as  the  result  of  ulcer  of 
the  pars  cardiaca  and  media.  The  obser- 
vation of  delay  in  canalization  is  purely  a 
method  of  the  fluoroscope.  It  is  our  custom 
to  instruct  the  patient  to  take  "eight  swal- 
lows" (about  100  cc),  and  then  cease  until 
the  arrangement  of  such  amount  in  the  stom- 
ach is  noted.  In  estimating  the  genuineness 
and  significance  of  a  delay  in  canalization, 


Fig.  19.  Schematic  drawing  after  Haudek  illustrating 
X-ray  findings  associated  with  penetrating  ulcer  that  has 
excavated  a  cavity  in  a  neighboring  organ,  the  "Nischen 
sign."  The  excavation  is  represented  by  the  adventitious 
gas-capped  shadow  on  the  lesser  curvature.  Also  shows  a 
slight  organic  hour-glass  contracture  at  the  same  level 
which  accompanies  penetrating  ulcer  in  the  majority  of 


there  are  a  number  of  factors  that  are  most 
important  to  bear  in  mind;  above  all,  the 
influence  which  the  type  of  stomach  and  the 
tonus  that  may  be  expected  from  such  con- 
sideration has  in  each  individual  case.  For 
example,  in  an  individual  of  sthenic  habitus 
with  broad  intercostal  arch  (Fig.  i),  we  may 
anticipate  with  confidence  an  hypertonic 
"steer-horned"  stomach  of  a  normally  high 
degree  of  tonus.  (Fig.  ii.)  In  such  a  stom- 
ach the  first  few  mouthfuls  of  the  bismuth 
media  will  be  normally  held  up  for  a  number 
of  seconds  in  the  pars  cardiaca,  and  such  an 
occurrence  is  not  suggestive.  On  the  other 
hand,  in  asthenia  we  expect  an  atonic  stomach. 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


Fig.  30.  After  Haudek.  Showing  how  a  penetrating 
(excavating)  ulcer  diverticuliun  may  retain  bismuth  after 
the  contiguous  part  of  the  stomach  is  empty.  Compare 
with  Figs.  19  aod  it. 

(Fig.  4.)  Here  the  same  delay  in  canali- 
zation would  have  significance,  because  we 
should  expect  immediate  precipitation  of  the 
bismuth  on  account  of  deficient  tonus. 
Again,  the  greatest  care  must  be  taken  to 
prove  that  an  apparent  pause  in  canalization 
is  not  caused  by  extraneous  factors,  pressure 
by  organs,  tumors,  gas  or  fsces  filled  intestinal 
loops,  etc.  The  ulcer  filling  pause  usually 
endures  but  a  few  seconds  though  it  may  last 
several  moments,  in  the  case  depicted  about 
one  and  one  half.  It  is  said  to  last  at  times 
much  longer.  A  criterion  as  to  the  gen- 
uineness ot  a  filling  pause  that  knows  no  ex- 
ception is  that  after  suspension  of  a  suggestive 
nature,  the  descent  to  the  lower  portion  of 
the  stomach  must  be  sudden  (7.  5,  4). 
(Figs.  5  and  6.)     This  is  one  of  the  chief  dif- 


Fig.  21.  Plate  showing  a  pseudo-Nisehen  sign  due  to  a 
collection  of  bismuth  tiappeid  between  duodenal  contrac- 
tions (adhesions),  secondary  to  pericholecystitis.  The 
case  illustrates  the  necessity  of  numerous  examinations 
which  in  this  instance  cleared  up  the  condition.  The 
hadow  of  a  large  number  of  calculi  in  the  gall-bladder  is 
apparent  on  negative  and  print  between  the  apparent 
diverticulum  and  the  "21. "  It  is  doubtful  if  it  will  appear 
in  the  reproduction.     Slightly  retouched. 


ferential  points  between  the  suspension  due 
to  local  spasm  and  that  resulting  from  organic 
obstruction.  The  sudden  precipitation  is  of 
course  suggestive  of  relaxation  of  the  ulcer 
evoked  spasm.  A  delay  in  canalization 
seems  to  occur  only  in  cases  where  a  perma- 
nent incisura  is  present. 

(c)  A  functional  hour-glass  stomach  we 
consider  as  one  which  exhibits  in  its  filled 
form  a  permanent  deformity  of  the  nature  of 
an  incisura  of  such  depth  as  to  apparently 
divide  the  stomach  into  two  compartments 
connected  by  an  asymmetrically  placed  isthmus 
(16,  19)  (Figs.  9  and  to.)  It  seems  to  us  in- 
advisable to  refer  to  all  permanent  indsurse 
as  resulting  in  the  formation  of  functional 
hour-glass  stomach  regardless  of  their  depth. 
To  be  classified  as  a  fimctional  hour-glass 
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Fig.  22.  Schematic  drawing  showing  the 
globular  form  and  especially  the  increase  in  the  right  median 
distance  typicil  ol  high  grade  obstruction  ectasy  of  ulcer 
origin,  llie  presence  of  residual  fluid  (secretion  or  ingesta) 
ajid  the  deglutitinn  phenomenon  (the  passage  of  swallowed 
bismuth  through  such  zone)  are  also  shown.  To  the  right 
is  indicated  the  unavailing  antral  peristalsis.  Compare 
Figs.  23  and  24. 

stomach  there  should  be  an  apparent  biocula- 
tioD  of  the  stomach,  this  division  amounting 
to  at  least  one  half  the  gastric  diameter  at  its 
level.  Associated  with  functional  hour-glass 
stomach  a  delay  in  canalization  may  occur, 
followed  by  sudden  discharge  of  the  sustained 
contents  into  the  lower  portion  of  the  stom- 
ach. Functional  hour-glass  stomach  is  an 
associate  of  callous  and  florid  ulcer  and  ap- 
parently only  occurs  in  the  pars  cardiaca  and 
media,  especially  in  the  latter  as  is  true  of 
indsurs.  We  have  had  two  unconfirmed 
cases  that  seem  to  show  incisurae  in  the  pars 
pylorica,  one  resulting  in  hour-glass-like  con- 
traction in  part  at  least  functional  {Fig.  17); 
they  are  exceptional.  Both  gave  typical 
ulcer  histories,  including  h^ematemesis; 
neither  showed  X-ray  evidence  of  ulcer  else- 


Fig.  23.  Plate  showing  ectaaa  due  to  pyloric  obstruction 
from  ulcer  cicatrization  of  low  grade  though  uncompen- 
sated. Note  the  increase  in  the  right  median  distance, 
also  the  formation  of  a  duodenal  cap  which  does  not  seem 
to  occur  in  more  marked  obstruction.     Not  retouched. 

where.  We  show  one,  but  have  no  conclu- 
sions to  offer.  Care  must  be  taken  not  to 
interpret  a  phase  of  antral  peristalsis  as  an 
incisura  resulting  in  hour-glass  contraction. 
On  the  plate  this  is  frequently  seen  to  re- 
semble the  true  incisura  of  the  vertical  stom- 
ach. The  fluoroscopic  examination  only  is 
of  worth  in  such  instances. 

(B)  Of  changes  in  tonus  resulting  from 
ulcer  of  the  pars  pylorica  nothing  is  known  as 
yet. 

II.  Changes  in  position  and  form  of  the 
stomach  due  to  ulcer.  Knowledge  of  what  we 
might  call  X-ray  anatomy  is  an  absolute 
essential  to  an  appreciation  of  the  changes 
in  the  position  and  form  of  the  stomach 
resulting  from  ulcer.  One  should  be  thor- 
oughly cognizant  of  the  types  of  stomach 
to  be  expected  in  individuals  of  different 
habiti,  of  the  X-ray  pictures  of  hypertonus, 
atony  and  ptosis,  of  the  relation  which  the 
different  parts  of  the  stomach  and  duodenum 
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Fig.  34.  Plate  showing  the  central  position  and  hal[ 
moon  formed  arrangement  of  the  bismuth  media  in  the 
lower  pole  of  the  extremely  eclatic  stomach  of  high  grade 
pyloric  ulcer  obstruction.  Notetheextensionof  thesl^ow 
in  the  right  median  distance.     Very  slightly  retouched. 


Fig-  IS- 

bear  in  diflerent  types  of  stomach,  of  the 
variations  which  the  stomach  may  suffer 
from  outside  pressure  factors  and  during  the 
different  stages  of  the  gastric  peristole. 

Changes  in  position  and  form  due  to  ulcer 
may  occur  as  the  result  of  (A)  conditions 
arising  within  the  stomach  such  as  dilatation 
from  pyloric  obstruction  or  visualization  of 
the  ulcer  crater,  and  from  (B)  causes  origi- 
nating without  the  stomach  directly  due  to 
gastric  ulcer,  such  as  perigastric  adhesions  or 
attachment  en  masse  of  the  stomach  to  other 
organs  as  the  result  of  such. 

(a)  Changes  in  the  position  of  the 
stomach,  the  seat  of  ulcer  in  its  vertical  por- 
tions from  causes  within  the  stomach.  The 
stomach  with  an  ulcer  in  the  vertical  portion 
is  as  a  rule  one  occupying  the  left  median 
half  of  the  body  (15);  it  is  essentially  vertical 
in  so  far  as  its  upper  zones  are  concerned,  pars 
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Fig.  28.  Pl&te  sbowiag  the  left-sided  position  of  a  gastric 
residuum  some  time  after  the  ingestion  of  the  bismuth  meal, 
when  the  ulcer  is  located  in  the  vertical  portion  of  the 
stomach.     Very  slightly  retouched. 

media  and  cardiaca.  {Fig.  9.)'  An  excep- 
tion seems  to  occur  in  cases  of  functional 
hour-glass  stomach  of  high  grade,  i.  e.,  in 
which  the  indsura  is  of  great  depth  and 
especially  if  located  in  the  lower  pars  media. 
In  such  instances  the  lower  sac  may  extend  to 
the  right  and  be  of  such  form  as  to  suggest  a 
miniature  dilatation.  (Fig.  9.)  It  is  possible 
that  the  local  spasm  results  in  enough  of 
a  stricture  to  add  to  the  intragastric  pres- 
sure of  the  lower  ventricle  when  it  is  in  peris- 
talsis and  so  lead  to  its  slight  dilatation.  The 
diagonal  position  (Fig.  i)  is  apparently  not 
seen  where  ulcer  of  the  two  upper  zones  of  the 
stomach  is  present,  nor  is  the  lorm  of  the 
stomach  as  a  rule  identical  with  that  seen  in 
asthenics  in  that  it  does  not  present  the  char- 
acteristic pouchlike  outline  of  the  "ptosed" 
stomach.     (Fig.  4.)    It  seems  possible  that 


Fig.  2g.  A  plate  lowing  how  far  a  markedly  localized 
pressure  sensitive  qxit  may  be  From  an  ulcer.  -Also  dila- 
tation of  the  bulbus  duodeni  we  believe  from  insufficiency 
of  the  pyloric  sphinrter  when  involved  by  an  ulcer. 
Retouched. 


this  vertical  left-sided  position  may  be  due 
to  an  acquired  atony  secondary  to  hyper- 
acidity, which  as  a  rule  accompanies  tilcer; 
the  atony  being  an  expression  of  muscular 
fatigue  caused  by  the  physiological  pyloro- 
spasm  which  occurs  in  cases  of  super- 
acidity. 

In  addition  to  and  associated  with  the 
vertical  position  of  the  stomach  occurring  in 
cases  of  ulcer  of  the  vertical  lesser  curvature, 
another  very  interesting  condition  has  been 
noted  in  many  cases,  that  is,  that  the  position 
of  the  bulbus  duodeni  is  also  frequently 
changed,  being  further  to  the  left  and  often 
higher  than  is  normal  (lo,  15),  (Fig.  14.) 
This  malposition  of  the  first  portion  of  the 
duodenum  and  pylorus,  if  extreme,  gives 
rise  to  the  "snail  form  stomach"  of  German 
writers.  (Fig.  18.)  Perhaps  crook  form 
would  be  more  intelligible  to  us,  the  stomach 
being  apparently  sharply  bent  on  itself  at  the 
junction   of  vertical  and   pyloric  portions. 
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.  Fig.  30.  A  drawing  from  combined  X-ray  and  operative  findings  of  a  given  case  (see  Fig.  10)  attempting  to  show  the 
functional  hour-glass  stomach  as  it  must  exist  in  life  but  as  it  is  never  seen  at  operation  or  post-mortem.  The  draw- 
ing also  bdicates  a  perigastritis  found  about  the  ulcer  site  and  adhesions  from  it  to  the  abdominal  wall  proving  parietal 
peritoneum  irritation.  In  this  case  the  X-ray  evidence  of  ulcer  (intisura)  corresponded  to  a  definite  pressure  si  '■ 
point. 
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This  left-sided  position  of  stomach  and  cap  is 
graphically  shown  in  the  position  of  the  gas- 
tric remnant  several  hours  after  the  adminis- 
tration of  the  bismuth  meal,  which  is  distinct- 
ly to  the  left.  (Fig.  28.)  It  is  by  no  means 
to  be  inferred  that  this  crook  form  stomach 
with  pylorus  to  the  left  is  to  be  found  in  all 
cases  of  vertical  lesser  curvature  ulcer,  still 
if  present  it  is  of  diagnostic  worth;  if  not,  it 
only  relatively  militates  against  a  positive 
diagnosis.  No  entirely  satisfactory  explana- 
tion has  been  offered  of  the  phenomenon  so 
far  as  we  can  learn.  Authors  speak  of  it 
being  due  to  "longitudinal  shrinkage"  (4, 
38);  as  a  "drawing  in  of  the  lesser  curvature" 
(22) ;  by  others  as  being  due  to  adhesions,  etc. 
(10),  doubtless  true  in  high  grade  conditions. 
It  is  hardly  necessary  to  say  that  a  left-sided 
dislqcation  of  the  stomach  and  pylorus  may 
be  caused  by  other  conditions  than  ulcer,  as 
from  pressure  of  an  enlarged  liver.  Carcino- 
ma strictly  localized  in  the  pyloric  portion  of 
the  stomach  gives,  as  Haudek  has  pointed 
out  (15),  a  somewhat  similar  picture  especial- 
ly if  there  be  obliteration  of  the  pars  pylo- 
rica. 

Of  changes  in  form  arising  from  causes 
within  the  stomach  and  resulting  from  ulcer 
of  its  vertical  portion  three  most  interesting 
pathognomonic  signs  have  been  described 
within  the  past  two  years.  The  crook-shape, 
left,  laterally-displaced  stomach  and  pylorus 
were  just  discussed  imder  changes  in  position 
and  is  not  included.  The  three  referred  to 
are  the  visualization  of  the  ulcer  crater — a 
phenomenon  associated  with  penetrating  ul- 
cer, the  so-called  "Nischen  symptom"  (22), 
and  the  X-ray  manifestation  of  organic  hour- 
glass stomach.  With  one  exception  they  are 
all  evidences  of  ulcer  of  the  vertical  portions 
of  the  stomach,  pars  cardiaca  and  media,  the 
Nischen  symptom  of  penetrating  ulcer  being 
found  uncommonly  in  ulcer  of  the  pars 
pylorica  (16,  28). 

The  outline  of  the  bismuth-containing 
stomach  represents  but  the  projection  on 
plate  or  screen  of  its  maximal  lateral  diam- 
eters. A  hand  held  between  a  light  and  the 
wall  casts  a  shadow  representing  the  contour 
of  the  obstructing  mass  in  the  same  manner. 
If  now  there  be  any  sharply  localized  periph- 


eral addition  to  this  obstructing  mass  it  must 
of  necessity  show  as  a  projection  on  the  mar- 
gin of  the  shadow.  An  ulcer  crater  may  thus 
become  visualized  through  virtue  of  the  bis- 
muth it  contains  (19,  4,  22),  provided  the 
ulcer  be  situated  on  the  periphery,  as  the 
stomach  is  viewed  from  the  front,  or  it  be 
possible  to  turn  the  patient  so  that  a  tan- 
gential view  (17)  may  silhouette  the  outline 
of  the  crater.  Fig.  9  shows  such  a  crater 
visualization.  The  position  of  the  crater  is 
suggested  by  the  presence  of  the  extraordi- 
narily deep  indsura  leading  to  the  formation 
of  a  characteristic  functional  hour-glass  stom- 
ach. The  crater  in  this  instance  is  especially 
finely  shown  on  accoimt  of  an  accidental 
accumulation  of  intestinal  gas  behind  it.  A 
tiny  gas  bubble  is  to  be  seen  caught  in  its 
upper  zone,  a  phenomenon  also  observed 
by  Haudek  (35).  Such  a  crater  need  be 
no  more  than  a  few  millimeters  deep  to  be 
recognized  (35,  4).  An  apparent  crater 
phenomenon  must  be  subjected  to  the  closest 
scrutiny  not  only  as  to  the  character  of  the 
projection  but  especially  as  to  form  and  site 
at  subsequent  examinations. 

Of  the  two  other  positive  X-ray  indications 
of  ulcer  of  pars  cardiaca  and  media  mentioned, 
i.  e.,  those  associated  with  penetrating  ulcer 
and  organic  hour-glass  stomach,  we  can  show 
no  plates  as  we  have  never  had  the  good  for- 
tune to  examine  cases  which  have  been  con- 
firmed. They  are  both  quite  rare  but  are 
thoroughly  well  established  and  proven  ulcer 
indications.  For  the  sake  of  completeness 
they  are  reviewed  from  the  work  of  others, 
Haudek  (14),  Faulhaber  (19,  4),  and  Reiche 
(20,  23).  If  an  ulcer  gradually  penetrate,  the 
gastric  wall  may  at  such  site  become  protect- 
ively adherent  to  a  neighboring  organ  or  struc- 
ture thus  exposing  unprotected  tissue  to  the 
action  of  the  gastric  digestants.  As  a  result  a 
pocket  may  be  excavated  in  the  adherent 
organ.  Such  penetrating  ulcers  are  occasion- 
ally found  at  autopsy  (39).  Haudek  (15) 
has  especially  emphasized  the  following  X-ray 
findings  associated  with  the  condition.  When 
filled  with  bismuth  the  X-ray  will  show  such 
a  diverticulum  as  a  small  circular  shadow 
without  the  main  intragastric  mass  and  con- 
nected to  it  by  a  narrow  isthmus  of  varying 
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length.  A  gas  bubble  is  as  a  rule  trapped  in 
the  upper  zone  of  such  a  pocket.  (Fig.  19.) 
After  the  stomach  is  empty  such  a  pocket 
usually  still  contains  bismuth.  (Fig.  20.) 
During  fluoroscopic  palpation  the  bismuth  in 
the  adventitious  cavity  cannot  be  affected  by 
manipulation,  though  it  usually  can  be 
stripped  from  the  contiguous  portion  of  the 
stomach.  The  length  of  the  isthmus  connect- 
ing the  pocket  with  the  stomach  may  be  only 
the  thickness  of  the  gastric  wall,  or  several 
centimeters  in  length,  in  which  instance  it 
represents  a  sinus  burrowing  through  resist- 
ent  scar  tissue.  The  liver  is  most  commonly 
the  seat  of  penetrating  ulcer  (16),  the  pancreas 
probably  next  in  frequency  (14).  DiflSculty 
may  be  experienced  in  differentiating  such 
diverticulae  from  duodenal  bismuth  masses, 
also  often  capped  by  a  small  gas  bubble.  To 
illustrate  how  confusing  such  a  duodenal 
remnant  may  be,  we  may  dte  the  case  of  an 
individual  whose  history  might  be  interpreted 
as  indicating  chronic  idcer.  In  plates  taken 
at  the  first  X-ray  examination  a  perfect  pene- 
tration diverticulum  was  apparently  to  be 
seen  surmoimting  the  pars  pylorica,  suggestive 
in  size,  circular,  surmounted  by  a  gas  bubble, 
and  even  showing  sedimentation  of  the  con- 
tained bismuth  mixture,  indicating  some  per- 
manence. (Fig.  21.)  Certain  features  on 
other  examination,  lack  of  uniformity  as  to 
size  and  shape,  and  absence  of  respiratory 
excursion  in  common  with  the  liver,  indicated 
its  being  a  pseudo-Nischen  symptom,  and 
such  it  proved  to  be.  At  operation  no  evi- 
dences of  a  j)enetrating  ulcer  were  found; 
heavy  duodenal  adhesions  at  two  points 
accounted  for  the  fact  that  bismuth  was 
caught  in  the  duodenum  between  them.  In 
the  differential  diagnosis  of  duodenal  mass 
and  true  "Nischen  sign,''  the  rule  is  to  iden- 
tify both  the  duodenal  gas  bubble  and  that  of 
the  diverticulum  (5). 

There  remains  to  be  considered  those 
changes  in  form,  manifested  by  the  X-ray, 
occiuring  in  organic  hour-glass  stomach. 
Organic  hour-glass  stomach,  so  far  as  we  have 
been  able  to  learn,  has  never  been  proven  as 
a  result  of  ulcer  of  the  pars  pylorica,  though 
conceivable  as  a  result  of  ulcer  there  situated. 
(Fig.   17.) 


Organic  hour-glass  stomach  implies  a 
more  or  less  median  constriction  of  the 
stomach  as  a  result  of  the  contractures  of 
callous  ulcer  and  associated  processes.  The 
X-ray  picture  resulting  might  be  imagined  as 
that  of  two  small  atypical  gastric  ventricles 
connected  by  an  isthmus.  While  this  is  true 
late  in  the  examination  and  in  slight  contrac- 
tures, it  is  not  immediately  the  case  where  the 
condition  is  marked.  Usually  the  X-ray 
manifestation  on  immediate  fluoroscopic  ex- 
amination or  in  plates  taken  shortly  after  the 
administration  of  the  bismuth  mixture  is 
that  of  a  single  bismuth  mass  situated  high 
in  the  abdomen,  the  proximal  sac,  atypical  in 
its  lower  contour,  showing  no  tendency  to 
turn  toward  the  right  (7).  (Fig.  12,  comer 
drawing.) 

Other  conditions  are  conceivable  as-  ca- 
pable of  causing  simulating  phenomena. 
We  have  had  a  case  of  involvement  of  the 
median  stomach  by  sj^hilitic  gumma  op- 
eratively  confirmed  that  gives  a  typical  hour- 
glass retention  in  the  upper  sac.  Fig.  17 
probably  shows  a  slight  organic  contraction. 
In  organic  hour-glass  stomach  of  ulcer  origin, 
a  lower  bismuth  mass  will  later  be  seen  to 
form  slowly,  representing  the  lower  sac.  A 
characteristic  of  organic  hoiu'-glass  stomach 
of  high  grade  is  that  this  filling  of  the  lower 
sac  takes  place  slowly  by  seepage  (19,  7). 
(Fig.  12.) 

(c)  Of  changes  in  (i)  position  and  form  due 
to  intragastric  causes  when  non-obstructing 
ulcer  of  the  pars  pylorica  is  present,  nothing 
is  definitely  known.  In  common  with  non- 
obstructive ulcer  of  other  locations  the  stom- 
ach shows  a  degree  of  atony  often  imexpected 
from  a  consideration  of  the  patient's  habitus. 
(Figs.  6  and  7.)  This  atony  probably  is 
caused  by  retention  due  to  pylorospasm  in 
turn  secondary  to  hypersecretion  or  hyper- 
acidity. Rarely  a  penetrating  ulcer  gives 
rise  to  a  Nischen  sign;  the  diverticulum  above 
the  pars  pylorica  and  within  the  liver  (16,  28). 

(2)  If  the  pyloric  lumen  is  markedly  ob- 
structed by  callous  ulcer  or  cicatrix,  character- 
istic changes  occur  if  there  be  no  comj)ensatory 
hypertrophy  of  the  gastric  walls;  namely  a 
central  position,  an  increase  in  the  lower 
transverse   diameters   of   the   stomach,   and 
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especially  extension  to  the  right  of  the  median 
line  (37,  16).  (Figs.  22  and  23.)  This 
median  position  of  the  ectatic  stomach  is 
graphicaUy  shown  in  the  position  and  form 
of  the  gastric  residue,  median  in  position  and 
crescentric  in  outline  (15,  4).  (Fig.  24.)  In 
extremes  the  form  and  position  of  the  stomach 
is  only  limited  by  the  walls  of  the  abdominal 
cavity.  (Fig.  22.)  In  extreme  uncompen- 
sated pyloric  obstruction  from  ulcer  cica- 
trization enough  bismuth  may  not  escape 
from  the  stomach  at  a  time  to  form  a  duo- 
denal cap,  though  this  is  not  true  of  the 
lesser  grades.  (Fig.  23.)  In  certain  cases 
even  in  compensated  obstruction  instead  of 
the  sharp  transverse  terminal  shadow  caused 
by  the  contracted  sphincter,  we  may  have  a 
conical  distal  termination  of  the  shadow  of 
the  pars  pylorica  representing  the  narrowing 
lumen.  (Figs.  14  and  15.)  The  normal 
condition  is  shown  in  Figs,  i,  2  and  3.  (3) 
In  case  there  be  an  adequate  compensatory 
hypertrophy  following  ulcer  obstruction,  the 
stomach  certainly  in  some  instances  resumes 
approximately  its  normal  form  and  propor- 
tions though  still  dilated  as  shown  in  Fig.  15. 
In  this  case  as  indicated  by  the  drawing  two 
ulcers  were  present,  one  in  the  pars  media, 
the  other  obstructing  the  pylorus.  (Fig.  14.) 
The  stomach  compensated  fairly  well,  as 
shown  by  a  small  residuum  after  six  hours. 
(Fig.  28.)  Its  form  and  position  is  that  of  an 
tmobstructed  though  very  large  stomach,  a 
true  megalogastrium,  dilated  but  compen- 
satorily  hypertrophied.  At  operation  the 
gastric  walls  were  found  about  three  times  as 
thick  as  normal.  An  interesting  feature  of 
obstructive  ectasy  that  may  often  be  observed 
fluoroscopically  is  that  the  presence  of  fluid 
in  such  a  stomach,  either  retained  secretions 
(Fig.  14)  or  residual  ingesta,  can  be  detected 
before  or  during  the  ingestion  of  the  bismuth 
media.  Before,  by  the  half  moon  shape  of 
the  gas  bubble  whose  lower  border  represents 
the  surface  of  the  residual  fluid;  later,  by 
the  fact  that  the  separate  swallows  of  bis- 
muth drop  to  the  lower  portions  of  the 
stomach  in  isolated  '*  blobs  like  tar  through 
water"  (7)  —  the  deglutition  phenomenon 
(Fig.  22). 

(B)    Changes  in   form    from    extragastric 


conditions  resulting  from  ulcer  are  hardly 
separable  from  changes  in  position,  nor  can 
we  classify  according  to  which  portion  of  the 
stomach  is  involved.  Perigastric  adhesions 
most  generally  modify  the  position  and  form 
of  the  stomach  in  common.  In  some  in- 
stances, however,  (a)  localized  changes  in  out- 
line have  been  described  without  essential 
change  in  position  by  Clairmont  and  Haudek 
(28),  and  Arnsperger  (5).  In  their  cases 
perigastric  adhesions  resiilted  in  local  ser- 
ration of  the  gastric  border,  in  both  instances 
the  greater  curvature.     (Fig.  25.) 

(ft)  Changes  in  position  as  a  whole  arising 
from  processes  without  the  stomach  due  to 
ulcer  are  limited  to  the  results  of  ulcer  peri- 
gastritis, and  consist  of  those  malpositions 
resulting  from  extensive  adhesion  of  the 
stomach  to  neighboring  structures.  The 
most  common  attachment  seems  to  be  that 
of  the  stomach  to  the  under  surface  of  the 
liver  (16).  Fig.  26  possibly  shows  such  a 
condition  though  imconfirmed.  The  patient 
gave  a  classical  ulcer  anamnesis.  A  discrep- 
ancy between  the  high  position  of  the  stomach 
so  adherent  and  the  habitus  of  the  individual 
may  be  suggestive. 

Most  careful  scrutiny  is  necessary  before 
reaching  such  conclusion  to  eliminate  the 
possibility  of  malposition  arising  from  ex- 
tragastric pressure  factors,  especially  a  dis- 
tended colon. 

III.  Changes  in  peristalsis  and  its  resultant 
motility  or  clearance.  When  X-ray  studies  of 
the  human  stomach  were  first  made,  the 
peristalsis  as  a  very  apparent  phenomenon 
became  at  once  the  object  of  investigation 
with  the  hope  of  its  being  utilized  for  diagnos- 
tic ends.  Less  has  resulted  from  such  efforts 
than  in  the  case  of  any  other  of  the  gastric 
phenomena.  There  are  few  inferences  that 
we  can  as  yet  draw  from  its  variations;  such 
as  there  are,  are  chiefly  connected  with  ob- 
structing ulcer  of  the  pylorus.  The  same 
to  a  considerable  degree  is  true  of  motility, 
though  certain  of  its  variations  are  decidedly 
helpful. 

(A)  Changes  in  peristalsis  and  motility 
without  pyloric  obstruction.  It  has  been 
proven  by  Pavlov  and  his  school  that  the 
cause  of  closure  of  the  pyloric  sphincter  is  the 
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presence  of  hypochloric  acid  in  the  first  por- 
tion of  the  duodenum,  and  that  this  remains 
closed  until  this  duodenal  acid  content  is 
neutralized  by  the  pancreatic,  hepatic  and 
intestinal  secretions  (29).  So  we  should  ex- 
pect in  h)rperacidity  or  hypersecretion,  which 
usually  accompany  ulcer,  delay  in  motility 
as  a  result  of  prolonged  sphincter  contrac- 
tion; at  the  same  time,  increased  peristalsis 
on  account  of  the  pyloric  obstruction  thus 
offered. 

As  far  as  the  motiUty  is  concerned,  it  is  true 
that  a  gastric  residuum  after  six  hours  with- 
out other  adequate  cause  adds  to  the  prob- 
ability of  ulcer  being  present  (44,  33) ;  in  the 
case  of  hyperperistalsis  less  apparent.  A 
discussion  of  why  this  is  true  would  at  present 
lead  us  too  far  afield.  About  all  we  can  say 
is  that  when  we  see  an  exaggerated  peristalsis 
it  somewhat  adds  to  the  probability  of  ulcer 
being  present,  delayed  clearance  decidedly 
more  so. 

Antiperistalsis,  a  peristalsis  in  which  the 
waves  progress  toward  the  cardia,  has  been 
described  as  an  uncommon  manifestation 
of  non-obstructing  ulcer  of  the  pars  py- 
lorica  by  Haudek  (32),  and  more  frequently 
met  with  in  pyloric  obstruction.  It  is  not 
common.  In  the  cases  observed  by  us, 
peristalsis  has  always  originated  at  or  be- 
low the  ulcer  level  if  indicated  by  an  incisura 
even  where  this  is  quite  low  in  the  vertical 
stomach. 

So  far  as  ulcer  is  concerned,  delayed  motility 
indicates  either  an  organic  pyloric  obstruc- 
tion or  delayed  clearance  from  non-compen- 
sated hyperacidity  or  hypersecretion;  i.  e., 
relatively  inadequate  alkalinizing  secretions. 
As  to  whether  a  delayed  motility  is  due 
to  organic  or  fimctional  obstruction  the 
clinical  findings  and  the  degree  of  retention 
must  indicate.  However,  from  an  X-ray 
standpoint,  the  fact  that  the  stomach  does  or 
does  not  extend  suggestively  far  to  the  right 
of  the  median  line  (Fig.  23)  may  speak  for 
or  against  an  organic  obstruction;  though  in 
the  milder  grades  of  organic  stenosis  or 
where  compensated  we  may  not  have  a  right 
median  increase.  (Fig.  14.)  We  have  al- 
ready called  attention  to  the  fact  that  certain 
asthenics  show  a  delayed  motility  on  a  six- 


hour  test,  which  should  be  borne  in  mind  in 
reaching  a  conclusion.  Again,  some  cases  of 
organic  pyloric  obstruction  do  not  even  show 
a  delayed  clearance  on  a  six-hour  X-ray  test 
(compensatory  hypertrophy).  If  a  non-ob- 
structive ulcer  involve  the  pyloric  ring  we  are 
strongly  under  the  impression  that  it  may 
result  in  its  incomplete  closure  (insufficiency), 
at  least  until  the  onset  of  the  add  evoked 
pylorospasm.  This  implies  a  belief  in  a  mild 
tonic  closure  of  the  pylorus  (43),  at  least 
when  food  enters  the  stomach  (13).  In  the 
case  from  which  Fig.  29  was  taken  the  duo- 
denal cap  filled  with  every  gastric  peristole  and 
the  first  part  of  the  gastric  clearance  was  ex- 
ceedingly quick;  after  a  time  this  ceased,  and 
at  the  end  of  six  hours  the  stomach  contained 
a  small  residue  (true  pylorospasm).  The 
plate  shows  the  cap  dilated,  its  imder  lip 
pouching,  the  only  one  of  seven  to  do  so.  Op- 
eration disclosed  a  small  ulcer  directly  in  the 
pyloric  ring  with  the  first  portion  of  the  duode- 
num markedly  dilated.  (It  is  possible  that 
the  over  prompt  and  illogical  [hyperacidity 
present]  initial  clearance  in  duodenal  ulcer 
may  be  due  to  the  same  cause.) 

(B)  Ulcer  of  the  pyloric  portion  of  the 
stomach  if  resulting  in  obstruction  may  mani- 
fest itself  by  most  marked  hyperperistalsis  at 
some  time  during  gastric  digestion,  beginning 
high  in  the  stomach  and  characterized  by  in- 
creased size  in  the  peristaltic  bulgings  and 
the  fact  that  two  or  three  such  peristaltic 
waves  may  be  in  progress  at  the  same  time. 
This  hyperperistalsis  is  often  not  observable 
until  some  time  after  the  ingestion  of  the  bis- 
muth media.  Such  peristalsis  represents  the 
effort  of  the  stomach  to  overcome  the  pyloric 
obstruction.  One  of  our  cases  (Fig.  22)  illus- 
trated well  a  type  of  peristalsis  occurring  at 
times  in  pyloric  obstruction,  a  peristalsis 
limited  to  the  extreme  pyloric  portion  (5). 
It  was  indicated  not  only  by  the  changes  in 
form  of  the  pyloric  gastric  wall  but  by  the 
sharply  limited  conmiotion  in  the  bismuth 
media  at  such  locality,  as  seen  fluoroscopical- 
ly.  Antiperistalsis  originally  described  by 
Jonas  (26)  is  said  to  occur  much  more  fre- 
quently in  cases  of  pyloric  ring  obstruction 
than  where  the  ulcer  is  in  the  pars  pylorica  yet 
non-obstructing;  still  it  is  far  from  common. 
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If  ulcer  of  the  pylorus  or  its  cicatrix  be  so 
situated  as  to  cause  organic  obstruction,  most 
amazing  changes  in  the  gastric  clearance 
occur  as  shown  by  examination  at  intervals 
of  an  hour  or  two  after  ingestion  until  the 
gastric  contents  have  passed  through  the 
pylorus  or  are  vomited.  An  ectatic  stomach 
may  retain  a  considerable  amount  of  bismuth 
for  many  hours — 8  to  24  or  longer.  A  plate 
taken  six  hours  after  the  bismuth  ingestion 
will  graphically  show  the  amount  of  reten- 
tion, the  retained  bismuth  occupying  a 
median  position.  (Fig.  24.)  In  this  con- 
nection we  may  again  interpolate  the  cau- 
tion which  if  not  observed  will  lead  to 
disastrous  results,  that  some  asthenics  (en- 
teroptotics)  show  a  bismuth  remnant  after 
six  hours;  a  type  of  individual  who  may 
present  clinical  symptoms  suggestive  of  a 
slight  pyloric  stenosis,  in  reality  of  func- 
tional origin,  and  so  further  endanger  the 
diagnosis. 

We  must  thoroughly  grasp  the  fact  that  the 
gastric  clearance  is  to  be  anticipated  by  the 
physique  of  the  individual.  A  point  of  dif- 
ferential diagnostic  value  as  between  organic 
obstruction,  and  delay  in  clearance  due  to 
anomalies  of  tonus  and  form,  is  that  without 
organic  obstruction  the  stomach  wiU  empty 
itself  much  more  quickly  when  the  patient 
lies  upon  the  right  side.  If  the  obstruction 
be  organic,  posture  has  no  effect  on  the  time 
of  clearance  (41). 

TEE  RELATION  OF  POINTS   OF  PAIN,    TENDER- 
NESS  AND   LOCAL  MASS   TO   X-RAY 

FINDINGS 

The  X-ray  will  be  a  potent  factor  in  decid- 
ing certain  questions  as  to  the  relation  that 
localized  visceral  lesions  bear  to  points  of  pain 
and  tenderness.  The  stomach  and  duodenum 
being  readily  identified  and  comparatively 
immobile  are  peculiarly  suited  for  such  stud- 
ies. Pressure-sensitive  points  and  localized 
volimtary  pain  can  scarcely  fail  to  be  of 
diagnostic  import  either  positively  or  neg- 
atively if  deductions  from  such  observations 
are  controlled  by  lessons  to  be  learned  from 
special  investigations  that  are  available.  With- 
out such  control,  deductions  will  surely  be 
most  misleading  and  dangerous. 


Ulcer  of  the  stomach  may  exist  and  in  con- 
junction with  it  a  localized  pressure-sensitive 
point.  If  such  a  spot  be  present  it  may  fall 
entirely  without  the  X-ray  shadow  of  the 
stomach  and  at  the  same  time  no  other  cause 
than  ulcer  be  present  to  account  for  its  ex- 
istence. (Fig.  29.)  A  definitely  localized 
pressure  point  may  exist  that  falls  within  the 
gastric  shadow,  yet  operation  reveal  an  ulcer 
in  a  distant  locality.  (Fig.  11.)  The  tender 
point  may  coincide  with  the  site  of  an  ulcer 
as  determined  by  the  plate  or  screen,  and 
subsequently  at  operation  ulcer  be  found  in  a 
corresponding  situation. 

Yet  we  know  while  this  is  true  when  the 
stomach  is  perhaps  moderately  full,  it  cannot 
be  the  case  when  it  is  empty  and  collapsed 
or  when  overdistended,  yet  the  painful  locus 
is  always  the  same.  It  is  the  explanation 
of  such  everyday  findings  that  we  must 
attempt  before  essaying  their  utilization  for 
diagnostic  ends. 

Certain  physiological  teachings  will  aid  us 
in  understanding  the  relation  that  pain  and 
points  of  tenderness  bear  to  gastric  ulcer. 
The  pain  and  tenderness  due  to  gastric  ulcer 
may  originate  from  any  or  all  of  three  causes. 
First,  (a)  the  general  unlocalized  pain  occur- 
ring at  definite  times  after  meals  is  due  to 
intragastric  hypertension  plus  special  ir- 
ritability of  the  ulcer  (46).  This  is  the  only 
t3T)e  of  pain  that  a  hollow  viscus  like  the 
stomach  can  experience  (50).  An  xmcompli- 
cated  ulcer  is  not  intrinsically  painful  or 
sensitive,  as  an  ulcer  on  one's  finger  is  (49). 
Such  pain  due  to  hypertension  is  worthless  as 
an  X-ray  diagnostic  possibility  because  un- 
localized. Second,  (b)  gastric  ulcer  may  cause 
a  localized  area  of  pain  or  pressure  sensitive- 
ness as  the  result  of  a  reflex  (47,  48).  The 
exposed  afferent  nerve  endings  in  the  ulcer 
floor  are  irritated.  These  nerves  transmit 
impulses  to  the  cord  by  way  of  the  posterior 
roots;  such  pass  out  by  way  of  the  anterior 
roots.  Head  and  Holmes'  recent  work  (53) 
has  shown  that  the  localization  of  pain  is 
centered  in  the  basal  gangUa,  hence  we  may 
say  that  the  brain  determines  the  definite 
locus  of  tenderness  in  the  abdominal  wall.  This 
area  need  not  be,  and  usually  is  not,  directly 
over  the  ulcer.    The  occurrence  of  an  area  of 
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General  scheme  of  article.     The  figures  and  letters  marking  the  various 
headings  and  subdivisions  correspond  to  those  in  the  text. 


r 


Changes  in  tonus 


Introduction 

Necessity  for  co-operation  of  clinician 
and  Rontgenologist 


The  X-ray  gastric  anatomy  and 
ph3r8iological  desiderata.  Form,  t>'pes, 
divisions,  tonus,  peristalsis,  motility. 


(A) 
Due  to  ulcer  of  the  vertical  portion  of  the 
stomach  (pars  cardiaca  and  media) 


(B) 
Due  to  ulcer  of  the  horizontal  portion  of  the 
stomach  (pars  pylorica) 


n 

Changes  in  position  and  form  (knowledge  of 
X-ray  anatomy  essentisd) 


(A) 
Changes  in  position  and  form  due  to  intra- 
gastric causes  resulting  from  ulcer 


X-nty  evidence  of  gastric  ulcer  proper 


in 

Changes  in  peristalsis  and  motility  (general  ^ 
and  physiological  observations) 


(B) 
Changes  in  position  and  form  due  to  extra- 
gastric  causes  resulting  from  ulcer 


(A) 
Non-obstructing  ulcer 


(B) 
In  uncompensated  pyloric  obstruction  from 
ulcer  cicatrization 


IV 

Relation  restricted  areas  of  pain,  tenderness 
and  mass  bear  to  X-ray  findings  (observa- 
tions on  peristalsis) 

1.  Stomach  suited  to  such  studies 

2.  Necessity  for  care  in  deductions 

3.  Possibilities  as   to   relation  of  pressure- 

sensitive  loci  to  stomach  shadow. 


"  Causes  of  ulcer  pain 


(A) 


Ulcer  mass. 


(B) 
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Indsurae 


(a) 


1 


(b) 


;  Delay  in  canaliziation 


(c) 
[  Functional  hour-glass  stomach 

J  Nothing  definitely  known,  possi- 
.      bility  of  indsurae 


"  I.  Definition 

2.  Cause 

3.  Spedfidty 

4.  Size,  form  and  location 

5.  Eccentric  division  of  stomach  resulting 

r  I.  Definition 

-<  2.  Cause 

[  3.  Technique  of  observation 

1.  Definition 

2.  Criteria  of 

3.  Associate  of  callous  ulcer 

4.  A  delay  in  canalization  assodated  with 
functional  hour-glass  contraction 


6.  Pseudo-indsurae 

7.  Criteria  of  genuineness 

8.  Cause  of  non-appearance 

9.  Ideopathic  indsurae 

10.  Diagnostic  value  of  incisura 

4.  Criteria    of    genuineness    (influence    of 
habitus) 


Functional   hour-glass   contraction   only 
in  vertical  stomach. 


^  (a) 

W  here  ulcer  in  the  vertical  stom- 
ach (p.  card,  and  p.  med.) 


Position 

1.  Left  median  as  a  whole  (vertical  as  to  p. 

card,  and  p.  med.)  (exception) 

2.  Diagonal  position  not  seen 

3.  Causes 

4.  Median  position  of  bulb.  duo. 

5.  ''Snail  Form"  the  extreme 

6.  Left  median  position  of  bulb.    Duodeni 

not  invariable 

7.  Left  median    position  may  be  due  to 

other  causes 


Form 

1.  Crater  visualization 

2.  Nischen  sign  of  penetrating  ulcer 

3.  Pseudo  Nischen  sign 

4.  Organic  hour-glass  stomach 


r 


Non-obstructing 


-< 


Position 
Nothing  known  —  Second  atony  the  rule 

Form 
I.  Occasional  Nischen  sign  of  penetrating  ulcer 


(b) 

Where    ulcer   in    the   horizontal  - 
stomach  (p.  pylor.) 


(a) 
Localized  adhesions  (serrations) 

(b) 
Unlocalized  attachments  en  masse 
to  other  organs  or  structures 


2  r  Position  and  Form 

Obstructing  and  non-compensated  -{  ^'  Central  as  a  whole  (extension  to  right) 

[^  2.  Central  position  of  residue 


Obstructing  and  compensated 


Position 

1.  No  change  as  a  whole 

Fortn 
z.  Not  characteristic  as  a  whole 

2.  Form  of  terminal  pyloric  shadow  may  indicate  stenosis 


f  Peristalsis 

1.  Hypeiperistalsis  may  add  to  diagnosis 

2.  Antiperistalsis  in  ulcer  of  p.  pylor. 

3.  Peristalsis  originates  below  indsura 


f  Peristalsis 

1.  Hyperperistalsis  characteristic  (double  or  triple  waves) 

2.  Type  of  peristalsis  restricted  to  pars  pylorica 

3.  Antiperistalsis 

r  (a) 

Hypertension  (intragastric) 


Due  to  reflex 


(b) 


(c) 
Due    to    irritation    of    parietal" 
peritoneum 


Clearance  ("Motility") 

1.  Delayed  due  to  hyperacidity 

2.  Criteria  as  to  whether  due  to  organic  or  functional  obstruction 

3.  Influence  of  type  of  stomach  (and  habitus)  must  be)considered 
4  Pyloric  insuffiaency  from  non-obstructing  ulcer. 

Clearance  ("MotiHty") 

1.  Great  delay  in  dearance 

2.  Delay  commensurate  with  degree  of  obstruction 

3.  Unaffected  by  posture 

J  I.  Cause  of  general  pain  after  meals.    Useless  as  X-ray  possibility  because  unlocalized. 

1.  Causation 

2.  Does  not  necessarily  correspond  with  ulcer  site  (analogy  of  McBumey's  point) 

3.  Gastric  ulcer  not  intrinsically  painful 

4.  Possibility  of  correlating  pressure-sensitive  loci  and  X-ray  findings 

1.  Parietal  peritoneum  can  localize  irritation 

2.  S3rmptoms  of  perigastritis  usually  indicate  parietal  peritoneum  irritated 

3.  If  perigastritis  present  tender  point  usually  overlies  ulcer.    Adds  to  X-ray  evidence  if 
corresponds 

^  4.  If  no  symptoms  of  perigastritis  sensitive  point  probably  reflex. 


I 


1.  Of  value  if  corresponds  to  X-ray  findings,  especially  if  symptoms  of  perigastritis  present 

2.  If  does  not  correspond  to  site  indicated  by  X-ray,  not  pressure-sensitive,  and  no  S3rmptom 

of  perigastritis  is  not  due  to  ulcer. 
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maximum  tenderness  in  appendicitis,  McBur- 
ney's  point  is  analogous.  It  is  not  necessarily 
over  the  appendix,  (52).  There  is  a  hyper- 
sensitive  reflex  locus  in  the  abdominal  wall. 
Can  we  use  such  localized  points  of  tender- 
ness which  undoubtedly  occur  in  gastric  ulcer 
in  conjunction  with  the  X-ray  fo?  diagnostic 
ends?  If  uncomplicated  ulcer  in  a  certain 
location  always  gives  rise  to  tenderness  of  a 
certain  area,  as  in  appendicitis,  this  may  be 
possible.  The  third  type  of  pain  originating 
from  gastric  ulcer  is  due  to  (c)  irritation  of  the 
parietal  peritoneum  by  perigastritis  secondary 
to  ulcer  (16,  4).  The  parietal  peritoneum,  or 
rather  nerves  in  the  subperitoneal  connective 
tissue  (46),  can  definitely  localize  such  an  ir- 
ritation (49).  If  then  we  have  symptoms  of 
perigastritis,  that  is,  sensitiveness  to  jarring 
or  motion  (51),  also  a  point  of  marked  tender- 
ness, this  point  probably  overlies  the  ulcer. 
It  is  usually  found  to  do  so.  If  such  condi- 
tions then  exist,  and  the  point  of  tenderness 
registers  with  that  site  indicated  by  the  X-ray 
as  being  the  seat  of  ulcer,  it  adds  positively  to 
such  presmnption;  if  it  does  not  correspond, 
it  detracts. 

If  a  pressure-sensitive  point  be  unaccom- 
panied by  symptoms  of  perigastritis,  and 
especially  if  it  fall  without  the  shadow  of 
the  filled  stomach  as  is  usually  the  case,  it 
should  be  considered  as  reflex;  and,  in  tiie  light 
of  our  present  knowledge,  of  very  limited 
diagnostic  value,  as  many  other  intra-abdom- 
inal conditions  give  rise  to  similar  tender 
points.  A  number  of  writers  claim,  without 
adequate  evidence,  a  relation  between  pres- 
sure-sensitive points  and  ulcer  which  is  not 
warranted  on  physiological  groxmds.  Thus 
they  describe  the  tender  point  as  rising  and 
falling  with  respiration  and  its  correspondence 
with  a  site  indicated  by  the  X-ray  as  being 
corroborative;  or  the  falling  of  a  pressure- 
sensitive  spot  within  the  gastric  shadow  as 
indicative  of  an  underlying  ulcer.  This,  in 
our  opinion,  is  not  in  accordance  with  the 
facts. 

There  is  at  tinies  a  palpable  mass  of  sug- 
gestive nature  and  location  encountered  in 
ulcer  cases.  If  such  mass  corresponds  to  an 
*'X-rayically''  suspected  site  in  the  stomach, 
it  is  of  positive  value  especially  if  there  be 


also  clinical  e\ddence  of  perigastritis,  as  an 
inflammatory  ulcer  mass  of  palpable  size  will 
almost  surely  be  associated  with  a  perigas- 
tritis resulting  in  an  associated  superficial 
point  of  tenderness  from  parietal  peritoneal 
involvement.  (Fig.  5.)  A  mass  that  does 
not  correspond  to  an  indicated  site  or  tender 
point  is  almost  surely  not  of  ulcer  origin. 
Fig.  30  shows  an  area  of  perigastritis  caused 
by  ulcers  of  the  pars  media.  Irritation  of  the 
parietal  peritoneum  is  proven  by  the  adhe- 
sions connecting  the  ulcer  site  to  the  abdom- 
inal wall.  In  this  instance  a  definite  pressure- 
sensitive  point,  also  painful  on  motion  and 
jarring,  exactiy  corresponded  with  a  delay  in 
canalization,  incisurae  and  a  palpable  mass. 
(Fig.  10.)  The  drawing  (Fig.  30)  also  shows 
the  functional  hour-glass  stomach  resulting 
from  spasmodic  ulcer  contractures  as  it  must 
occur  in  life  though  it  is  not  seen  at  operation 
or  post-mortem. 
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PROBLEMS   OF  OBSTETRICAL  PRACTICE^ 

By  W.  W.  CHIPMAN,  M.  D.,  Montreal,  Canada 


IT  was  in  1850  tljat  Dr.  James  P.  White  of 
Buffalo  inaugurated  clinical  methods  of 
teaching  in  obstetrics,  so  that  in  America 
practical  instruction  in  this  great  art  is 
some  seventy-two  years  old. 

During  this  three  quarters  of  a  century  the 
report  is  one  of  progress  both  in  our  knowl- 
edge and  in  our  skill;  nevertheless,  obstetrics 
to-day  still  deserves  but  a  small  measure  of 
congratulation.  In  the  great  race  of  progress 
it  continues  to  nm  a  bad  third  with  medicine 
and  surgery. 

Assuredly  parturition  is  rightly  enough  to 
be  regarded  as  a  physiological  process  —  in 
Sir  J.  Halliday  Groom's  telling  phrase,  "a 
physiological  process  identical  in  the  countess 
and  in  the  cow"  —  but  its  results  in  death 
and  disablement  render  it  frequently  of  the 
nature  of  a  pathological  calamity.  The  price 
of  motherhood  is  still  cruelly  high.  And 
though  a  part  of  this  high  price  may  be 
charged  to  the  depraved  social  conditions  of 
luxury  and  indolence,  to  poverty  and  over- 
work, to  social  wear  and  tear,  by  far  the 
larger  share  must  be  underwritten  by  the 


medical  profession.  Who  but  ourselves  are 
to  blame  if  in  Canada  and  the  New  England 
states  some  five  himdred  women  each  year 
die  in  childbed  and  some  five  thousand  more 
are  therein  more  or  less  permanently  disabled, 
when  we  remember  that  a  full  three  quarters 
of  this  number  are  the  victims  of  septic 
infection,  so  often  the  technical  euphemism  for 
medical  carelessness  or  neglect.  Where  prac- 
tice is  admittedly  ignorant  or  imperfect,  the 
training  is,  without  question,  at  fault.  Let 
us  frankly  acknowledge  it,  that  the  fault  in 
the  practice  of  obstetrics  is  with  our  teaching, 
or  our  want  of  teaching.  In  part,  too,  I 
exonerate  the  teachers,  for  the  subject,  for 
obvious  reasons,  is  extremely  difficult  to 
teach. 

Accordingly,  it  is  no  surprise  that  barely 
one  half  of  our  one  himdred  and  twenty 
medical  schools  are  pronoimced  as  "accept- 
able" by  a  tribunal  composed  of  ourselves; 
and  of  this  half,  namely,  sixty,  a  mere  six  are 
admittedly  possessed  of  adequate  clinical 
training  in  obstetrics. 

A  recent  and  brilliant  graduate  of  one  of 


1  Read  before  the  Third  Clinical  CongreiB  of  Surgeons  of  North  America,  New  York  City,  November  14.  X912. 
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Canada's  leading  schools  informed  me  that 
his  practical  training  as  a  midwife  consisted 
in  observing  two  normal  deliveries  at  a  dis- 
tance of  ten  feet,  and  that  his  post-graduate 
course  in  the  same  subject  at  one  of  your 
pre-eminent  schools  was  embodied  in  watch- 
ing twelve  such  cases  from  a  similar  distance. 
Admirably  trained  was  this  man,  but  not  as 
an  obstetrician  —  rather  as  an  observer. 
And  with  such  an  instance  in  our  minds,  there 
may  be  some  truth  in  the  boast  of  the  surgeon 
that  in  America  it  is  safer  to  have  one's  ab- 
domen opened  for  any  chronic  condition  that 
it  is  to  bear  a  child.  Be  this  as  it  may,  it  is 
true,  I  think,  that  brilliant  surgical  achieve- 
ments have  blinded  our  academic  vision  — 
our  general  vision  —  as  to  what  is  the  stu- 
dent's greatest  need  in  the  general  practice 
of  his  profession.  To  the  average  student 
obstetrics  is  perhaps  the  subject  of  greatest 
importance.  And  it  were  almost  better,  I 
sometimes  think,  if  so-called  classic  surgery 
were  banished  altogether  from  our  under- 
graduate ciurriculum. 

In  the  Journal  of  the  American  Medical 
Association  of  January,  191 2,  appeared  an 
article  entitled  **The  Management  of  Normal 
Labor."  I,  for  one,  feel  very  glad  that  this 
article  was  written,  itor  it  has  done  so  much  to 
show  us  to  ourselves.  The  article,  you  re- 
member, professes  to  set  forth  simple  rules  of 
procedure  in  a  case  of  normal  labor.  In  all 
charity,  it  seems  to  me  that  one  may  surely 
designate  its  technique  as  careless,  and  char- 
acterize repeated  vaginal  examinations,  the 
pushing  up  of  the  cervix  over  the  descending 
head,  and  the  delivery  of  a  refractory  placenta 
by  even  gentle  traction  on  the  cord  or  by 
grasping  its  lower  edge,  as  **  meddlesome 
midwifery."  And  yet  these  are  the  proced- 
ures which  the  article,  sometimes  officially, 
advocates.  Throughout  its  pages  internal 
examination  and  manipulation  are  regarded 
far  too  much  as  a  routine  and  a  matter  of 
course;  and  this,  it  seems  to  me,  is  dangerous 
teaching. 

I  propose  this  evening  to  submit  to  you  our 
teaching  position  in  McGill  University  in 
respect  to  one  or  two  problems  of  obstetrical 
practice.  The  only  virtue  that  we  can  claim 
is  that  we  recognize  the  inadequacy  of  our 


clinical  teaching  and  are  striving  in  every  way 
to  remedy  it. 

The  first  problem  is  just  this  one  before 
mentioned  —  the  management  of  normal 
labor  —  the  oldest  problem,  the  commonest, 
and  the  most  important.  I  have  preferred  the 
term  'Hhe  problem  of  spontaneous  parturi- 
tion" as  wider  and  more  comprehensive,  since 
the  proper  conduct  of  a  normal  labor  should 
begin  long  before  the  onset  of  the  labor  pain. 
A  good  obstetrician  should  be  wise  before  the 
event,  and  not  alone  at  the  actual  crisis.  It 
is  not  enough  that  he  should  go  when  he  is 
sent  for  —  "when  the  woman  expects  to  be 
in  labor,"  to  use  the  words  of  the  JournaVs 
article  —  but  he  should  go  to  all  his  hooked 
cases  unsolicited,  some  six  weeks  before  the 
time. 

I.  THE  PROBLEM  OF  SPONTANEOUS 
PARTURITION 

As  I  have  already  intimated,  the  proper 
solution  of  this  problem  demands  a  careful 
examination  of  the  pregnant  woman  some  four 
or  six  weeks  before  the  date  of  her  confine- 
ment. If  this  is  true  in  all  cases,  it  is  particu- 
larly true  in  women  gravid  for  the  first  time. 
To  omit  such  an  examination  in  primiparae  is  a 
sin  of  gross  carelessness,  no  matter  how  busy 
the  practitioner  or  how  humble  the  patient. 

The  routine  examination  at  such  a  time, 
say  at  seven  and  a  half  months,  is  to  include 
(a)  a  careful  palpation  of  the  abdomen,  to 
determine  the  size  of  the  child,  the  presenting 
part,  and  its  position;  (ft)  the  measurement  of 
the  pelvis,  notably  that  of  its  external  conju- 
gate or  Baudelecque's  diameter,  and  the 
transverse  diameter  of  the  outlet;  19  cm. 
should  be  graven  upon  the  first  diameter  and 
10  cm.  upon  the  second,  as  anything  short  of 
these  means  trouble  in  delivery.  At  the  same 
time,  it  is  wise  to  palpate  the  depth  and  in- 
clination of  the  pubic  arch  in  selected  cases, 
to  verify  the  health  of  the  vulva  and  urethra, 
and  always  to  ascertain  the  condition  of  the 
nipples  and  breasts. 

No  internal  examination  need  be  made, 
provided  that  all  normal  conditions  are  satis- 
fied. If  there  is  any  doubt,  the  diagonal 
conjugate  should  be  measured.  There  are 
here  three  outstanding  rules: — 
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1.  In  primiparae,  when  the  head  presents 
it  must  at  this  time  lie  low  in  the  pelvis,  well 
engaged  in  the  upper  strait. 

2.  If  the  breech  presents  leave  it  alone,  or, 
as  they  have  it  north  of  the  Tweed,  "For 
God*s  sake  leave  it  be." 

3.  Do  not  forget  the  urine.  Each  week  it 
is  to  be  examined  in  its  specific  gravity,  and 
for  albumin  and  sugar. 

And  now,  when  labor  calls,  the  physician 
goes  forearmed.  Sterile  rubber  gloves  and  a 
gown,  at  least  fresh  laundered,  are  not  only 
wise,  but  essential;  so,  for  the  patient,  is  a 
general  bath,  a  soapsuds  enema,  and  a  shaving 
of  the  vulva  hair.  The  physician,  by  abdom- 
inal palpation,  ascertains  whether  or  no  labor 
has  begun,  estimating  by  the  sense  of  touch 
the  strength  of  the  uterine  contractions;  he 
rehearses  in  the  same  way  the  presentation 
and  position  of  the  "passenger."  The  loca- 
tion of  the  foetal  heart  assists  in  this,  and  its 
rhythm  indicates  the  vitality,  if  scarcely  the 
sex,  of  the  child. 

No  further  examination  is  at  this  time 
advisable.  If,  however,  the  first  stage  be  pro- 
longed, the  condition  of  the  cervix  and  the 
degree  of  dilatation  of  the  os  may  be  ascer- 
tained, per  rectum,  by  the  gloved  finger. 
This  necessitates,  however,  a  second  pair  of 
gloves. 

In  normal  labor  rupture  of  the  membranes 
usually  coincides  wi^  the  full  dilatation  of 
the  cervical  canal.  When  this  occurs  a  careful 
vaginal  examination  may  be  made ;  its  object 
is  to  ascertain  if  the  cord  or  any  fcetal  mem- 
ber be  prolapsed,  and  to  leam  the  position 
and  likely  mechanism  of  the  presenting  part. 
In  primiparae,  where  the  presenting  part  has 
been  from  the  first  well  engaged,  this  exam- 
ination can  safely  be  withheld.  Such  an  ex- 
amination means  an  entrance  for  the  first 
time  upon  the  field  of  operation,  and  it  should 
always  be  fearfully  undertaken,  not  as  the  fool 
who  rushes  in  but  as  the  fearful  angel.  The 
vulva  and  vulvar  slit  are  cleansed  with  soap 
and  water  and  the  free  use  of  some  strong, 
non-irritating  antiseptic,  and  the  cleansed 
parts  are  then  isolated  by  sterile  towels,  or 
fresh  towels  wnmg  out  of  a  strong  solution 
—  the  so-called  "carbolized"  or  "per chlor- 
ide" towel  is  perhaps  the  best. 


During  the  second  stage  the  patient  must 
be  kept  in  bed,  and  with  the  incidence  of  the 
pains  chloroform  or  ether  may  be  given. 
When  the  head  "crowns,"  a  choice  must  be 
made  of  the  position  for  delivery.  In  these 
spontaneous  cases  I  prefer  the  lett  lateral, 
as  it  is  in  this  way  easiest  single-handed  to 
watch  and  protect  the  perineum.  A  good 
technique  may  be  observed,  though  this  is 
not  so  easy  as  in  the  dorsal  position.  The 
delivery  of  the  head  is  most  safely  effected 
in  the  interval  between  the  pains  by  means  of 
Ritgen's  method,  the  left  hand  operating 
between  the  patient's  legs  and  favoring  the 
right  extension  of  the  head  by  pressing  first 
the  occiput  and  then  the  nape  of  the  neck 
forward  against  the  pubic  arch.  The  head 
delivered,  free  the  neck  from  any  coils  of  cord, 
and  guard  as  carefully  as  the  passage  of  the 
head  the  transit  of  the  shoulders.  The  left 
hand  placed  upon  the  uterine  fundus  follows 
it  gently  down  in  the  final  expulsion  of  the 
child. 

The  anaesthetic  is  now  discontinued  and  the 
woman  turned  gently  upon  her  back.  The 
child  is  allowed  to  imbibe  through  its  newly- 
established  pulmonary  circulation  the  maxi- 
mum amoimt  of  its  own  placental  blood  before 
the  cord  is  cut.  The  mother's  hips  are  now 
brought  to  the  edge  of  the  bed  and  a  register- 
ing clamp  placed  at  the  vulva  upon  the 
dependent  cord,  while  the  uterine  fimdus  is 
simply  outUned  with  the  hand,  and  the  con- 
duct of  the  third  stage  begins.  In  such  normal 
cases,  this  is  the  stage  that  requires  the  most 
attention,  patience,  and  skill.  Ample  time 
should  be  given  for  the  spent  uterus  to  recover, 
while  the  fundus  is  simply  guarded  in  the 
quiescent  hand.  At  this  time  kneading  of  the 
uterus  should  not  be  employed,  as  this  tends 
to  prevent  the  formation  of  the  central  haema- 
toma  by  which  the  separation  of  the  placenta 
is  brought  about.  An  armistice  of  at  least 
thirty  minutes  should,  if  necessary,  be  de- 
clared. The  fundal  hand  notes  the  gradual 
recovery  of  the  uterus,  and  as  the  contractions 
strengthen  the  patient  will  again  complain  of 
pain.  Extrusion  of  the  placenta  into  the  lower 
uterine  segment  or  vagina  frequently  occurs 
spontaneously,  and  is  marked  by  the  eleva- 
tion of  the  fundus,   the  elongation  of  the 
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hands,  within  certain  narrow  limits,  it  pos- 
sesses certain  usefuhiess.  But  these  limits 
are  too  fine,  too  difficult  to  estimate,  for  the 
average  practitioner,  and  any  miscalculation 
means  at  the  very  least  a  murdered  child.  A 
pubiotomy  or  a  Caesarean  section  are  scarcely 
to  be  undertaken  outside  a  hospital  service. 

And  so  the  mother  and  child  are  carefully 
watched  in  any  ordinary  case  for  at  least  four 
hours.  If  after  this  time  the  head  does  not 
descend,  axis  traction  forceps  may  be  apphed. 
There  is  here  need  for  great  care.  Steady, 
moderate    traction    at    intervals,    with    the 


woman  if  need  be  in  the  Walcher  position,  will 
soon  decide  the  issue;  it  must  decide  the  issue. 
No  great  force  need  be  used.  If  the  head  does 
not  advance  the  delivery  of  a  living  child 
must  be  abandoned,  and  our  interests  now  are 
centered  solely  on  the  mother.  With  the 
forceps  still  applied,  the  child's  head  may  be 
perforated  between  the  blades  and  so  deliv- 
ered; or  a  cranio-clast  may  be  used.  To  the 
general  practitioner  the  fault  is  not  so  great 
that  it  has  happened  once;  but  grave  fault 
is  it  if  with  this  same  woman  it  happen  once 
again. 


THE   MALIGNANCY   OF   GIANT  CELLED   SARCOMA^ 

By  J.  CLARK  STEWART,  M.  D.,  Minneapous,  Minnesota 


WHAT  is  a  giant  cell  sarcoma? 
Authorities  answer,  a  sarcoma 
which  contains  a  large  nimiber  of 
giant  cells.  Just  how  many  giant 
cells  seems  undetermined  so  long  as  there 
are  enough  to  give  a  distinctive  picture. 
^  The  sarcoma  matrix  in  which  the  giant  cells 
lie  is  the  essential  element  in  this  timior,  and 
is  responsible  for  its  clinical  features.  This 
is  usually  of  a  spindle  or  mixed  cell  type.  Are 
these  tumors  malignant?  There  has  been  a 
great  deal  of  writing  lately  to  show  that  they 
are  not,  and  statements  are  freely  made  that 
they  never  form  metastasis  and  possess  but 
limited  malignancy. 

Both  of  these  propositions  I  wish  to  dis- 
prove by  the  citation  of  observed  cases. 
These  tumors  occur  in  relation  to  bones  as 
either  periosteal  or  central  growths,  and  in 
either  situation  are  of  slow  growth  and  de- 
layed malignancy.  Either  form  can,  in  my 
experience,  cause  death,  and  the  central  form 
has  shown  the  more  malignancy. 

Case  I.  A  man  aged  35  developed  a  small  tumor 
at  the  base  of  his  great  toe.  This  grew  slowly  and 
after  a  time  presented  the  symptom  of  pulsation  to 
so  marked  a  degree  that  the  attendant  diagnosed 
aneurism  and  tied  the  dorsalis  pedis  artery  without 
relief.  The  disease  continued  to  progress  and  a 
tumor  developed  at  the  middle  of  the  tibia  above. 


At  this  time  the  patient  came  into  the  hands  of  Dr. 
James  £.  Moore,  with  whom  I  saw  him  in  consul- 
tation. Dr.  Moore  amputated  the  leg  above  the 
second  tumor,  and  it  was  noticed  that  the  external 
saphinous  vein  was  plugged  with  sarcoma  at  the 
site  of  amputation,  and  hence  below  to  the  primary 
tumor.  The  tibial  tumor  was  central  and  had 
caused  a  pathologic  fracture. 

This  patient  died  after  a  few  months  with  local 
recurrence  in  the  stump  and  a  metastatic  tumor  in 
the  brain.  The  primary  tumor  was  central  in  the 
metatarsal  bone  of  the  great  toe,  and  had  perforated 
the  bony  shell,  giving  rise  to  the  symptoms  of  bone 
aneurism.  It  was  a  giant  cell  sarcoma  containing 
many  large  giant  cells  in  a  mixed  cell  matrix  with 
many  marrow  cells.  The  secondary  tumor  in  the 
tibia  was  true  to  type,  as  was  the  plug  in  the  vein. 
The  total  duration  of  this  case  was  under  two  years. 

Case  2.  A  cowboy,  aged  30,  gave  a  history  of 
breaking  his  left  arm  while  mounting  his  pony. 
The  fracture  failed  to  unite,  and  after  three  months 
he  came  to  Minneapolis  to  Dr.  W.  E.  Rochford, 
with  whom  I  saw  him  in  consultation.  The  arm 
at  this  time  was  greatly  swollen  from  elbow  to 
shoulder,  and  crepitation  was  evident.  I  made  a 
tentative  diagnosis  of  sarcoma,  which  was  confirmed 
by  an  exploratory  incision.  The  arm  was  ampu- 
tated at  the  shoulder,  removing  all  suspicious  tis- 
sues. Recurrence  was  prompt  and  death  occurred 
within  six  months. 

The  arm  showed  a  central  giant  cell  sarcoma 
which  had  destroyed  the  bone  from  four  inches  be- 
low the  shoulder  to  within  two  inches  of  the  elbow. 
The  muscular  tissue  was  deeply  infiltrated  by  the 
tumor.  The  microscope  showed  a  typical  giant 
celled  sarcoma,  with  spindle  cell  matrix. 


1  Read  before  the  Minnesota  Academy  of  Medicine,  April  3.  19x3. 
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These  patients  died  of  sarcoma  of  the  giant 
celled  type,  both  originating  in  the  medullary 
cavity  of  a  long  bone,  so  it  must  be  admitted 
that  giant  celled  sarcomas  do  cause  death. 
The  first  case  developed  metastasis,  which 
must  also  be  admitted. 

I  am  of  the  impression  that  these  central 
tumors  are  fairly  benign  so  long  as  they  do 
not  perforate  the  bone,  but  that  after  per- 
foration they  become  malignant  and  cause 
death  as  other  sarcomas  do. 

It  is  easy  to  see  how  the  idea  of  benignancy 
has  arisen  in  these  cases.  The  X-ray  has 
made  diagnosis  easy  and  early,  and  has 
allowed  them  to  be  thoroughly  removed  lo- 
cally before  marked  malignancy  has  devel- 
oped. Few  cases  are  neglected  at  this  day, 
and  it  is  natural  that  local  nonrecurrence 
should  spell  benignancy.  The  same  con- 
clusion could  as  justly  arise  in  the  mind  of  a 
present  day  student  in  regard  to  ordinary 
cyst-adenoma  of  the  ovary.  He  sees  the 
diagnosis  made  and  the  cysts  removed  with 
nonrecurrence,  and  his  conclusion  would  be 
that  such  cysts  were  absolutely  harmless, 
instead  of  being  regularly  fatal  when  allowed 
to  take  their  natural  course. 

The  giant  celled  periosteal  sarcoma  of  the 
gums,  epulis,  makes  the  nearest  approach  to 
benignancy  of  any  tumor  histologically  di- 
agnosed sarcoma,  but  even  here  occasionally 
there  are  cases  that  take  on  malignancy  as 
shown  by  repeated  recurrence  and  extensive 
growth. 

I  was  much  interested  in  an  article  in  the 
February  nimiber  of  the  Annals  of  Surgery 
by  Dr.  George  Barrie  on  chronic  haemorrhagic 
osteomyelitis  (synonym,  giant  cell  medullary 
sarcoma).  From  the  description  given  of  the 
cases  it  does  not  seem  to  me  that  the  diagnosis 


of  central  giant  celled  sarcoma  was  justified, 
but  rather  that  of  nonsuppurative  osteo- 
myeUtis,  as  the  description  of  the  gros^  and 
microscopic  findings  tally  exactly  with  those 
of  the  cases  I  described  as  nonsuppurative 
osteomyelitis  before  the  Western  Surgical 
Society  in  December,  1910.  Here  again  comes 
the  question  whether  giant  cell  sarcoma  can 
be  diagnosed  without  the  presence  of  sarcoma. 
Certainly  the  results  of  microscopic  exami- 
nation reported  by  Dr.  Barrie  would  not  per- 
mit of  a  diagnosis  of  sarcoma.  He  states 
that  a  few  giant  cells  were  found  by  search 
of  a  large  number  of  slides.  Certainly  not 
the  microscopic  picture  of  a  giant  cell  sar- 
coma where  many  giant  cells  can  be  found  in 
most  fields.  A  loose  fibrous  structure  in- 
filtrated with  small  round  and  epithelioid  cells 
certainly  can  not  be  diagnosed  sarcoma,  but 
is  distinctly  the  picture  of  a  chronic  inflam- 
matory process. 

The  other  cases  described  furnish  no  mi- 
croscopic findings,  the  diagnosis  being  made 
entirely  on  clinical,  and  even,  in  one  case,  on 
skiagraphic  findings.  Certainly  a  unique  way 
of  diagnosing  a  specific  variety  of  sarcoma. 

It  is,  I  think,  unfortunate  to  use  the  term 
sarcoma  unless  you  mean  sarcoma,  and  it 
must  always  be  remembered  that  a  giant 
celled  sarcoma  is  only  a  sarcoma  containing 
giant  cells  and  its  malignancy  depends  upon 
the  character  of  the  sarcoma  matrix.  The 
most  usual  type  of  matrix  is  spindle  celled, 
hence  these  tumors  are  slow-growing  and 
less  malignant  than  many  other  types  of 
sarcoma. 

The  cases  cited  in  this  paper,  while  few  in 
number,  certainly  prove  malignancy,  and  one 
fatal  case  is  enough  to  disprove  all  theories 
of  nonmalignancy. 
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OBSERVATIONS  ON  THE  ABBOTT  TREATMENT  OF  ROTARY  LATERAL 

CURVATURE   OF  THE   SPINE   AND   DETAILS 

OF  THE  TECHNIQUE 

By  SAMUEL  KLEINBERG,  M.  D.,  New  York  City 


THE  Abbott  method  of  treating  rotary 
lateral  curvature  of  the  spine  depends 
on  the  theory  that  the  spine  is  bent 
laterally  and  is  rotated  easiest  when 
relaxed.  It  has  been  proven  on  the  cadaver 
and  in  the  Uving  being  that  the  vertebrae  and 
more  especially  the  dorsal  vertebrae,  bend 
laterally  and  rotate  freely  in  the  flexed  position 
but  are  locked  and  immobilized  in  the  erect 
or  hyperextended  posture.  The  Abbott  meth- 
od is  a  treatment  in  flexion.  Pressure  solely 
over  the  region  of  the  deformity,  particularly 
when  the  upper  and  lower  portions  of  the  trunk 
have  been  fixed,  pushes  the  spine  forward, 
and  extends  and  hence  locks  the  vertebrae 
against  any  corrective  influence.  This,  the 
main  principle  of  former  methods  of  cor- 
rection, accounts  for  so  little  progress  in  the 
past  in  the  treatment  of  fixed  lateral  curva- 
ture of  the  spine. 

Hence,  in  the  Abbott  method  not  only 
must  we  during  the  application  of  the  plaster 
jacket  attain  flexion,  but  it  is  equally  im- 
portant in  the  subsequent  treatment  to  pad 
or  pack  the  jacket  only  in  such  way  as  to 
maintain,  and  possibly  increase,  the  flexion. 
There  appears,  however,  to  be  a  limit  to  the 
amount  of  flexion  the  patient  is  to  be  placed  in, 
for  the  body  in  extreme  flexion  does  not  lend 
itself  to  much  side-bending  or  rotation. 

Flexion  and  relaxation  of  the  body  are  ob- 
tained in  this  method  by  placing  the  patient 
in  a  hammock .  made  of  canvas  or  muslin, 
suspended  in  a  rectangular  gas-pipe  frame. 

Beneath  this  there  is  another  frame  of 
similar  dimensions,  and  to  the  bars  of  both 
frames  are  attached  the  fixing  or  corrective 
bands  to  be  spoken  of  later. 

The  preparation  of  the  patient  plays  an 
important  r61e  in  the  treatment.  Felt  one 
half  to  three  quarters  of  an  inch  thick  is  used, 
this  being  a  more  certain  protection  to  the 
skin  than  cotton  or  flannel.  One  or  two 
thicknesses  of  felt  are  placed  over  the  pro- 


jecting ribs  and  convexity  of  the  thorax, 
reaching  laterally  from  the  spine  to  the 
anterior  axillary  line,  and  in  girls  over  the 
mammary  region.  This  pad  should  fit  well 
around  the  chest  and  be  secured  between 
two  vmdervests.  A  removable  pad  of  two 
or  three  layers  of  felt  should  be  placed  over 
the  concavity  of  the  posterior  surface  of  the 
chest;  this  pad  should  cover  only  the  hollow 
part  of  the  chest,  and  in  cases  of  compensatory 
lumbar  curves  should  not  extend  over  the 
prominent  lumbar  region.  At  either  lateral 
extremity  this  pad  should  be  somewhat 
thicker  tiian  in  the  middle,  so  that  near  the 
spine,  when  the  pad  is  removed,  the  cast 
will  be  one  or  two  inches  distant  from  the 
body,  sloping  gradually  away  from  the  most 
prominent  part  of  the  deformity,  while  in 
front  the  cast,  instead  of  being  rounded  and 
hugging  the  chest  well,  will  at  the  anterior 
axiUary  Une  stand  away  from  the  ribs. 
Another  removable  pad  of  one  or  more  thick- 
nesses should  be  placed  over  the  ribs  in  front 
of  the  chest  on  the  side  of  the  deformity; 
when  this  pad  is  taken  out  it  allows  for  ex- 
pansion of  the  chest  and  ribs  on  that  side. 
These  removable  pads  are  placed  between 
the  second  and  third  vmdervests,  and  are 
taken  out  as  soon  as  the  jacket  is  completed. 
In  all,  the  patient  has  three  shirts  under  the 
plaster.  Protective  pads  are  placed  over 
the  crests  of  the  iliac  bones  and  over  the  sa- 
crum, although  the  latter  in  my  experience 
has  not  seemed  essential. 

The  patient  thus  prepared  and  placed  in 
the  hammock,  the  extremities  of  the  trunk 
are  flexed  by  means  of  bandages  of  unyielding 
material,  like  canvas,  four  to  five  inches 
wide.  The  thigh  on  the  side  of  the  deformity 
is  fixed  by  a  bandage  that  pulls  directly 
backward.  The  pelvis  is  then  fixed  by  a 
bandage  which,  attached  to  the  frame  on  the 
deformed  side,  passes  under  the  body,  over 
the  hip  on  the  concave  side,  in  front  of  the 
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pehis  and  is  directed  backward  over  the  hip 
of  the  deformed  side.  It  is  advantageous 
to  have  this  bandage  adjusted  to  pull  slightly 
downwards  against  the  upward  pull  of  the 
band  &dng  the  shoulder  girdle.  The  latter 
bandage  is  next  applied;  this,  tied  to  the 
frame  on  the  deformed  side,  passes  under 
the  neck,  over  the  arm  of  the  concave  side, 
and  in  front  of  the  neck.  Before  this  bandage 
is  secured  the  legs  are  raised  to  an  angle  of 
60  or  75  degrees,  to  increase  the  flexion  of  the 
body;  the  chest  is  twisted  so  that  the  deformed 
side  is  brought  forward  and  the  hollow  side 
backward,  the  high  shoulder  is  lowered,  and 
the  low  shoulder  elevated  as  far  as  the  patient 
will  permit.  Another  bandage  now  embraces 
the  low  shoulder  and  pulls  it  forward.  Two 
correction  straps  are  now  attached  to  the 
side  of  the  frame  next  to  the  concave  side 
of  the  chest,  and  pass  in  back  of  the  chest, 
over  the  deformity,  onto  the  front  of  the 
chest;  one  of  these  bandages  is  then  utilized 
to  pull  directly  sidewise  and  obtain  as  much 
lateral  correction  as  possible,  while  the  other 
is  directed  backward  over  the  prominent 
libs,  tending  to  correct  the  rotation  of  the 
ribs  and  corresponding  vertebrje.  These  are 
the  most  important  bands,  as  they  correct 
the  lateral  bend  and  rotation.  We  thus 
have  the  patient  flexed  and  bent  and  twisted 
in  the  direction  opposite  to  that  of  the  de- 
formity. 
Plaster  bandages  are   then  applied  with 


reinforcing  pads  over  the  convexity,  around 
the  pelvic  and  shoulder  girdles,  and  in  front 
opposite  the  hollow.  Fenestra  are  next 
cut  out,  one  very  large  window  over  the  con- 
cavity of  the  chest  behind.  This  must  ex- 
tend forward  to  or  even  shghtly  beyond 
the  anterior  axillary  line,  so  that  the  front 
pads  will  push  the  chest  directly  backwards 
and  not  laterally  to  the  side  of  the  deformity. 
An  oblong-shaped  window  is  cut  out  over 
the  region  of  the  sternum,  through  which 
the  anterior  pads  are  inserted.  Another 
window  is  cut  out  of  the  plaster  in  the  back, 
a  little  to  the  outer  side  of  the  most  prominent 
part  of  the  deformity,  and  the  fourth  and 
last  window  is  cut  in  the  axillary  region  of 
the  same  side.  The  last  two  windows  must 
be  so  placed  that  felt  pads  going  through 
them  will  tend  to  push  the  chest  forward 
and  to  the  opposite  side.  In  trimming  the 
jacket  the  lower  border  must  be  made  ex- 
ceptionally low  in  the  back  and  about  an 
inch  above  the  pubic  symphisis  in  front. 
Above,  the  low  shoulder  must  be  allowed  to 
fall  forward  by  cutting  the  plaster  very  low 
in  front  and  high  in  the  back;  exactly  the 
opposite  must  be  obtained  for  the  high  shoul- 
der. We  must  have  a  jacket  that  is  very 
much  longer  on  the  concave  side  than  on 
that  of  the  deformity.  During  the  ap- 
phcation  of  the  jacket  the  patients  all  com- 
plain of  tightness  across  the  chest  and  dif- 
ficulty  in   breathing;    this    is   immediately 
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itself  when  the  jacket  is  removed.  From 
six  to  twelve  pieces  of  felt  can  be  placed  in 
front  and  half  as  many  on  the  side  before 
the  jacket  must  be  changed.  The  time 
spent  in  accomplishing  this  amount  of  pack- 
ing varies  from  a  few  weeks  to  two  months, 
depending  upon  the  rigidity  of  the  spine  and 
the  tolerance  of  the  patient.  Almost  all 
patients,  and  especially  after  several  pieces 
of  felt  have  been  inserted,  suffer  from  in- 
somtua.  It  is  often  very  difficult  for  them 
to  find  a  comfortable  position;  many,  perhaps 
most  of  them,  feel  best  in  a  hammock,  while 
others  relieve  their  discomfort  by  leaning 
forward  on  some  object.  Shortness  of  breath 
and  pain  interfere  most  with  packing.  In 
two  instances,  vomiting  followed  the  ap- 
plication of  the  jacket  for  one  or  two  days, 
while  frequently  loss  of  appetite  persists  for 
many  days.  In  two  cases,  the  removal  of  the 
patient  from  the  frame  was  followed  by  an 
extreme  pallor  and  marked  prostration  that 
persisted  for  several  hours.  One  of  the  com- 
monest sequelae  is  a  disinclination  to  physical 


Fig.  3.     a. 

relieved  when  the  removable  pads  are  taken 
out. 

Padding  is  begun  several  days  after  the 
application  of  the  jacket,  and  is  repeated 
as  often  as  the  patient  can  stand  it.  We 
now  come  to  a  very  important  and  often, 
to  the  patient,  the  severest  part  of  the  treat- 
ment. If  the  jacket  has  been  accurately 
applied  each  pad  causes  discomfort  and  pain, 
and  as  the  pads  increase  in  number  the  dis- 
comfort increases.  At  times  pain  after  pad- 
ding is  only  temporary,  lasting  from  a  few 
hours  to  a  day  or  two,  but  often  it  continues 
until  either  one  or  two  pads  are  removed;  or 
if  too  many  pads  have  been  inserted,  and  the 
chest  has  come  close  against  the  jacket,  the 
latter  has  to  give  way  to  a  new  one.  Most 
of  the  pain  is  on  the  side  of  the  deformity 
and  over  the  sternum.  The  elevation  of  the 
low  shoulder  almost  invariably  induces  pain, 
especially  in  the  neck,  and  numbness  in  the 
arm.  Very  often  there  results  a  marked 
subluxation  of  the  acromioclavicular  joint  of 
the  low  shoulder  that  does  not  readily  reduce 
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Fig.  6.     a, 

exertion  of  any  kind,  a  tiredness  and  weak- 
ness which  in  one  case  did  not  permit  the 
patient  to  stand  up  or  walk  more  than  two 
or  three  minutes  at  a  time.  In  most  cases 
the  pulse  rate  was  accelerated;  in  a  series  of 
lo  cases  reviewed  in  one  afternoon,  in  6  the 
pulse  ranged  between  i:o  and  132,  in  3  others 


Fig.  6.     b. 

between  84  and  96,  while  in  one  the  pulse 
was  80  per  minute  before  the  apphcation  of 
the  jacket  and  1 20  after  the  plaster  was  put 
on,  and  continued  at  that  rate  until  the 
jacket  was  removed. 

In  many  cases  the  anteroposterior  diameter 
of  the  chest  on  the  concave  side  is  markedly 
reduced;  in  three  or  four  of  my  cases  this  was 
so  severe  that  the  chest  wall  was  no  more  than 
two  and  a  half  to  three  inches  thick.  Due 
to  this  diminution  in  the  size  of  the  chest, 
the  cardiac  apex  was  palpable,  and  in  a  few 
instances  visible  on  the  posterior  surface  of 
the  chest.  Nor  is  this  compression  of  the 
concave  side  of  the  chest  always  accompanied 
by  a  corresponding  reduction  of  the  deformity. 
A  very  distressing  though  not  dangerous 
sequel  to  the  front  padding  is,  especially  in 
thin  subjects,  a  pronounced  incurvation  of 
the  chest;  this,  however,  does  not  persist 
for  more  than  a  few  days  after  the  pressure  is 
relieved. 

In  all  the  cases  treated  it  has  been  possible 
in  the  frame  to  produce  side-bending  and 
rotation  of  the  chest,  and  the  subsequent 
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packing  has  increased  this  and  in  most  cases 
diminished  the  deformity,  but  in  the  majority 
of  cases,  the  moment  the  cast  is  cut  and  the 
patient  stands  up  the  deformity  relapses. 
The  amount  of  relapse  depends  on  the  cor- 
rection obtained  in  the  jacket;  the  more  the 
chest  is  stretched  and  the  spine  pushed 
laterally,  the  less  will  the  spine  relapse.  An 
X-ray  picture  taken  of  a  spine  in  a  jacket 
will  show  much  less  deformity  than  an  X-ray 
of  the  same  spine  outside  of  the  jacket.  This 
relapse,  however,  takes  place,  I  believe, 
only  so  long  as  the  spine  is  not  entirely  over- 
corrected.  In  the  overcorrected  cases  the 
spine  goes  back  very  little  outside  of  the 
jacket.  The  problem  resolves  itself  into 
one  of  complete  and  thorough  overcorrection 
before   the  jackets  are  removed. 

It  has  been  remarked  that,  due  to  greater 
expansion  of  the  lungs  in  the  upper  part  of 
the  chest,  the  high  cervico-dorsal  deformities 
should  respond  very  rapidly  to  this  method 
of  treatment.  In  three  cases  in  which  I  per- 
sisted for  four  or  five  months.  I  obtained 
absolutely  no  improvement.  Nor  do  I  see 
how,  with  the  present  form  of  the  jacket,  it 
is  possible  to  influence  a  deformity  that  in- 
volves the  lower  half  of  the  neck,  for  raising 


the  low  shoulder  so  high  that  the  clavicle  is 
brought  up  against  and  parallel  with  the 
neck  has  not  made  any  perceptible  difference; 
possibly  if  these  jackets  are  made  on  the 
style  of  Calot  jackets,  corrective  pressure 
may   be   of   some   service. 

In  all,  31  cases  have  been  treated  since 
January  of  this  year.  Of  these,  10  gave  up 
the  treatment  after  one  or  more  months,  due 
mostly  to  the  inconvenience  and  pain  experi- 
enced. In  most  of  these,  however,  improve- 
ment had  been  observed.  Three  cases  were 
abandoned  because  no  improvement  was 
obtained  after  several  months'  treatment; 
18  are  under  observation  and  are  seen  two 
to  four  times  a  week.  All  cases  treated  were 
ambulatory,  and  none  were  given  morphine. 
In  two  or  three  instances,  moderate  doses  of 
codeine  were  given  for  the  pain  and  discomfort ; 
the  relief  was  slight  and  did  not  warrant  the 
continuance  of  the  drug  in  the  doses  ad- 
ministered, and  hence  was  given  up. 

Of  those  cases  under  observation,  one,  a 
girl  of  seventeen  with  a  severe  right  dorsal 
and  left  lumbar  curve,  under  treatment  for 
nine  months,  during  which  time  she  has  had 
seven  jackets,  has  not  made  any  perceptible 
progress.     Thirteen    cases    have    improved. 
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some  very  markedly,  and  in  two  or  three 
instances  almost  corrected.  Four  cases 
have  been  overcorrected. 

Of  those  cases  that  gave  up  treatment, 
one  girl  thirteen  years  old,  with  a  moderate 
lelt  dorsal  and  right  lumbar  curve,  was 
corrected  though  not  overcorrected  at  the 
time  she  discontinued  the  treatment;  when 
seen  eight  weeks  later,  having  worn  during 
this  period  a  very  ill-fitting  jacket  and  not 
taken  any  exercises,  her  deformity  had  com- 
pletely recurred.  Another  girl  of  fifteen, 
whose  deformity  was  readily  overcorrected 
in  the  jacket,  could  not  retain  any  of  the 
correction  when  the  plaster  was  removed; 
she,  however,  was  under  treatment  only  two 
months. 

The  following  is  a  review  of  some  of  the  cases 
treaied ; 

H.  D.  (Fig.  i),  a  boy  9  years  old;  right  dorsal 
curve  of  moderate  severity.  On  March  21,  1912, 
a  corrective  jacket  was  applied;  this  was  kept  on 
until  July  II,  1912,  with  very  little  packing;  when 
removed,  the  deformity  was  found  to  be  reduced. 
.\nother  jacket  applied,  felt,  pads  now,  and  when 
removed  on  August  37,  1912,  the  spine  was  observed 
to  be  in  an  overcorrected  p>osilion.  Compare  Fig.  i 
containing  tracings  of  the  plaster  mold  of  jmtient's 
back  taken  March  21,  and  Fig.  i,  b,  which  shows 


Fig.  ii.b. 

tracings  of  a  mold  of  the  same  back  taken  August 
27,  igi2.  The  difference  is  especially  evident  on 
the  seventh  dorsal  level  (7,^)  and  the  dorso-lumbar 
region  (DL). 

F.  Y.  (Fig.  2),  a  girl  7  years  old;  right  dorsal 
and  left  lumbar  curves  of  moderate  severity.  Treat- 
ment begun  January  t6,  1Q12,  and  discontinued 
May  23,  igi2;  several  jackets  applied  during  this 
time.  Tracings  taken  before  and  after  treatment 
(Fig.  2,  a  and  b)  show  the  correction;  this  is  also 
shown  by  the  photograph  of  the  girl's  back  (Fig.  3, 
a  and  b).  From  May  until  the  time  of  the  writing 
of  this  paper  this  patient  has  gone  without  any 
mechanical  suppmrt,  but  has  retained  her  correction. 

M.  N.  (Fig.  4),  a  boy  16  years  old;  right  dorsal 
curve  as  shown  by  X-ray  taken  May  i,  1Q12,  in 
Fig.  4.  0-  Four  corrective  jackets  applied,  and  on 
September  to,  1911,  as  shown  in  X-ray  (Fig.  4,  b), 
the  spine  is  overcorrected.  This  boy's  deformity 
was  of  a  mild  degree. 

J.  B.  (Fig.  5),  a  boy  15  years  old;  right  dorsal 
left  lumbar  curves  as  shown  in  X-ray  {Fig.  5,  a) 
taken  August  16,  igii.  Several  jackets  were  ap- 
plied, and  on  October  11,  1912,  as  shown  in  X-ray 
{Fig.  5,  b)  and  in  photo  (Fig.  6,  o  and  b)  taken 
September  14,  1912,  the  patient's  spine  is  over- 
corrected. 

O.  J.  {Fig.  7),  a  girl,  15  years  old;  severe  right 
dorsal  and  left  lumbar  curves.  This  patient  has 
jackets  during  a  period  of  nine 
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months.  As  shown  by  tracings  of  casts  of  her  back 
(Fig.  7,  a  and  6),  she  has  been  greatly  improved. 
X-Tays  of  this  spine  do  not  agree  with  the  external 
appearance  of  the  patient's  back,  as  they  show  no 
improvement.  Moreover,  the  patient  is  unable 
to  retain  outside  of  the  jacket  the  corrected  position 
in  the  plaster  jacket. 

I.  B.  (Fig.  8),  a  girl  13  years  old;  right  dorsal 
and  left  lumbar  curves  of  moderate  severity.  This 
patient  began  treatment  June  i,  IQ12,  and  had 
several  jackets  applied  between  this  date  and 
October  3,  iQia.  As  the  X-rays  show  (Fig.  8, 
a  and  b).  there  is  a  very  marked  improvement. 
This  was  the  only  piatient  of  those  not  overcorrected 
who,  during  ai  period  of  three  weeks,  in  which  her 
treatment  was  interrupted,  did  not  lose  any  of  the 
correction  she  had  been  given  in  the  jacket.  During 
this  time,  however,  she  exercised  enthusiastically. 

J.  M.  (Fig.  9),  a  boy  3  years  old;  severe  right 
dorsal  and  left  lumbar  curves;  child  rachitic.  This 
patient  is  under  treatment  since  April  4,  igiJ,  and 


shows   improvement   as   seen   in  X-rays    (Fig.    9, 

K.  E.  (Fig,  10),  a  girl  19  years  old;  severe  right 
dorsal  and  left  lumbar  curves  as  shown  in  Fig.  10,  a. 
This  patient  is  under  treatment  about  7  months. 
Pictures  taken  in  September  (Fig.  10,  6  and  c)  show 
marked  improvement.  X-rays  of  this  patient 
before  and  during  treatment  show  very  slight  im- 
provement and  do  not  agree  with  the  changes  in 
the  contour  of  the  back  shown  by  the  photos. 

P.  B.  (Fig.  11),  a  boy  7  years  old.  Right  dorsal 
and  left  lumbar  curves.  This  patient  was  treated 
from  March  19  to  June  27,  191 1,  and  showed  im- 
provement as  seen  in  his  X-rays  (Fig.  11,  a  and  6). 

S.  H.  (Fig.  12),  This  picture  is  a  girl  of  9  years 
of  age,  who  has  been  under  treatment  several  months 
and  is  greatly  improved.  Note  the  marked  in- 
curvation of  her  chest.  Incidentally  it  might 
be  mentioned  that  in  this  case  it  was  easy  to  correct 
the  rotation  of  the  ribs  and  vertebra?,  but  the  lateral 
deviation  of  the  spine  has  not  yet  been  reduced. 

J.  G.,  a  child  3  years  old;  rachitic;  severe  left 
dorsal  and  right  lumbar  curves.  The  deformity 
in  this  case  was  overcorrected  in  about  three  months. 
The  mother  then  took  the  child  home  and,  against 
my  advice,  removed  the  jacket.  When  this  patient 
was  brought  back  several  weeks  later  the  defor- 
mity had  completely  recurred. 

In  conclusion,  I  should  say  that  Abbott's 
method  of  treating  rotary  lateral  curvature 
of  the  spine  is  a  severe  one,  requiring  much 
patience  on  the  part  of  both  the  subject 
and  the  physician.  Many  cases  can  be  cor- 
rected, especially  the  milder  ones,  by  this 
method;  but  it  corrects  very  slowly  in  most 
instances,  and  hence  the  treatment  must  be  a 
prolonged  one. 

Of  the  31  cases  here  reported,  4  were  pri- 
vate patients,  5  from  Dr.  Nathan's  clinic  at 
Mount  Sinai  Hospital,  and  the  rest  from  Dr. 
Whitman's  clinic  at  the  Hospital  for  Ruptured 
and  Crippled.  For  the  privilege  of  using  their 
material,  I  desire  here  to  express  my  thanks  to. 
Dr.  Nathan,  and  especially  to  Dr.  Whitman 
for  his  liberal  advice  and  encouragement. 
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BENIGN   AND   MALIGNANT  OVARIAN   CYSTS  ^ 

A  Report  of  iooo  Specimens 

By  WILLIAM   CARPENTER  MacCARTY,  M.  D.,  and  WALTER  E.   SISTRUNK,  M.  D.,  Laboratory  of 

Surgical  Pathology,  Mayo  Clinic,  Rochester,  Minnesota 

AN   examination   of   the   literature   on  to    August    i,    191 2.     The    various    tumors 

the  subject  of  ovarian  tumors,  espe-  occurred  in  the  following  frequency: 

ciaUy  ovarian  cysts,  shows  that  over     ,.  H^„,orrhagic  cysts 214 

1,000   articles   have   been   pubushed     2.  Non-hamorrhagic  cysts 451 

since  1903.      In  the  light  of  our  present  general      3-    Papillary  and  carcinomatous  cysts 163 

knowledge  of  the  subject,  a  review  of  such  a  ^;  Par^ariln  cy^ts .' .'  .■'.:'.::■.::;.'.■.:'.■.:::■.:■.:::: :  M 

wealth  of  recorded  observations   would  be  

only  of  historical  interest.  ^'°^ 

Most  surgeons  and  physicians  have  a  good  The  duplicity  of  ovarian  cystadenomata  and 

working  knowledge  of  large  cystadenomata,  dermoids  can  only  be  approximately  deter- 

and    simple    cysts,   dermoids,   the   so-called  mined  from  surgical  material.     The  surgeon 

*' corpus  luteum  cysts"  (haemorrhagic  cysts),  often  leaves  a  small  ovary  without  knowledge 

and  parovarian  cysts.     These  comprise  the  of  its  exact  nature  or  through  conservatism, 

cysts  which  are  technically  most  easily  diag-  We  have  records  of  dermoids  occurring  in 

nosticated    and   removed.     The    differential  both  ovaries  14  times  (14+  per  cent)  in  98 

diagnosis  of  small  ovarian  cysts  is,  however,  cases,  and  carcinoma  occurring  7  times  (7  per 

very  difficult  but  from  a  technical  standpoint  cent)  in  97  cases. 

the  differential  diagnosis  of  these  has  been  of  For  special  examination  and  description, 

no  immediate  importance  to  the  surgeon.  a  report,  of  which  this  is  the  first  paper,  of  100 

Cysts  smaller  than  a  hen  ^s  egg  possess  specimens  were  taken  as  representative  of  the 
qualities  which  have  a  wide  and  very  different  1,000,  which  had  been  recorded.  These 
prognostic  significance.  The  main  object  of  represent  all  the  conditions  which  were  seen 
this  paper  is  to  call  attention  to  the  possibili-  in  this  material.  Each  specimen  was  photo- 
ties  which  may  arise  from  these  qualities  and  graphed  grossly,  either  in  its  fresh  condition 
to  present  a  synopsis  of  our  findings  in  a  study  or  in  a  fixed  condition.  Gross  sections  were 
of  a  large  number  of  ovarian  cysts.  made  through  the  whole  tumor  and  gross 

The  material  used  for  this  investigation  con-  photographs  were  made   of   these   sections, 

sisted  of  ovaries  which  had  been  removed  for  Blocks  were  then  taken,  embedded  in  celloidin, 

definite  pathologic  conditions,  and  apparently  cut,    and    stained    with    haemotoxylin    and 

normal  ovaries  which  had  been  removed  dur-  eosin. 

ing  the  course  of  complete  hysterectomies  for  With  our  present  knowledge  of  physiologic 

uterine   cardnomata.     Ovaries    removed   at  and  pathologic  processes  and  their   cogniz- 

autopsy  were  also  used  for  comparison.  able  signs  and  symptoms,  it  is  impossible  to 

For  the  last  six  years  one  of  us  (MacCarty)  express  diagnostic,  macroscopic,  microscopic, 

has  had  charge  of  this  surgical  laboratory,  in  and  prognostic  characteristics  in  a  diagnostic 

which,  during  this  time,  a  record  of  one  thou-  term.     For  this  reason  a  method  of  reporting 

sand  ovarian  specimens  has  been  made.    Dur-  ovarian  cysts  similar  to  that  used  in  reporting 

ing  this  period  both  classification  and  nomen-  our  goiter  specimens'  seems  most  applicable, 

clature  have  changed.  and  will  be  used  in  this  paper.     By  the  use 

The  material  which  was  examined  consisted  of  such  a  method  of  describing  specimens  of 

of  1,000  2  specimens,  from  February  3,  1905  goiters,  valuable  assistance  was  rendered  the 

>  This  number  does  not  represent  the  complete  material,  but  is  suffi-  cliuician,  and  he   haS   been  Stimulated  tO  COr- 
ciently  large  for  a  stu^jr  of  the  conditions  which  one  finds.    Solid  tu- 
mors were  not  considered  in  this  investigation.  '  N.  Y.  State  J.,  October.,  191 2. 

*  Read  before  the  Canadian  Medical  Association,  August,  zgia. 
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Fig.  I.   A  pedunculated  corpus  luteum, 

relate  clinical  signs  and  pathologic  findings 
more  accurately. 

The  principal  distinguishing  feature  in 
ovarian  cysts  is  the  Uning  epithelium.  This 
is  apparently  differentiated  or  specialized  and 
is  most  important. 

Three  different  linings  are  seen,  viz. : 
round  or  oval  many-layered  epithelium  (Fig. 
21,  a  and  b),  columnar  epithelium,  high  or 
low  (Fig.  21,  d),  and  lutein  cells  (Fig.  2). 
These  three  types  of  cells  have  apparently 
three  different  functions.  Whether  or  not 
the  columnar  epithelium  and  the  many -layered 
epithelium  may  develop  from  each  other  is  un- 
known. The  only  indication  that  this  may  be 
possible  is  the  presence  of  both  types  in  the  same 
cyst  (Fig.  10).  Upon  these  fundamentals  all 
neoplastic  cysts  of  the  ovary  may  be  classified 
and  described. 

SIUPLE  CYSTS 

The  simplest  cyst  (Figs.  3  and  4),  which  one 

finds  possesses  a  wall,  the  inner  surface  of 


of  a 

which  is  smooth  and  is  composed  of  from  two 
to  six  layers  of  small  oval  or  round  epithelial 
cells  (Fig.  5).  The  content  of  such  a  cyst  is 
a  clear  ffuid. 

When  a  Graafian  follicle  ceases  to  be  a 
follicle  and  becomes  a  simple  cyst  of  this  de- 
scription is  not  iuiown.  That  such  cysts 
originate  from  Graafian  follicles  is  to  be 
strongly  suspected,  because  they  have  a  simi- 
lar lining  and  contain  apparently  the  same 


Fig.  3.   Multiple  simple  i 


Fig.  4.   Large  and  small  simple  < 
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Fij;.  5.    Photomicrograph  of  the  wall  of  a  simple  < 


n  cysts  with  hemorrhagic  walls. 


clear  fluid.  Such  a  cyst  may  attain  the  size 
of  a  human  head.  Their  simplicity  of  struc- 
ture and  contents  may  allow  the  utilization  of 
the  term  "simple  cyst,"  in  contradistinction 
to  the  apparently  more  highly  differentiated 
cyst  which  is  lined  by  columnar  epithelium 
(Fig.  21.  c),  and  which  secretes  a  complex, 
highly  albuminous  fluid. 

The  secondary  descriptive  features  of  sim- 
ple cysts  consist  in  their  being  unilocular  or 
multilocular,  and  whether  or  not  htemorrhage 
has  occurred  into  the  wall  or  into  the  interior 
(Figs.  6,  7,  12,  and  13).  They  may  be  briefly 
described  in  pathologic  reports  as  follows: 


r  unilocular  1 


unilocular  1     fin[rac>-stic  hemorrhagic 


Simple-!  or  |.    ■; 

I,  multilocular  J      [e. 


tracystic  hiemorrhagicj 


n  cysts  with  hsmorrhagic  walls- 


showing      "pseudo- 
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Fig.  : 


.    Photomicrographs  of  the  lining  epithelium  of  one  small  cyst. 


CYSTADENOMATA 
This  group  contains  all  of  those  cysts  which 
are  lined  by  columnar  (Figs.  8,  9,  10,  11,  15, 
16.  17,  18,  19,  and  20)  or  cuboidal  epithelium 
and  which  contain  a  highly  albuminous, 
pseudomucinous  or  gelatinous  material. 
Cysts  with  these  characteristics  may  be  de- 
scribed as  simple  cystadenomata.  They  may 
be  single  or  multiple.  They  may  present 
hiemorrhage  into  the  cavity  of  the  cyst  (Fig. 
11),  or  into  the  wall.  The  epithehal  lining 
may  be  hyperplastic  and  thrown  into  folds  or 
papillomata  (Figs.  15,  16,  17,  and  19),  which 
have  connective  tissue  pedicles  and  are  cov- 
ered with  epithelium,  which  is  continuous  with 
that  which  lines  the  cyst.  Such  papillomatous 
neoplasms  may  be  intracystic  (Figs.  15,  16, 
and  17)  or  extracystic  (Fig.  18).  The  extra- 
cystic  papillomata  are  the  result  of  destruc- 


.    Small  hemorrhagic  1 


tion  of  the  wall  of  the  cyst  and  growth  into 
the  abdominal  cavity  (Fig.  18).  The  epithe- 
lium of  ovarian  cyst  adenomata,  Uke  that  of 
the  breast,  does  not  always  produce  intracys- 
tic papillomata.  On  the  contrary  it  may  grow 
into  the  underlying  tissue  and  present  itself 
as  a  true  adenocarcinoma,  thus  forming  a  solid 
mass  in  the  walls  of  cysts  (Fig.  20).  The 
essential  characteristics  may  be  presented  in 
the  following  descriptive  terms: 

1  intracystic  or 
exlracyslic 
papillomatous 
or  care" 


HEMORRHAGIC  CYSTS 

The  line  of  demarcation  between  a  normal 
corpus  luteum  (Figs,  i  and  2)  and  a  so-called 
corpus  luteum  cyst  is  just  as  indefinite  as  that 
between  a  Graafian  follicle  and  a  simple  cyst. 
In  practice  both  the  surgeon  and  the  pathol- 
ogist are  prone  to  call  any  hiemorrhagic  cyst 
smaller  than  the  fist,  or  perhaps  a  child's 
head,  a  corpus  luteum  cyst.  The  limits  of 
size  of  a  corpus  luteum  are  unknown. 

In  view  of  the  fact  that  our  knowledge  on 
the  subject  is  indefinite,  it  seems  to  the  writers 
that  such  a  definite  term  as  "corpus  luteum 
cyst"  is  not  a  legitimate  one.  It  allows  the 
surgeon  to  unconsciously  confuse  those  who 
accept  his  operative  reports.  The  diagnosis 
is  one  for  the  microscope,  and  should  only 
be  made  after  lutein  cells  have  been  demon- 
strated in  the  border. 
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Hfemorrhagic  cysts  of  the  ovary  have 
different  characteristics.  They  may  be 
haemorrhagic  simple  cysts  (Figs.  6  and  7), 
hremorrhagic  cystadenomata  (Fig.  11),  or 
large  corpora  lutea  (Fig.  13).  The  differentia- 
tion between  these  grossly  has  been  impossible 
in  the  writers '  experience. 

The  clinical  significance  of  all  ovarian  cysts, 
i.  e.,  the  simple  cysts,  the  simple  papillary  and 
cardnoraatous  cystadenomata,  and  the  hfem- 
orrhagic  cysts,  depends  upon  the  life  history  of 
their  lining  epithelium.  Ordinarily  the  Gra- 
afian follicle  should  run  its  natural  course, 


discharge  its  ovum,  and  recede  with  the  for- 
mation of  a  corpus  luteum.  In  case  the  Gra- 
afian follicle  continues  to  develop  instead  of 
rupturing  and  forming  a  corpus  luteum,  a  so- 
called  simple  cyst  occurs  with  the  character- 
istics described  above. 

Experience  demonstrates  that  malignant 
ovarian  cysts  do  not  possess  epithelium  of  the 
type  which  one  finds  to  be  the  dominating 
type  in  simple  cysts.  Their  morphologic  sign 
of  malignancy  is  the  irregular  hyperplasia  of 
the  columnar  epithelium  of  the  cystadenoma- 
ta.    In  the  writers'  experience,  all  carcinoma- 


Fig.  15.   Intracystic  papillary  o^ 
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Fig. 

7- 

Fig.  18. 

Fig. 

fi: 

i6.   InLracystic  papillary  o 

17.  The  inner  surface  of  a 

18.  E^iracystic  papillary 

t'arian  cystadenoma. 
intracyslic  papillary  ova 
varian  cystadenoma. 

tous  and  papillomatous  cysts  have  apparently 
originated  from  cystadenomata. 

The  question  of  the  origin  of  the  cyst- 
adenomata  has  been  answered  in  literature  by 
hypotheses  rather  than  proof.  Pfliiger's  tu- 
bules, Wolffian  tubules  or  rests,  and  Graafian 
follicles  have  all  been  held  theoretically 
responsible.  In  the  experience  of  the  writers, 
there  is  only  one  fact  which  points  toward,  at 
least,  one  source  of  the  cystadenomata. 

Cystadenomata  in  the  ovary  bear  a  certain 
resemblance  to  cystadenomata  in  the  breast. 
This  is  especially  true  in  the  light  of  hyper- 
plasia of  the  lining  epithelium.    In  the  case 


of  the  normal  hyperplastic  mammary  epithe- 
lium one  finds  two  distinct  layers,  the  inner 
layer  of  which  is  absent  in  cystadenomata  and 
carcinomata. '  In  ovarian  cystadenomata  and 
carcinomata  the  same  phenomenon  is  true. 
During  extensive  hyperplasia  the  inner  row 
disappears.  The  evidence,  which  points  to  the 
occurrence  of  the  same  process  in  the  ovary 
may  be  seen  in  the  accompanying  photo- 
graphs {Figs,  21  and  22).  The  first  picture 
(Fig.  21,  a)  presents  the  lining  wall  of  a 
Graafian  follicle,  the  second  (Fig.  21.  b)  that 
of  simple  cysts.  In  the  second  (Fig.  21.  b) 
the  epithelium  is  similar  to  that  of  the  Graaf- 
ian follicle.  In  the  third  (Fig.  21,  c)  two 
types  of  epithelium  are  readily  visible.  The 
inner  row  (the  row  next  to  the  lumen)  con- 

I  MicCany  Tr.  Soulb.  Surg.  &  GynH.  A^..  igrs.    Old  daminion 
M.  J,  April,  wii. 
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Diagram  I  —  (a)    "Normal"    ovary   containing  Diagram    II — (a)    Ovarian    cyst  adenoma;    (6) 

Graa6an   follicles  and   corpora  lutea;    <6)    corpus  exttacystic  hsmorrhagie  cystadenoma;    (c)  intra- 

luteum;  (<r)  simple  ovarian  cysts;  (rf)  simple  ova-  cystic  hjcmorrhagic  cystadenoma;    (J)  intracystic 

rian  cysts.  hshmorrhagic  simple  cysts. 
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Dia^am  III  —  (a)  lutracystic  hemorrhagic  simple  cysts;  (.b)  extracystic  hemorrhagic  cysts  (type 
unknown) ;  (c)  iatracystic  hsemorrhagic  cysts  (tarry  cysts  — origin  unknown) ;  (d)  large  cyst  with  fibrinous 
contents  (type  of  cyst  unknown). 


sists  of  many  layers  of  rotind  or  oval  cells, 
which  rest  upon  the  outer  columnar  row. 
The  fourth  picture  (Fig.  21,  d)  presents  a 
cyst  wall  lined  by  columnar  epithelium. 

This  series  of  specimens  is  very  striking, 
in  view  of  the  behavior  of  the  mammary 
epithelium.  It  is  especially  interesting  when 
associated  with  another  case  in  this  series 
(Fig.  10),  which  shows  the  lining  of  a  single 
cyst,  which  presents  three  distinct  features, 
i.  e.,  the  many-layered  epitheliiun  of  the 
Graa£an  follicle  and  simple  cyst,  the  colum- 
nar epithelium  of  the  cystadenoma,  and  the 
papilloma  of  the  intracystic  papillary  cyst- 
adenoma. 


These  facts  suggest  a  process  the  stages  of 
which  have  been  termed  entities.  All  un- 
ruptured follicles,  most  probably,  do  not  pass 
through  all  stages.  Just  as  all  cysts  of  the 
breast  do  not  become  cystadenomata.  These 
obser\'ations  do  not  interfere  with  the  possi- 
bility of  origin  of  cystadenomata  from 
Pfluger's  tubules.  Wolffian  tubules,  or  Wolffian 
rests. 

In  view  of  these  facts,  certain  clinical  and 
operative  questions  arise. 

1.  When  operative  procedure  consists  of 
artificial  rupture  of  a  cyst  without  removal, 
what  are  the  chances  of  rupturing  a  cysta- 
denoma?   This  question  may  be  answered  by 


so 
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Diagram  IV  —  (a)  Ovarian  abscess;    (6)  intra-  and  extracystic  papillary  ovarian  cystadenoma;    (c) 
bilateral  extracystic  papillary  ovarian  cystadenoma. 


saying  that  small  ovarian  cystadenomata  oc- 
cur in  a  hemorrhagic  or  non-hsemorrhagic 
state  (Figs.  8,  9,  11),  and  that  their  differ- 
entiation from  simple  hemorrhagic  or  non- 
haemorrhagic  cysts  is  determinable  only  by 
the  microscope. 

2.  Would  the  artificial  rupture  of  a 
small  ovarian  cystadenoma  prevent  fur- 
ther development?  This  is  important,  but 
is  unanswerable  at  present.  Experience 
teaches    that    large    cystadenomata,    how- 


ever,   certainly    continue    to    develop    after 
rupture. 

3.  In  young  individuals  with  cystic  ovaries 
which  the  surgeon  ordinarily  removes  or 
pimctures,  would  it  not  be  more  conservative 
to  determine  the  exact  microscopic  nature  of 
a  portion  of  the  cyst  wall  during  operation? 
By  so  doing  a  simple  cyst  may  be  ruptured 
without  destruction  of  an  ovary  and  cystade- 
nomata will  not  be  left  in  an  attempt  to 
conserve  ovarian  tissue. 
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REVIEW  OF   THE  LITERATURE   AND  CASE  REPORTS  OF  RUPTURED 

UTERUS 

By  C.  H.  DAVIS,  M.  D.,  Chicago 

Resident  in  Obctetzici  and  Gynecology,  Presbyterian  Hosnital 


FOUR  complete  ruptures  of  the  preg- 
nant uterus  have  been  treated  at  the 
Presbyterian  Hospital  during  the  past 
twelve  years.  Through  the  courtesy 
of  Dr.  Webster,  I  am  reporting  three  cases 
which  I  saw  in  the  operating  room,  together 
with  a  fourth  which  was  reported  in  1901. 
As  a  basis  for  this  report,  I  have  reviewed  most 
of  the  literature  since  1846,  and  have  gathered 
some  rather  interesting  statistics  regarding 
this  most  appalling  complication.  Most  cases 
of  rupture  are  probably  incomplete  at  first, 
but  not  recognized  until  after  the  rupture  of 
the  peritoneum.  The  statistics  of  complete 
and  incomplete  rupture  must  be  considered 
together  if  we  would  make  a  fair  comparison. 

FREQUENCY  OF  RUPTURE 

The  frequency  of  uterine  rupture  varies  in 
different  parts  of  the  country,  being  most 
common  where  the  percentage  of  pelvic  de- 
formities is  highest.  In  the  Moscow  Mater- 
nity there  were  124  ruptures  in  118,581  cases 
confined.  Of  these,  the  rupture  was  known  to 
be  complete  in  58  cases  and  incomplete  in  43. 
In  23  cases  the  extent  of  the  rupture  was  not 
determined.  At  the  New  York  Lying-in 
Hospital  there  were  75  ruptures  in  a  series  of 
60,000  cases.  Of  these,  46  were  complete  and 
39  incomplete.  It  is  impossible  to  secure 
accurate  statistics  regarding  the  frequency  of 
this  complication,  as  in  hospital  practice  we 
see  the  complicated  cases  of  a  large  number  of 
physicians  and  midwives  without  having  any 
record  of  their  normal  confinements.  On  the 
other  hand,  many  cases  undoubtedly  occur 
which  are  not  diagnosed,  the  death  being 
assigned  to  other  causes.  At  the  Moscow 
Maternity  there  was  one  rupture  in  956  con- 
finements, and  at  the  New  York  Lying-in 
Hospital  one  rupture  in  800  confinements. 
At  tiie  Royal  Maternity  Charity  of  London, 
from  1827  to  1856,  Ramsbotham  found 
records  of  only  8  complete  ruptures  in  a  total 
of  48,996   cases   confined,   or  one  in   6,124 


cases.  A  few  statistics  given  by  others  are 
as  follows:  Koblanck  found  i  in  462  labors; 
Winckel,  i  in  666  labors;  Brandl,  i  in  1,200 
labors;  Jolly,  i  in  3,403  labors;  Harris,  i  in 
4,000  labors;  and  Lahmann,  i  in  2,333  labors. 
The  highest  record  we  have  foimd  is  from  the 
Maternity  of  Bucarest,  where  there  were  77 
ruptures  in  a  series  of  23,016  cases,  or  one 
rupture  in  every  400  cases.  In  these  statistics 
the  high  frequency  refers  to  both  types  of 
rupture,  whereas  the  low  reports  refer  only  to 
complete  ruptures.  It  is  also  worthy  of  note 
that  the  low  records  are  from  the  earlier 
papers,  written  at  a  time  when  comparatively 
few  cases  were  referred  to  the  hospital. 

ETIOLOGY 

There  are  certain  conditions  which  may  be 
considered  as  predisposmg  to  rupture.  It  is 
more  common  in  multiparae.  Brandl  states 
that  the  proportion  is  8  to  i.  Trask  reports 
31  primiparae  in  417  cases;  Jolly,  37  in  455 
cases;  Merz,  14  in  230  cases;  Petr6n,  4  in  54 
Swedish  cases;  and  Cristeanu,  4  in  77  cases 
at  the  Maternity  of  Bucarest. 

We  may  briefly  classify  the  predisposing 
causes  as  follows: 
I.    Uterine: 

(a)  Retraction  ring. 

(b)  Prolonged  or  dry  labors. 

(c)  Cicatrices  following  Caesarean  section, 

previous  rupture,  or  traiuna. 

(d)  Placenta  praevia. 

{e)   Degenerative  changes  in  the  muscula- 
ture. 
'')    Hydramnion. 

[)  High  amputation  of  the  cervix. 
(A)  Fixation  operations, 
(i)    Congenital  hypoplasia  of  the  uterus. 
(j)   Tumors  of  the  uterus. 
{k)  Anomalies   as   "uterus  duplex"   and 

"uterus  unicornis." 
(/)    Anteflexion  of  the  uterus,  with  diastasis, 
(w)  Congenital  and  acquired  stenosis  of 
the  cervix. 


s 
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(«)  Hydatif orm  degeneration  and  thinning 
of  the  wall. 

2.  Postal: 

(a)  Deformity  of  parts,  as  hydrocephalus 

or  monstrosity. 

(b)  Malpositions  and  malpresentations,  as 

transverse,  face,  or  brow. 

(c)  Large  foetus  or  twin  pregnancy. 

(d)  More  frequent  with  male  than  female 

children. 

3.  Pelvic: 

(a)  Contracted  or  deformed  pelves. 
(6)   Obstruction  of  the  pelvic  canal  by  new 
growths  or  prolapsed  organs. 

4.  Vaginal: 

(a)  Stenosis,  accidental  or  congenital. 
(6)  Licomplete  septum  and  bands. 
(c)   Exceptionally  tetanic  contraction   of 
the  levator  ani  muscles. 

5.  Intra-uterine  manipulations: 

(a)  Manual  or  instrumental  dilatation  of 
the  cervix. 

(6)  Instrumental  deliveries — all  types. 

{c)  Version. 

{d)  Manual  removal  of  placenta. 
Spontaneous  rupture  is  less  common  than 
the  traumatic.  Trask  considered  that  it  was 
spontaneous  in  at  least  67  cases  in  his  series 
of  417;  Lobenstine  reports  20  in  his  series  of 
46  cases.  Spontaneous  rupture  is  usually  due 
to  a  diseased  condition  of  the  uterine  wall  or 
an  extreme  retraction  of  the  upper  uterine 
segment  with  corresponding  thinning  of  the 
lower.  Ivanoff  made  a  histological  examina- 
tion of  the  uterus  in  19  cases,  studying  the 
muscular,  elastic,  and  connective  tissue.  He 
was  imable  to  explain  the  rupture  on  the  basis 
of  the  histology,  although  he  found  consider- 
able variations  in  the  percentage  of  elastic  and 
connective  tissue.  Bauereisen  has  observed 
telangiectic  changes  in  the  lower  uterine  seg- 
ment, and  believes  that  careful  histological 
studies  will  show  this  a  more  frequent  condi- 
tion than  inflammation,  sclerosis,  and  fatty 
changes.  He  also  noted  the  scarcity  of  elastic 
and  connective  tissue  in  the  vicinity  of  the 
rupture. 

TRAUMATIC   RUPTURE 

The  uterus  is  particularly  liable  to  injury 
during  pregnancy,  owing  to  its  size,  position, 
and  distended  condition.    It  is  subject  to  all 


sorts  of  contusions  and  pressures,  but  there  is 
usually  little  or  no  injury,  owing  to  the  greater 
elasticity,  mobility,  and  the  amniotic  fluid 
which  equalizes  the  pressure.  Rupture  has 
occurred  from  all  sorts  of  trauma  —  a  fall,  a 
kick,  goring  by  a  bull,  and  muscular  exertion. 
Under  muscular  exertion  we  must  consider  all 
conditions  which  may  cause  a  sudden  contrac- 
tion of  the  abdominal  muscles,  violently 
forcing  the  uterus  against  the  vertebral 
column,  as  sneezing,  coughing,  vomiting,  or 
the  lifting  of  heavy  objects.  Such  ruptures 
may  occur  with  an  overdistended  or  diseased 
uterine  wall.  Overdistention  may  result  from 
hydramnion,  twin  pregnancy,  or  an  unusually 
large  foetus.  A  diseased  wall  may  result  from 
carcinoma  or  other  new  growths,  weakened 
Caesarean  section  scars,  a  former  rupture,  or 
degenerative  changes  in  the  uterine  muscle. 
The  use  of  ergot  in  delayed  labors  has  caused 
a  number  of  ruptiu:es. 

Ergot  was  given  previous  to  the  rupture  in 
16  cases  collected  by  Trask,  and  was,  he 
thinks,  responsible  in  at  least  5  cases.  Rup- 
ture, however,  usually  results  from  ill-advised 
or  faulty  manipulations.  Any  instrument 
used  in  delivering  the  child  must  be  used 
advisedly  and  with  great  care.  Undoubtedly 
unskillful  use  of  instnunents,  manual  proce- 
dures, and  failure  to  recognize  the  dystocia 
are  responsible  for  most  ruptiures.  The  dan- 
ger of  uterine  rupture  is  in  inverse  ratio  to  the 
skill  of  the  accoucheur. 

Contracted  or  deformed  pelvis  were  found 
in  the  following  porportions: 

Trask,  at  least 74  cases  in  417,  or  17 .  74% 

Ames,  at  least 15  cases  in  100,  or  15      % 

Brandl,  at  least 19  cases  in    32,  or  60      % 

Merz,  at  least 70  cases  in  230,  or  30 .  43  % 

Von  Winkel,  at  least  11  cases  in    17,  or  64.7  % 

Fritsch,  at  least 388  cases  in  500,  or  77.6  % 

Lobenstine,  at  least.   21  cases  in    46,  or  44.65% 

Hydrocephalus  was  found  by  the  various 
writers  in  tiie  following  proportions: 

Trask,  at  least  12  cases  in  417,  or  2 . 87% 

Ames,  at  least 6  cases  in  100,  or  6       % 

Brand],  at  least 3  cases  in    32,  or  9.37% 

Merz,  at  least 18  cases  in  230,  or  7 .82% 

IvanofiF,  at  least 4  cases  in  124,  or  3. 22% 

Loben.stine,  at  least. . .   i  case   in    78,  or  1.28% 
Cristeanu,  at  least ....  4  cases  in    77,  or  5 .  19% 

Ames  quotes  Keith  as  finding  16  cases  of 
rupture  in  a  series  of  74  cases  of  hydrocephalus 
collected  from  the  literature. 
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SITE  OF  RUPTURE 

In  Trask's  series,  17  cases  occurring  during 
pregnancy  involved  the  body  and  fundus, 
and  8  the  cervix.  Of  the  ruptures  occurring 
during  labor,  no  involved  the  cervix,  17  the 
fundus,  and  71  the  body  of  the  uterus.  Rad- 
ford, dted  by  Ames,  in  examining  19  cases 
foimd  the  location  of  the  rupture  to  be 
longitudinal  in  11,  transverse  in  3,  oblique  in 
3,  and  circular  in  2.  Ames  states  that  in  his 
series  it  was  posterior  in  24,  anterior  in  15,  on 
the  right  side  in  13,  and  on  the  lef  tin  9.  Loben- 
stine,  in  26  vertical  tears,  foimd  18  on  the  left 
side,  6  on  the  right,  and  2  mesial.  Sauvage, 
dted  by  Lobenstine,  in  a  series  of  36  complete 
ruptures  found  longitudinal  tears  21  times  and 
transverse  15  times.  Franz  reports  10  cases, 
with  6  transverse  tears  of  the  anterior  wall 
and  one  of  the  posterior,  2  longitudinal 
lacerations  of  the  cervix  involving  the  body, 
and  one  transverse,  of  the  vault  of  the  vagina. 
Hinterstoisser  states  that  rupture  from  in- 
direct trauma  is  more  frequent  than  from 
direct,  and  that  in  these  cases  the  uterus  rup- 
tures lengthwise  in  the  anterior  wall  of  the 
fundus.  Two  varieties  of  incomplete  rupture 
are  described:  rupture  of  the  lateral  wall  into 
the  folds  of  the  broad  ligament  but  not  involv- 
ing the  peritoneum,  and  the  so-called  perito- 
neal fissures  of  Sanger,  which  may  occur  in 
dther  the  anterior  or  posterior  walls. 

We  find  that  during  pregnancy  the  rupture 
involved  the  body  or  fimdus  in  68  per  cent 
and  the  cervix  in  32  per  cent  of  the  cases 
collected  by  Trask.  Of  the  cases  occurring 
during  labor  55.5  per  cent  involved  the 
cervix,  8.5  per  cent  the  fundus,  and  36  per 
cent  the  body  of  the  uterus.  If  we  omit  the 
vaginal  vault  case  of  Franz  and  indude  our 
4  cases,  of  which  3  were  on  the  left  side 
through  the  cervix  and  one  involved  the  body 
and  fundus,  we  have  379  cases  in  which  the 
site  is  mentioned.  Of  these,  53.8  per  cent 
involved  the  cervix  and  46.2  per  cent  the  body 
and  fundus. 

PREGNANCY  AFTER  RUPTURE 

There  are  many  cases  on  record  where  the 
woman  became  pregnant  after  rupture.  Trask 
includes  9  cases,  3  of  which  had  second  rup- 
ture.   Two  of  these  women  died;  the  third 


was  saved  by  second  laparotomy.  Five 
women  had  one  or  more  normal  labors,  and 
in  one  case  the  result  was  not  given.  Wenzel 
reported  a  case  where  the  woman  had  two 
miscarriages,  at  the  seventh  and  sixth  months, 
later  carrying  a  child  to  term  but  dying  from 
a  spontaneous  rupture  through  the  old  scar 
area.  He  also  dted  a  case  of  D.  W.  Moore 
in  which  the  woman  had  a  rupture  through  the 
old  dcatrix  in  a  subsequent  pregnancy  and 
recovered.  McLean  delivered  his  case  with- 
out acddents,  one  and  a  half  years  after  the 
rupture.  Wood  reported  a  case  in  which  the 
rupture  was  discovered  17  days  after  delivery. 
The  gut  was  returned  to  the  abdomen,  the 
rupture  repaired,  and  subsequently  the 
woman  became  pregnant.  Kriwski  had  a 
rupture  in  the  sixth  and  the  seventh  preg- 
nandes  without  obvious  cause.  Mikhine 
dtes  Battlehner  as  having  three  consecutive 
ruptures  in  one  woman,  and  Rose  had  four 
ruptures  in  one  patient.  In  reviewing  the 
literature  he  found  13  cases  of  second  rup- 
ture, and  states  that  at  least  six  of  the 
women  died.  W.  Stroganofif  has  followed 
two  cases  in  which  a  complete  uterine  lacer- 
ation was  sutured.  Both  women  became  preg- 
nant and  were  delivered  without  acddent. 
He  advises  that  these  cases  be  kept  under 
very  close  observation  during  the  last  two  or 
three  months  of  pregnancy,  and  advocates 
delivery  by  version  owing  to  the  weakened 
uterine  wall.  The  site  of  the  former  rupture 
should  be  palpated  after  delivery.  We 
believe  that  Caeserean  section  or  the  use  of 
forceps  is  safer  than  version  in  these  cases. 
Version,  however,  is  rarely  given  as  the  cause 
of  rupture,  only  two  cases  being  recorded  in 
Trask's  series  of  417. 

RUPTURE  AFTER  CESAREAN  SECTION 

Rupture  of  the  uterus  following  Caesarean 
section  was  very  common  before  the  advent 
of  modem  surgery.  Brodhead  dtes  the  fact 
that  '*Kurkenberg  in  1886  stated  that,  after 
the  old  operation,  50  per  cent  of  all  cases 
resulted  in  rupture  of  the  uterus  in  sub- 
sequent pregnandes;"  while  on  the  other 
hand  Olshausen  stated  that  they  had  only 
one  scar  rupture  after  at  least  120  Caesarean 
sections  performed  according  to  the  modem 
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methods.  In  the  old  days  sepsis  nearly  al- 
ways followed  the  operation,  and  the  muscular 
tissue  about  the  scar  became  more  or  less 
degenerated.  Harrar,  after  reviewing  the 
records  of  multiple  section  at  the  New  York 
Lying-in  Hospital,  says :  '*  Out  of  50  instances 
of  the  multiple  operation  the  old  scar  was 
either  not  found  at  all,  or  when  noted  was 
solid  in  42;  four  times  it  was  attenuated  in 
form;  twice  there  was  partial  rupture  at  the 
location  of  the  old  scar,  and  twice  complete 
rupture  of  the  uterus/'  He  made  a  micro- 
scopical examination  of  the  tissue  in  three 
cases,  and  found  that  the  rupture  took  place 
through  apparently  healthy  muscular  tissue 
but  located  between  two  old  section  scars. 
Couvelare  states  that  the  rupture  occurs 
through  an  area  of  degenerated  muscle  along 
the  edge  of  the  scar.  He  considers  that 
ruptures  following  section  are  due  to  anatom- 
ical condition  of  the  scar,  overdistention  of 
the  uterus,  or  the  insertion  of  the  placenta  in 
the  region  of  the  cicatrix.  The  placenta  was 
implanted  upon  the  scar  area  in  5  or  6  cases 
in  which  the  location  is  stated. 

The  probability  of  rupture  following  Caesa- 
rean  section  is  not  great,  and  should  not  in 
the  majority  of  cases  be  used  as  an  argument 
in  favor  of  sterilizing  the  women  or  perform- 
ing the  Porro  operation.  Section  cases 
should  be  carefully  watched  during  the  latter 
months  of  subsequent  pregnancies,  and  in  the 
cases  where  there  is  some  pelvic  deformity, 
overdistention  of  the  uterus,  or  a  question  of 
the  integrity  of  the  old  scar  area,  Caesarean 
section  should  be  performed  several  days 
before  the  expected  onset  of  labor.  The  work 
of  Harrar  and  others  would  indicate  that  it 
is  best  to  remove  the  old  scar.  Should  a 
patient  go  into  labor  on  whom  a  Csesarean 
section  was  performed,  but  in  whom  there  are 
now  no  indications  other  than  the  history  of 
a  section,  she  should  never  be  allowed  the 
strain  of  the  second  stage.  The  delivery 
should  be  by  forceps  or  version  if  Caesarean 
section  is  not  p)erformed. 

UNUSUAL  CASES 

Jewett  reported  a  case  where  one  of  twins 
was  bom  spontaneously,  while  rupture  oc- 
curred before  delivery  of  the  other.      Recov- 


ery followed  hysterectomy.  West  and  Wat- 
son have  each  reported  a  case  of  rupture  in  a 
bicomuate  uterus.  Albers-Schonberg  re- 
ported a  case  where  a  kidney  prolapsed  into 
the  pelvis  caused  the  ruptiure.  Larinsky 
reported  a  case  where  an  ovarian  cyst  was 
responsible.  Hypes  had  a  case  where  the 
rupture  was  due  to  violent  vomiting.  Freund 
reported  a  case  where  rupture  was  due  to 
hydramnion,  occurring  just  after  rupture  of 
the  membranes.  Trask  found  a  case  where  a 
fit  of  anger  and  the  exertion  accompanying 
it  was  responsible.  Several  cases  are  on 
record  in  which  the  uterus  was  ruptured  by 
the  horn  of  a  bull.  Coe  reported  3  cases  where 
the  child  is  said  to  have  weighed  over  14 
pounds. 

FCETAL  MORTALITY 

At  the  Moscow  Maternity  the  foetal 
mortality  in  the  entire  series  of  incomplete 
and  complete  ruptures  reached  87  per  cent. 
In  Lobenstine's  series  the  foetal  mortality 
was  83  per  cent  in  46  complete  ruptures  and 
52  per  cent  in  29  incomplete  ruptures.  In 
reviewing  the  literature  we  find  that  when  the 
child  was  saved  the  rupture  was  either  small 
or  occurred  during  delivery  of  the  child  or 
placenta. 

SYMPTOMS  AND  PHYSICAL   SIGNS 

There  is  a  great  variation  in  the  symptoms 
of  rupture.  When  it  occurs  during  pregnancy, 
spontaneously  or  from  extemaJ  trauma,  there 
is  usually  sudden  and  severe  abdominal  pain 
following  some  exertion  or  injury.  But  it 
may  occur  with  the  woman  asleep  in  bed. 
The  severe  pain  is  usually  followed  by  marked 
S3nnptoms  of  collapse.  When  rupture  occurs 
during  labor,  the  patient  may  cry  out  in 
terror,  during  a  pain,  that  something  has 
given  away  or  broken.  This  may  be  accom- 
panied by  a  tearing  or  snapping  sound.  She 
usually  has  exceedmgly  sharp,  agonizing  pain 
in  the  region  of  the  rupture.  The  pain  may 
be  colicky,  burning,  lancinating,  or  cramp- 
like. Uterine  contractions  soon  cease;  a 
niunbness  or  dull  ache  persists;  the  patient 
becomes  pale  and  shows  marked  signs  of 
shock.  She  has  an  anxious  look,  rapid,  feeble 
and  often  irregular  pulse,  increased  respira- 
tion, and  clammy  skin.    The  temperature  will 
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usually  rise.  The  movements  of  the  foetus 
are  often  \dolent  just  before  its  death.  The 
heart  tones  disappear,  and  the  child  can  often 
be  palpated  free  in  the  abdominal  cavity  while 
the  uterus  is  firmly  contracted  at  one  side  or 
in  front.  External  bleeding  may  or  may  not 
take  place.  Death  of  the  woman  may  occur 
in  a  short  time,  but  she  may  hve  a  number  of 
hours  or  days. 

The  abdomen  is  tender  and  often  distended. 
It  may  be  round,  due  to  the  presence  of 
amniotic  fluid  and  blood,  or  irregular  in  con- 
tour, owing  to  the  separate  masses  of  uterus 
and  foetus  in  cases  where  little  fluid  is  present 
and  the  child  has  escaped  into  the  abdominal 
cavity.  Pain  may  render  palpation  very 
difficult.  Fluid  blood  can  rarely  be  detected 
by  palpation  or  percussion. 

A  vaginal  examination  will  show  that  the 
presenting  part  has  receded  or  disappeared; 
the  cervix  is  drawn  up  and  only  sUghtly 
dilated.  The  uterine  cavity  may  be  found 
empty  or  filled  with  intestines.  The  site  of 
the  rupture  can  be  palpated.  Catheterizing 
will  usually  give  sufficient  evidence  to  deter- 
mine the  presence  or  absence  of  a  ruptured 
bladder. 

There  are  cases  on  record  where  the 
symptoms  of  rupture  were  so  slight  a&  to  be 
overlooked,  the  condition  being  discovered 
acddently  while  operating  for  Caesarean 
section.  The  sjntnptoms  are  usually  less 
marked  in  incomplete  cases,  hsemorrhage 
frequently  being  the  most  severe  symptom. 
Many  cases  are  imdoubtedly  never  diagnosed. 

PROGNOSIS 

The  prognosis  of  uterine  rupture  depends 
on  whether  it  is  complete  or  incomplete,  its 
location,  whether  treated  in  a  hospital  with 
every  facility  or  in  the  tenement,  whether  in 
the  hands  of  a  capable  surgeon  or  a  midwife, 
and  on  the  nature  of  the  treatment.  It  is  very 
serious  for  both  mother  and  child.  The 
prognosis  is  less  favorable  with  complete  than 
with  incomplete  ruptures.  The  lateral  tears 
are  most  serious,  as  they  often  involve  the 
uterine  artery.  If  a  rupture  occurs  in  a  hos- 
pital, an  early  laparotomy  should  give  a  fair 
chance  of  recovery;  but  when  it  occurs  out- 
side, and  the  patient  must  be  moved  to  a 


hospital  or  treated  under  unfavorable  cir- 
cumstances, most  cases  are  fatal  if  the  rupture 
is  complete.  Laparotomies  give  the  best 
chances  of  recovery  in  all  classes  of  cases. 
Tamponade  and  binding  should  be  employed 
only  as  temporary  measures  or  where  an 
operation  is  impossible. 

Attention  has  been  called  by  several  writers 
to  the  danger  of  moving  a  patient  in  whom 
there  is  a  threatened  rupture  or  in  whom  the 
rupture  has  occurred.  De  Lee  reports  one 
case  where  the  rupture  is  supposed  to  have 
occurred  on  the  way  to  the  hospital.  This 
may  have  been  the  case  in  two  of  our  patients, 
but  we  have  not  sufficient  evidence  to  make  a 
definite  statement  in  this  regard. 

DIAGNOSIS 

The  diagnosis  is  as  a  rule  easy  in  the 
complete  cases  occurring  during  labor,  owing 
to  the  presence  of  a  number  of  the  above 
S5nnptoms  and  physical  signs.  The  vaginal 
examination  usually  establishes  the  diagnosis. 
It  is  more  difficult  to  diagnose  the  incomplete 
cases  and  those  occurring  during  pregnancy. 
Rupture  with  bleeding  may  be  confused  with 
placenta  praevia.  Trask  has  included  a  few 
cases  which  were  probably  ectopic  preg- 
nancies. Webster  warns  us  to  bear  in  mind 
the  compUcations  which  may  exist  with 
uterine  rupture,  i.  e.,  prolapse  and  strangula- 
tion of  the  bowel,  rupture  of  the  bladder  or 
rectum,  escape  of  the  Uquor  amnii  with  vemix 
caseosa  and  meconium  into  the  peritoneal 
cavity,  and  septic  infection. 

TREATMENT 

The  predisposing  and  exciting  causes  of 
uterine  rupture  should  be  kept  in  mind  and 
prevented  whenever  possible.  With  a  diagno- 
sis of  rupture,  there  are  three  methods  that 
have  been  followed  in  the  past.  A  few  cases 
have  recovered  with  no  treatment.  The  use 
of  tamponade  and  binder  is  a  method  which 
may  give  fair  results  where  the  rupture  is 
small  or  incomplete.  But  at  the  present  time 
everyone  is  agreed  that  laparotomy  gives  the 
best  results,  and  we  believe,  with  C.  Cris- 
teanu  and  Draghiesco,  that  it  should  be 
performed  in  every  case,  as  it  is  frequently 
impossible    to    tell    otherwise    whether    the 
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rupture  is  complete.  They  advocate  total 
abdominal  hysterectomy  and  vaginal  drain- 
age for  all  complete  cases. 

Petr6n,  in  analyzing  754  cases,  found  that 
of  501  treated  conservatively  there  were  361 
deaths,  or  a  mortality  of  72  per  cent;  while 
in  174  cases  operated  on  there  were  92  deaths, 
or  a  mortality  of  53  per  cent.  He  was  pre- 
siunably  considering  complete  rupture  of  the 
uterus,  but  has  included  the  124  cases  from 
the  Moscow  Maternity,  43  of  which  were 
known  to  be  incomplete.  Of  the  347  uncom- 
plicated cases  reviewed  by  Klein,  149  were 
operated  on  with  a  mortality  of  44  per  cent; 
198  were  treated  conservatively  with  a  mor- 
tality of  52  per  cent.  At  the  Moscow  Mater- 
nity all  of  the  cases  were  treated  conservatively 
with  tamponade  and  binding.  In  23  cases,  3 
of  whom  lived,  the  extent  of  the  rupture  was 
not  determined.  There  were  58  complete 
ruptures  with  a  mortality  of  88  per  cent,  and 
43  incomplete  with  a  mortality  of  62  per  cent. 
After  making  a  careful  study  of  the  literature 
and  their  own  results,  Ivanoff  concluded  that 
laparotomy  gave  twice  as  favorable  results 
as  the  conservative  methods. 

CONCLUSIONS 

The  data  presented  in  this  paper  can  be 
briefly  summarized  as  follows : 

1.  Rupture  of  the  uterus  is  probably  a 
more  frequent  complication  of  pregnancy 
than  is  indicated  by  the  statistics  of  the  earlier 
writers. 

2.  The  difiference  between  complete  and 
incomplete  rupture  is  one  of  degree.  It  is 
probable  that  most  ruptures  are  at  first 
incomplete. 

3.  As  complete  rupture  increases  the  shock 
and  danger  from  all  hemorrhage  and  sepsis, 
it  is  the  more  dangerous  complication. 

4.  The  rupture  involves  the  lower  uterine 
segment  and  cervix  in  at  least  53.8  per  cent  of 
cases,  the  rent  being  more  often  on  tie  left  side 
and  frequently  involving  the  uterine  artery. 

5.  Certain  ruptures  may  be  prevented  by 
dose  observation  of  the  case  during  pregnancy 
and  by  "good  obstetrics." 

6.  A  considerable  number  of  ruptures 
follow  Caesarean  section.  A  woman  who  has 
had  a  Caesarean  section  should  be  confined  in 


a  hospital  in  subsequent  pregnancies,  pref- 
erably by  a  section  shortly  before  term,  as  we 
cannot  know  the  condition  of  the  scar  area. 

7 .  Tamponade  and  binder  is  a  good  tempor- 
ary measure  and  may  give  good  results  in  the 
incomplete  cases  where  there  is  Uttie  hemorr- 
hage, but  in  all  classes  of  cases  operative  treat- 
ment gives  better  results  than  conservative 
and  should  be  employed  when  ever  possible. 

Case  i  (previously  reported  by  Dr.  Webster  and 
Effa  Davis).  Mrs.  S.,  Italian,  aged  36,  was  ad- 
mitted to  the  Presbyterian  Hospital,  Chicago,  at 
4  A.  M.,  December  11, 1900.  The  first  pregnancy  was 
terminated  by  forceps;  the  next  three  were  normal. 
In  her  fifth  labor  she  was  under  the  care  of  a  mid- 
wife, who  diagnosed  a  free  presentation  and  called 
a  physician  at  10  A.  m.  He  thought  that  everything 
was  normal,  and  left.  The  woman  had  severe  pains 
all  day  but  made  no  progress.  At  9  p.  m.  a  second 
physician  was  called,  who  attempted  forceps 
deUvery.  A  third  physician  attempted  version,  but 
failed.  A  fourth  physician  reached  the  case  at 
2  A.  M.  She  found  the  woman  having  vigorous  pains, 
but  with  a  weak,  rapid  pulse.  Examination  showed 
a  face  presentation  with  chin  posterior,  impacted  at 
the  brim  of  the  pelvis.  The  patient  was  removed 
to  the  Presbyterian  Hospital  and  Dr.  Webster 
called.  His  examination  showed  a  deep  tear  extend- 
ing from  the  perineum  through  the  whole  extent  of 
the  vaginal  wall  on  the  left  side,  and  this  was  con- 
tinuous with  a  laceration  which  involved  the  cervix 
and  the  lower  uterine  segment.  No  foetus  could  be 
felt  in  the  uterus.  The  abdomen  was  greatly  dis- 
tended, the  uterus  being  palpated  as  a  firm,  round 
mass  bulging  the  lower  portion  of  the  abdominal 
wall  anteriorly. 

After  administering  saline  solution,  an  abdominal 
section  was  performed.  The  foetus  lay  free  in  the 
abdominal  cavity  with  a  quantity  of  fresh  fluid 
blood.  The  uterine  laceration  involved  the  cervix, 
the  lower  uterine  segment,  and  a  small  portion  of 
the  upper  uterine  segment  on  the  left  side.  The 
posterior  layer  of  the  left  broad  ligament  was 
entirely  torn  away,  the  rent  being  continuous  with 
a  deep  tear  which  involved  the  vaginal  wall.  The 
foetus  and  uterus  were  removed  as  quickly  as  pos- 
sible, the  pelvic  cavity  being  packed  with  gauze, 
which  was  carried  into  the  vagina.  The  patient 
rallied  for  a  time,  but  died  16  hours  after  the  opera- 
tion as  a  result  of  haemorrhage  and  shock.  The 
foetus  was  a  male  weighing  a  little  over  10  pounds 
and  was  55  cm.  long. 

Case  2.  Mrs.  B.,  aged  37,  third  pregnancy;  ad- 
mitted to  the  Presbyterian  Hospital  May  26,  19 10, 
at  8:30  A.  M.  Dr.  Webster  terminated  her  first 
pregnancy  by  Caesarean  section  owing  to  a  severe 
albuminuria,  and  Dr.  Holmes  delivered  her  second 
child  with  forceps.  She  came  to  the  hospital  alone 
and  in  a  condition  of  marked  toxaemia.     She  was 
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uncertain  as  to  her  name  and  address.  It  was 
impossible  to  secure  any  history  of  her  former  labors 
or  this  pregnancy.  Her  face  was  puffy  and  there 
was  a  marked  oedema  of  the  feet  and  legs.  A  cathe- 
terized  specimen  of  urine  contained  a  large  amount 
of  albumin  and  a  considerable  number  of  pus  cells, 
but  no  casts.  Owing  to  the  extreme  toxsemia  a 
de  Ribes  bag  was  introduced.  She  began  to  have 
severe  labor  pains.  Four  hours  later,  as  the  pains 
were  becoming  tetanic  in  nature,  she  was  taken  to 
the  operating  room,  the  bag  removed,  and  the 
cervix  manually  dilated  under  anaesthetic.  The 
examination  at  this  time  showed  a  shoulder  present- 
ing, with  the  head  on  the  left  side.  A  dead  foetus 
of  average  size  was  delivered  by  version.  When 
Dr.  Culbertson  introduced  his  hand  to  perform 
the  version  he  palpated  fibrous  bands.  The  patient 
died  just  after  the  delivery.  The  foetus  was  not 
macerated,  but  had  probably  been  dead  for  some 
hours  as  the  heart  tones  were  not  heard  at  any  time. 

Autopsy.  The  body  is  that  of  a  well-nourished 
woman.  There  is  a  marked  oedema  of  the  feet  and 
legs.  On  opening  the  abdomen  the  uterus  is  seen 
with  a  large  irregular  tear  extending  along  the  border 
of  an  old  scar  for  a  distance  of  ii  cm.,  and  from 
the  fundal  end  of  the  scar  toward  the  left  tube  and 
coming  within  i  cm.  of  it.  The  placenta  is  sepa- 
rated and  lies  in  the  torn  area.  A  small  amount  of 
blood  is  seen  in  the  peritoneal  cavity.  The  liver  is 
enlarged  and  shows  fatty  changes.  The  left  kidney 
is  larger  than  normal  and  on  cut  section  shows 
evidence  of  chronic  inflammatory  changes.  The 
right  kidney  is  a  mere  pus  sac.  Anatomical  diagno- 
sis: rupture  of  the  uterus,  chronic  interstitial 
nephritis,  pyelonephritis  of  right  kidney,  and  fatty 
degeneration  of  the  liver. 

We  believe  that  this  patient  died  from  the  extreme 
toxaemia  and  the  degenerative  changes  resulting, 
rather  than  from  rupture  of  the  uterus.  The  anaes- 
thetic and  shock  probably  hastened  death.  In  this 
case  the  toxaemia  masked  all  the  symptoms  of 
threatened  rupture.  When  asked  regarding  the 
abdominal  scar  she  would  only  say  "Operation," 
and  as  the  pelvic  measurements  were  normal  a 
former  Caesarean  section  was  not  suspected.  How- 
ever, a  section  performed  soon  after  her  admission 
to  the  hospital  could  not  have  saved  her,  and  the 
foetus  was  already  dead.  This  case  shows  the  neces- 
sity of  following  cases  throughout  pregnancy. 

Case  3.  Mrs.  D.,  aged  35,  second  pregnancy, 
normal  delivery  with  the  first;  was  admitted  to  the 
Presbyterian  Hospital  in  shock,  November  21,  19 10. 
In  this  labor  her  physician,  in  consultation  with 
another,  attempted  to  deliver  with  forceps  after  she 
had  been  in  the  second  stage  of  labor  for  several 
hours  and  was  beginning  to  show  signs  of  exhaustion. 
As  soon  as  the  rupture  was  diagnosed  she  was  placed 
on  the  train,  brought  some  twenty  miles  to  Chicago, 
and  in  an  ambulance  to  the  hospital.  She  was 
taken  to  the  operating  room  in  severe  shock  and 
quickly  prepared  for  operation.  Catheterization 
showed  that  the  bladder  was  also  ruptured.    The 


abdomen  was  opened,  under  local  anaesthetic,  by 
Dr.  Webster,  and  after  clamping  the  uterine  artery, 
1,000  cc.  of  saline  was  given  intravenously.  The 
abdominal  cavity  was  filled  with  clots  and  bright 
red  blood.  A  hydrocephalic,  spinabifidous  foetus 
lay  free  in  the  abdominal  cavity.  Urine,  vernix 
caseosa,  and  meconium  were  mixed  with  the  blood. 
A  complete  rupture  of  the  uterus,  6  inches  long,  was 
found  on  the  left  side  along  the  uterine  artery, 
which  was  torn  and  bleeding.  A  rupture  2  inches 
long  was  found  on  the  posterior  surface  of  the 
bladder.  The  uterus  was  extirpated  and  the  tear  in 
the  bladder  repaired.  The  patient  died  from  loss 
of  blood  and  shock  just  after  the  closure  of  the 
abdomen. 

Case  4.  Mrs.  W.,  aged  36,  sixth  pregnancy; 
first  five  were  prolonged  but  normal  in  other 
respects.  After  the  fourth  pregnancy  she  was  in 
Michael  Reese  Hospital  for  repair  of  the  cervix  and 
perineum.  The  fifth  child,  an  8-pound  boy,  was  deliv- 
ered by  the  out-patient  department  of  the  hospital, 
after  a  labor  lasting  36^^  hours.  The  preliminary 
history  made  November  30,  1908,  states  that  the 
perineum  was  relaxed  from  old  lacerations  and  the 
cervix  gaping  but  showing  evidence  of  a  repair.  No 
new  laceration  was  reported  in  the  fifth  pregnancy. 

The  patient  began  to  have  pains  October  9,  191 2, 
and  after  the  escape  of  some  water  went  to  Michael 
Reese  Hospital.  Her  pains  stopped  and  she  returned 
home  the  next  day.  October  12,  she  was  at  the 
Central  Free  Dispensary,  where  she  stated  that  the 
pains  were  not  severe  and  came  every  half-hour. 
The  abdominal  examination  was  made:  liquor 
amnii  apparently  present,  O.  L.  A.  position,  foetal 
heart  tones,  130  per  minute.  As  she  gave  a  history 
of  prolonged  labors  and  seemed  to  be  in  good  condi- 
tion, she  was  sent  home  and  told  to  call  the  hospital 
when  her  pains  became  more  severe.  An  interne 
called  at  her  home  the  next  day  and  reported  her  as 
having  slight  irregular  pains.  She  began  to  have 
severe  labor  pains  October  15,  and  called  for  a 
doctor  at  7 :3o  a.  m.  The  interne  reached  her  home 
about  8  A.  M.  Her  condition  did  not  .seem  good: 
pulse  was  rapid,  pains  very  severe  and  frequent, 
foetal  heart  tones,  190.  A  vaginal  examination 
disclosed  a  tear  on  the  left  side  of  the  cervix  about 
one  inch  long,  poor  effacement,  and  only  moderate 
dilatation. 

Considerable  time  was  lost  in  persuading  her  to 
come  to  the  hospital.  She  was  admitted  shortly 
after  10  a.  m.  and  was  seen  a  little  later  by  Dr. 
Heaney,  who  diagnosed  a  rupture  of  the  uterus  and 
ordered  her  to  the  operating  room.  Dr.  Webster 
opened  the  abdomen  imder  local  anaesthetic,  but  she 
died  before  the  saline  could  be  given.  The  body 
of  the  child  had  escaped  through  a  rent  which 
extended  along  the  left  uterine  artery  from  the 
cervix  well  into  the  corpus,  but  the  head  was  found 
engaged  in  the  O.  L.  A.  position.  The  placenta  had 
not  escaped.  The  pelvic  measurements  were  prac- 
tically normal.  The  child's  head  was  average  in 
size,  and  it  weighed  about  8  pounds. 


S8 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


BIBLIOGRAPHY 

Tkask.    Am.  J.  M.  Sc,  1848,  xv,  104;  1856,  xxzii,  81. 
Brai^dl.   Ueber    Rupture    der    Gebarmutter    und    ihre 

Mechanik.  Wien,  1875. 
HAiuas.   Am.  J.  Obst.,  N.  Y.,  1880,  xiii,  802;  1881,  xiv, 

856. 
Ames.   Am.  J.  Obst.,  N.  Y.,  1881,  xiv,  361. 
Wenzel.   Am.  J.  Obst.,  N.  Y.,  1882,  xv,  373. 
McClain.  Am.  J.  Obst.,  N.  Y,  1887,  xx,  401. 
COE.   Am.  J.  Obst.,  N.  Y.,  1890,  xxiii,  390;  1891,  xxiv, 

587;  1893,  XXV,  682. 
CoE.   Med.  Rec,  1889,  Nov.  2. 
Fkeund.    Deutsche  med.  Wchnschr.,  June  5,  1890;  abs. 

Am.  J.  Obst.,  N.  Y.,  1890,  xxiii,  1035. 
Freund.   Deutsche  med.  Wchnschr.,  1896;  abs.  Am.  J. 

Obst.,  N.  Y.,  1896,  xxxiv,  593. 
Albers-Sch5nberg.   Zentralbl.    f.  Gynak.,   1894,    xviii, 

1223. 
Merz.    Arch.  f.  Gynak.,  1894,  xiv,  181. 
Fritsch.   Ueber    die    Behandlung    der    Uterusruptur. 

Verhandl.  d.  deutsch.  Gesellsch.  f.  Gynilk.,  1895,  1-19. 
Hypes.   Am.  J.  Obst.,  N.  Y.,  1896,  xxxiv,  879. 
GuiLLAUME.   Zentralbl.  f.  Gynak.,  1896,  xx,  1286. 
Jewett.   Kansas  M.  J.,  July  17,  1897;  abs.  Am.  J.  Obst., 

N.  Y.,  1897,  xxxvi,  397. 
Larinsky.   Ann.  d.  Gyn6c.,  May,  1897;  abs.  Am.  J.  Obst., 

N.  Y.,  1897,  xxxvi,  260. 
Klein.   Arch.  f.  Gynak.,  1901,  Ixii,  193. 


Franz.   Zentralbl.  f.  Gyn^.,  1901,  xxv,  720. 
Davis.  Am.  J.  Obst.,  N.  Y.,  1901,  xliii,  227. 
Webster.  Am.  J.  Obst.,  N.  Y.,  1901,  xliii,  390. 
Webster.  A  Text-Book  of  Obstetrics. 
MiKBiNE.   Ann.  d.  Gyn6c.  et  d'Obst.,  1902,  Ivii,  403. 
Kriwski.   Monatschr.    £.    Geburtsh.    u.    Gynak.,    1902, 
XV,  9. 

Cristeanu  and  Draghiesco.    Ann.  d.  Gyn6c.  et  d'Obst., 

1902,  lii,  102. 
Stroganoff,  W.    Ztschr.  f.  Geburtsh.  u.  Gynak.,  1902, 

xlviii,  40. 
De  Lee.    Am.  J.  Obst.,  N.  Y.,  1904, 1,  814. 
IvANOFP.   Ann.  d.  Gyn6c.  et  d'Obst.,  1903,  lix,  341;  1904, 

1»,  449,  513,  589. 
Valenta.   Zentralbl.  f.  Gynfik.,  1905,  xxix,  263. 
West.   Am.  J.  Obst.,  N.  Y.,  1906,  liv,  403. 
Watkins.   Am.  J.  Obst.,  N.  Y.,  1906,  liv,  29. 
CouvELAiRE.   Ann.  d.  Gyn€c.  et  d'Obst.,  1906,  Ixiii,  148. 
FouRNiER.   Bull.  d.  1.  Soc.  d'Obst.  d.  Paris,  1908,  April 

16. 
Brodhead.   Am.  J.  Obst.,  N.  Y,  1908,  Ivii,  650. 
Hinterstoisser.     Monatschr.  f.   Geburtsh.  u.  Gvnak 

1911,  xxxiv,  652. 
Bauereisen.   Arch.  f.  Gynak.,  igi2,  xcvi,  11. 
Lobenstine.   Am.  J.  Obst.,  N.  Y.,  1909,  Ix,  810. 
Harrar.   Am.  J.  Obst.,  N.  Y.,  191 2,  May. 
Petr£n.   Monatschr.  f.  Geburtsh.  u.  Gynak.,  1912,  xxix, 

299,  461. 
Williams.   A  Text-Book  of  Obstetrics. 


ABDOMINAL   PREGNANCY   WITH   A  LIVING   CHILD  ^ 

By  J.  SHELTON  HORSLEY,  M.  D.,  Richmond,  Virginia 


THE  statistics  of  abdominal  or  extra- 
uterine pregnancy  with  a  living  child 
have  been  brought  down  to  1897  by 
Howard  A.  Kelly,  ^  and  Edward  A. 
Ayres.^  Kelly's  statistics  comprise  77  cases 
with  viable  foetuses  delivered  by  laparotomy 
from  November,  1809,  to  November  7,  1896. 
Ayres  brings  the  tables  through  1897  and  adds 
14  cases  not  included  in  Kelly's  table.  This 
makes  91  cases.  From  1897  to  January  i, 
191 2,  there  have  been  12  cases  added,  and 
one  in  1897,  evidently  overlooked,  making 
a  total  of  104  to  191 2.  In  order  to  make  the 
literature  accessible,  I  will  give  brief  abstracts 
of  these  13  cases. 

Case  I .  Crouzat  and  Jeannel.'  The  patient 
was  delivered  of  a  well-formed  male  child, 
who  lived  1 1  hours  after  the  operation.  The 
pregnancy  had  lasted  about  eight  months. 

» Operative  Gynecology,  ii,  458-459- 
'  Obstetrics,  New  York,  iSgg,  i,  70. 
•  Rev.  Obst.  Intemat..  1897.  iii.  221. 

1  Read  before  the  Southern  Surgical  and  Gynecological 


The  placenta  was  not  removed.  The  mother 
died  from  inffection  in  the  placenta  one  month 
later. 

Case  2.  J.  B.  Sutton.*  The  patient  went 
to  full  term,  and  on  operation  the  child  was 
foimd  alive,  having  escaped  from  the  anmion, 
and  was  disporting  among  the  intestines. 
The  placenta  was  removed  without  difficulty. 
The  child  died  from  convulsions  soon  after 
delivery.    The  mother  recovered. 

Case  3.  H.  Tuholske.*  The  child  was 
well  developed  and  living  when  report  was 
made.  Placenta  attached  to  liver  and  was 
not  removed.  Mother  died  32  hours  after 
delivery. 

Case  4.  W.  L.  Estes.®  The  pregnancy 
was  at  full  term.  The  child  was  delivered 
living  and  was  healthy  at  the  time  the  report 
was  made.    The  placenta  could  not  be  re- 

•  Obst.  Tr.,  Lond.,  1899,  xl,  308. 

•  Tr.  South.  Surg.  &  Gynec.  Aas.,  1901,  xiv,  38. 

•  Penn.  M.  J.,  1903,  vi,  393. 

Aasodation,  at  Old  Point,  Va.,  December  17, 19x3. 
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moved  on  account  of  haemorrhage.  A  mar- 
supial operation  was  done.  The  mother 
died  from  infection  thirteen  days  after  the 
operation. 

Case  5.  H.  W.  Freund.*  A  full-term  preg- 
nancy. The  child  died  six  hours  after  de- 
livery. The  placenta  was  not  removed  on 
account  of  haemorrhage.  The  mother  re- 
covered. 

Case  6.  Fournier.^  The  pregnancy  had 
lasted  about  seven  months.  A  well-formed 
child  was  delivered  and  lived  half  an  hour. 
The  placenta  was  removed  after  considerable 
haemorrhage.    The   mother   recovered. 

Case  7.  A.  Sittner.'  A  full- term  preg- 
nancy. The  child  was  living  when  the  re- 
port was  made.    The  mother  recovered. 

Case  8.  E.  T.  Hargrave.*  A  full-term 
pregnancy.  The  placenta  was  removed. 
The  child  lived  one  hour.  The  mother  re- 
covered. 

Case  9.  Duff  G.  Lewis.^  An  eight-and-a- 
half-months  pregnancy.  The  placenta  was 
not  removed.  A  deformed  child  was  de- 
livered and  Uved  three  days.  The  mother 
recovered. 

Case  10.  J.  A.  AUwood.^  An  eight-months 
pregnancy.  The  placenta  was  removed. 
The  child  lived  three  hours.  The  mother  re- 
covered. 

Case  1 1 .  Weiss.'  A  full-term  pregnancy. 
The  placenta  was  removed.  The  mother 
and  child  both  recovered. 

Case  12.  Gteo.  V.  Lockett.^  A  full- term 
pregnancy.  The  placenta  was  removed. 
The  child  was  normal  and  living  20  months 
after  delivery.     The  mother  recovered. 

Case  13.  John  W.  Lake.'  A  full-term 
pregnancy.  The  child  lived  24  hours.  The 
mother  recovered. 

Of  the  total  number  of  104  cases,  there 
were  49  maternal  deaths.  A  large  propor- 
tion of  this  mortality  occurred  before  the 
antiseptic  era.     In  Kelly's  table  only  two 

Samml.  klin.  Vortrttg.,  Leipz.,  1903-07,  No.  448,  325. 
•Bull.  Soc.  d'Obst.,  Paris,  1905,  viii.  6. 

*  Deutsche,  med.  Wchnschr.,  xqo6,  zxxii,  1200. 

*  Va.  M.  Semi.-Month,  1907,  xi,  3x7. 
•Wash.  M.  Ann.,  1907.  vi,  315. 
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of  the  first  twenty  mothers  were  saved.  In 
the  thirteen  cases  collected  from  1897  to  191 2 
there  were  three  deaths.  The  recovery  of  the 
child,  however,  has  not  been  materially  affect- 
ed by  a  septic  surgery.  The  mortality  of  the 
child  has  been  a  relative  thing,  because  this 
Ust  only  includes  children  that  were  delivered 
living.  The  vast  majority  of  them  lived 
only  a  few  hours,  or  at  most,  a  few  days. 
Some  of  them  were  deformed.  A  few,  how- 
ever, survived.  Probably  a  successful  case 
can  be  gauged  by  the  recovery  of  the  mother 
and  by  the  fact  that  a  healthy  child  was 
delivered  and  was  alive  and  well  twelve 
months  after  the  operation.  From  the  cases 
where  there  are  suflScient  data  given,  we  can 
select  five  that  correspond  to  the  require- 
ments of  saving  the  mother  and  the  child 
living  at  least  twelve  months.  There  are 
undoubtedly  several  others  that  should  be 
added  to  this  list,  but  when  reports  are  pub- 
lished giving  details  of  such  cases  it  is  merely 
stated  that  the  child  is  alive  at  the  time  the 
article  was  written.  It  is  not  entirely  accu- 
rate to  include  such  cases,  for  the  article  may 
have  been  written  some  time  before  publica- 
tion. 

I  wish  to  add  a  case  of  my  own  to  the  list 
of  abdominal  pregnancies  with  a  living  child, 
which  makes  a  total  of  105  cases  on  record. 
In  this  instance  both  the  mother  and  child 
recovered,  and  the  child  was  living  and  well 
on  December  17,  191 2,  more  than  a  year  after 
the  operation.  The  history  of  the  case  is  as 
follows: 

H.  L.,  colored,  aged  27  years,  from  Brunswick 
County,  Virginia,  was  referred  by  Dr.  B.  W.  Dam- 
eron.  Family  history  of  no  importance.  The  pa- 
tient had  been  married  ten  years  and  had  menstruat- 
ed regularly  except  when  pregnant.  The  first 
pregnancy  resulted  in  a  miscarriage  at  four  months 
about  nine  years  ago.  The  next  child  was  born  dead 
at  full  term,  a  year  before  admission  to  the  hospital. 
The  first  menstruation  missed  since  these  pregnancies 
was  in  March,  191 1.  There  was  some  slight  bleed- 
ing in  April  and  May,  but  since  that  time  there  had 
been  no  sign  of  menstruation.  There  were  no  pains 
in  the  abdomen  until  the  onset  of  labor,  and  the  pa- 
tient had  no  reason  to  believe  that  the  pregnancy 
was  abnormal  until  labor  began.  On  the  first  of 
December  she  had  cramp-like  pains  around  the 
navel,  which  were  very  severe.  There  was  no  pain 
in  the  back.  The  feet  were  slightly  swollen.  These 
pains  continued  and  Dr.  Dameron  was  called  in. 
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He  found  the  uterus  empty,  diagnosed  abdominal 
pregnancy,  and  brought  the  patient  to  the  hospital. 
She  was  admitted  to  Memorial  Hospital  on  December 
13,  191 1,  and  referred  to  the  obstetricians  of  the 
hospital,  Doctors  D.  J.  Coleman  and  M.  L.  Ander- 
son, who  confirmed  Dr.  Dameron's  diagnosis  and 
referred  the  patient  to  me  for  operation.  When  I 
saw  her  on  the  evening  of  December  13th,  she  was 
much  exhausted  by  pains,  with  legs  swollen  and 
pulse  140.  She  was  apparently  at  full  term.  A 
special  clinic  of  senior  students  was  called,  and 
operation  performed  at  10  o'clock  at  night  on 
December  13,  191 1. 

A  long  incision  was  made  a  little  to  the  left  of  the 
middle  line.  The  intestines  and  omentum  tended 
to  protrude.  The  anaesthetic  was  given  lightly, 
as  the  patient 's  condition  was  considered  dangerous 
and  she  was  not  throughly  relaxed.  After  packing 
away  the  intestines  and  omentum,  the  baby  was 
found  lying  largely  to  the  left  of  the  middle  line  and 
floating  among  the  intestines,  covered  only  by  a  thin 
membrane,  which  also  surrounded  the  placenta. 
In  order  to  save  the  child  the  delivery  was  accom- 
plished as  rapidly  as  possible.  The  head  was 
towards  the  pelvis  and  was  lifted  up  with  the  hand, 
at  the  same  time  rupturing  the  membrane.  The 
cord  was  clamped  and  the  child  was  given  to  Dr. 
M.  L.  Anderson  for  resuscitation.  The  baby  was 
a  boy  weighing  six  pounds  and  had  no  deformity. 
There  were  a  few  adhesions  of  the  intestines  and 
omentum  to  the  sac;  these  were  separated  and 
ligated  where  they  were  vascular.  The  placenta 
and  the  sac  had  a  distinct  pedicle  from  the  left 
broad  ligament.  The  pedicle  was  ligated  and  the 
placenta  and  membranes  were  removed.    The  con- 


dition resembled  very  much  an  ovarian  tumor,  in 
which  the  child  and  placenta  might  be  said  to  con- 
stitute the  contents  of  the  tumor.  The  wound  was 
closed  in  layers  with  catgut,  and  as  there  was  some 
muddy  fluid  present,  a  drainage  tube  was  placed  in 
the  cul-de-sac  through  a  stab  wound  in  the  right 
flank. 

The  patient  was  returned  to  bed,  with  a  pulse  of 
150.  She  was  given  saline  subcutaneously  and  one 
or  two  doses  of  strychnine  and  sparteine.  Her  pulse 
gradually  improved  and  she  soon  entered  upon  con- 
valescence, with  a  temperature  around  100,  and 
pulse  from  95  to  105.  On  December  24th,  nine 
days  after  operation,  she  began  to  have  more  eleva- 
tion of  temperature,  with  pain  in  the  right  side 
directly  over  the  point  where  the  drainage  had  been 
placed  at  the  time  of  operation.  There  was  a  mass 
and  local  rigidity.  Blood  count  showed  moderate 
leucocytosis.  She  was  given  hot  douches  and 
supportive  treatment.  These  symptoms  continu- 
ing and  vaginal  examination  showing  a  mass  in  the 
cul-de-sac,  a  posterior  vaginal  section  was  done  on 
January  2.  191 2.  No  pus  was  discovered,  but  there 
was  free  oozing  of  blood.  A  rubber  tube  was  fas- 
tened in  the  opening.  From  this  time  on  her  con- 
valescence w^as  satisfactory.  There  was  a  slight 
stitch  infection  of  the  abdominal  wall.,  which  healed 
readily.  Mother  and  child  were  in  excellent  condi« 
tion  when  discharged  from  the  hospital  on  January 
22, 1912,  and  both  are  well  now,  December  17,  1912, 
more  than  a  year  after  the  operation. 

Note — Mother  and  baby  were  shown  before  the 
Southern  Surgical  &  Gynecological  Association  on 
December  18,  191 2.  They  were  both  in  good 
health. 


"PERICOLIC   MEMBRANE"   OF  THE   BROAD   LIGAMENT 

By  Asthxtr  £.  Hertzler,  M.  D.,  Kansas  City,  Missouri 


MUCH  has  been  written  on  the  patho- 
genesis of  the  "pericolic  mem- 
brane'' in  various  parts  of  the  body 
other  than  the  colon,  but  so  far  as  I 
know  it  has  not  been  described  on  the  broad 
ligament.  I  have  observed  it  here  for  some 
years  past  in  operations  for  varicocele  of  the 
pampiniform  plexus.  Inasmuch  as  the  mem- 
brane in  the  various  situations  is  due  to  like 
causes,  its  occurrence  on  the  broad  ligament  is 
well  worthy  of  study. 

The  condition  is  best  presented  by  the  dis- 
cussion of  a  concrete  case.  A  patient,  3  para, 
one  abortion  6  months  ago,  presented  a  lacera- 
tion of  the  perineum,  a  moderate  rectocele  and 


a  pronounced  cystocele.  The  cervix  was  just 
within  the  introitus.  The  fundus  was  large 
and  retroverted.  When  the  uterus  was  lifted 
up  through  an  abdominal  incision  and  the 
broad  ligament  was  raised  upon  the  finger,  the 
following  was  noted:  the  veins  forming  the 
pampiniform  plexus  were  large  and  their  walls 
markedly  thickened.  They  ran  more  or  less 
parallel  and  were  directed  laterally  from  the 
uterus.  Over  these  the  peritoneum  as  usual 
could  be  freely  moved.  Within  the  substance 
of  the  peritoneum  were  numerous  vessels, 
which  formed  a  network,  although  the  pre- 
vailing direction  was  from  below  upward 
toward    the    tubal    mesentery.    They    were 
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about  the  size  of  a  number  one  catgut  or 
larger.  They  could  be  depleted  by  pressure 
and  readily  refilled  when  pressure  was  re- 
moved. The  peritoneum  was  incised  and 
lifted  from  the  varicosed  pampiniform  veins. 
When  this  was  done  the  plexus  of  vessels 
above  described  was  lifted  with  it.  Except 
where  the  dilated  veins  lay  the  peritoneum 
showed  its  usual  transparent  appearance.  By 
very  careful  dissection  anastomosis  between 
the  plexus  of  the  peritoneum  and  the  pam- 
piniform veins  could  be  made  out.  These 
caused  a  sUght  temporary  oozing  when  the 
peritoneum  was  raised  up.  The  pampini- 
form veins  were  doubly  ligated  and  divided 
and  the  incision  into  the  peritoneum  was 
closed  with  Lembert  sutures.  With  the  re- 
moval of  the  dilated  pampiniform  veins  the 
vascular  plexus  became  less  marked,  not  only 
immediately  about  the  incision  but  also  in 
regions  where  the  peritoneum  was  not 
loosened. 

I  had  an  opportunity  some  years  ago  to  ob- 
serve the  late  effect  of  pampiniform  resection 
on  the  dilated  plexus  in  the  peritoneum.  A 
patient  having  a  condition  in  the  broad  liga- 
ment similar  to  that  described  above  was 
operated  upon  for  an  interstitial  fibroid  which 
was  treated  by  bloodless  hysterotomy  with 
ligation  of  the  broad  ligament  veins.  I  had 
occasion  a  year  later  to  reoperate  this  patient 
for  the  purpose  of  doing  an  ileo-sigmoidos- 
tomy.  The  broad  Ugaments  were  examined 
and  the  peritoneal  plexus  of  veins  previously 
noted  was  not  visible. 

I  have  frequently  produced  this  condition 
experimentaUy.  The  mesentery  in  animals  is 
as  transparent  as  the  cornea  except  where  the 
arteriae  intestini  tenuis  and  their  accom- 
panying veins  course.  These  clear  spaces 
when  treated  with  silver  nitrate  show  fine 
plexuses  of  elongated  endothelial  cells.  If 
any  irritation  is  produced  causing  dilatation 
of  the  vessels  normally  visible,  a  capillary 
network  becomes  apparent  in  the  area  previ- 
ously transparent.  It  is  a  mistake  to  assume 
that  the  process  here  is  similar  to  that  which 
occurs  when  vessels  appear  in  the  cornea  as  a 
result  of  irritation.  In  this  structure  there 
are  no  preformed  vessels  and  when  they  ap- 
pear from  some  irritation  they  arise  by  a  proc- 


ess of  budding,  as  so  often  described  by  the 
pathologists  several  generations  ago.  In  the 
peritoneum  these  vessels  already  exist,  though 
blood  does  not  normally  flow  through  them; 
but  when  an  increased  blood-flow  to  the  part 
is  demanded  by  some  reactive  process,  or 
forced  by  stasis,  they  dilate  and  become  the 
avenues  of  a  collateral  circulation  or  the  re- 
ceptacle of  excess  blood.  ^ 

That  the  condition  of  which  the  pericolic 
membrane  is  a  special  case  is  dependent  upon 
fundamental  principles  in  pathology  (or  shall 
we  say  adaptive  physiology?)  and  not  upon 
the  inherent  character  of  the  peritoneum  and 
its  vessels  is  shown  by  the  fact  that  conditions 
exactly  analogous  to  those  detailed  for  the 
broad  ligament  are  seen  in  varicocele  of  the 
pampiniform  plexus  in  the  scrotum.  I  have 
seen  it  most  marked,  as  one  might  predict,  in 
severe  cases  of  long  standing.  Here  if  one 
will  take  the  time  to  expose  freely  the  struc- 
tures in  question  and  isolate  the  veins  with 
care  one  will  see  large  veins  outside  of  the 
pampiniform  veins.  I  have  seen  these  ac- 
cessory veins,  which  normally  are  not  visible 
to  the  naked  eye,  as  large  as  a  goose  quill; 
though,  imlike  the  vessels  in  the  peritoneum, 
they  do  contain  blood.  These  vessels  when 
dilated  as  above  described  are  readily  seen 
through  the  skin  and  in  fact  do  lie  in  the  deep- 
er layers  of  that  structure  and  in  the  deeper 
tissues  of  the  scrotum.  I  have  noted  for 
some  years  this  association  of  dilated  super- 
ficial veins  with  varicocele  of  the  pampini- 
form plexus  and  it  may  confidently  be  stated 
that  persons  of  mature  years  with  unrelieved 
congestion  of  the  deep  veins  will  possess 
"pericolic"  membranes  in  the  region  indi- 
cated. 

The  importance  of  these  observations  lies 
in  the  fact  that  they  indicate  that  the  changes 
in  the  peritoneum  are  problems  in  the  pathol- 
ogy of  the  circulation.  In  a  paper  published 
some  years  ago  I  called  the  condition  above 
referred  to  "varicosities  of  the  peritoneum." 

I  These  important  but  normally  invisible  channels  are  best  demon- 
strated by  injecting  a  o.i  per  cent  silver  nitrate  solution  into  the  thoracic 
aorta  without  opening  the  abdomen.  The  injection  should  be  made  as 
tense  as  possible.  Half-^rown  animals  are  most  easily  injected.  Fifty 
cc.  of  solution  may  be  injected  into  a  half-grown  euinea  pig.  After  the 
injection  is  completed  the  abdomen  is  opened  ana  sections  of  omentum 
and  mesentery  are  removed  for  microscopic  studv.  The  usualKr 
transparent  and  bloodless  areas  are  seen  to  be  traversed  by  a  fine  capil- 
lary network  which  the  silver  readily  follows  but  which  contains  no 
blood  under  ordinary  conditions. 
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For  some  cases  that  is  the  only  term  which 
describes  the  pathological  changes  present. 
In  other  cases  hyperaemia  of  the  peritoneum 
would  be  a  better  term.  In  temporary  condi- 
tions it  is  the  only  term  applicable.  In  the 
more  chronic  conditions  where  there  are  the 
same  changes  in  the  vessel  walls  as  one  finds 
in  varicosities  of  the  legs  and  in  the  pampini- 
form plexus,  the  term  originally  employed  by 
me  is  warranted.  The  hyperaemias  fall  natu- 
rally into  several  classes.  The  condition  de- 
scribed above  in  the  broad  ligament  is  of 
course  a  simple  passive  hyperaemia.  In  the 
more  acute  cases  as  seen  about  a  subacute 
appendicitis  it  is  in  its  inception  active  in  that 
it  is  brought  about  by  the  demands  of  the 
reactive  process.  The  vessels  may  contract 
and  disappear  when  the  focal  lesion  which 
called  them  forth  disappears.  On  the  other 
hand,  when  the  dilatation  is  kept  up  for  a 
sufficient  length  of  time  the  vessels  lose  their 
power  to  contract  and  they  remain  perma- 
nently dilated,  whether  the  initial  lesion  re- 
covers or  not.  In  the  end  stage  it  may  be 
difficult  to  determine  the  history  of  a  particu- 
lar case,  and  a  study  of  associated  conditions 
only  leads  to  the  true  explanation.  In  the 
case  detailed  above,  in  the  broad  ligament  it  is 
safe  to  say  that  the  peritoneal  veins  were  the 
result  of  a  passive  congestion.  If  the  frim- 
briated  extremities  of  the  tubes  were  sealed 
and  there  were  adhesions  about  the  tubes  and 
ovaries  and  there  was  an  absence  of  factors 
causing  passive  congestion,  such  as  old  lacera- 
tions and  displacements,  it  would  be  fair  to 
assume  that  there  was  a  primarily  active  dila- 
tation which  failed  to  contract  after  the  rela- 
tive recovery  of  the  tubes. 

The  problem  is  one  of  pathology  of  the  cir- 
culatory system  and  a  study  of  Hunter  and 
Thoma  sheds  more  light  upon  it  than  the 
study  of  modern  literature.  The  fundament- 
al fallacy  in  clinical  speculation  is  that  sur- 
geons have  assumed  that  some  grave  crisis 
must  have  existed  to  bring  about  such  results. 
A  study  of  the  pathology  of  the  structures  in 
question  makes  it  clear  that  such  is  not  the 
case.  Dilated  vessels  in  the  legs  and  of  the 
scrotum  are  not  preceded  by  grave  clinical 
disasters.     In  the  peritoneum,   too,  slighter 


lesions  are  the  ones  that  are  followed  by  the 
dilatation,  whether  active  or  passive.  Grave 
disasters  are  not  the  ones  which  are  attended 
by  the  development  of  these  vessels,  as  the 
instances  quoted  show. 

Recently  an  attempt  has  been  made  to  as- 
cribe the  condition  to  developmental  anom- 
alies. Unusual  folds  or  an  unusual  develop- 
ment of  normal  folds  may  of  course  be  the  site 
of  the  development  of  these  vessels  but  they 
cannot  be  the  cause  since  they  present  nothing 
that  could  produce  changes  in  the  circulation. 
Perivascular  changes  resulting  from  stasis 
may  cause  normal  folds  to  appear  more  promi- 
nent, but  to  consider  them  a  result  of  such 
folds  would  be  quite  as  reasonable  as  to  ascribe 
varicosities  of  the  legs  to  the  cedema  present. 

Here  as  elsewhere  it  is  illuminating  to  study 
the  structure  of  the  lesion  present  and  to  in- 
quire if  like  lesions  occur  in  other  parts  of  the 
body.  Whenever  a  lesion  is  discovered  the 
genesis  of  which  is  in  doubt  the  production  of 
a  similar  lesion  in  the  lower  animals  often 
sheds  light  upon  the  process.  The  lesions  in 
the  peritoneum  above  noted  can  be  imitated 
in  lower  animals  in  sites  where  congenital 
anomalies  do  not  come  into  question.  A  bit 
of  sterile  gauze  thrust  under  the  peritoneum 
will  be  followed  by  a  typical  ^^ pericolic" 
membrane  in  the  course  of  weeks  or  months. 

The  only  congenital  factor  that  comes  into 
play  are  those  inherent  in  the  vascular  sys- 
tem. Individuals  with  lax  scrotums  and  long 
bellies  or  women  with  their  peKic  organs  at 
the  introitus  and  their  intestines  in  their  pelves 
are  very  apt  to  have  "pericolic''  membranes. 
That  individuals  perfectly  normal  may  de- 
velop these  vessels  is  well  known  and  is  sub- 
stantiated by  their  development  experimental- 
ly in  the  lower  animals.  The  fact  remains 
that  they  are  more  prone  to  development  in 
persons  with  a  general  laxity  of  the  fibrous  tis- 
sue in  general  and  of  the  vessels  in  particular. 

I  have  purposely  avoided  any  reference  to 
pseudo-peritoneal  membrane.  These  are  new 
formations,  the  result  of  exudative  processes. 
These  pseudo-membranes  have  been  con- 
fused with  "pericolic''  membranes  but  this 
is  unwarranted  since  their  genesis  is  entirely 
different. 
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LENGTHENING  SHORTENED  BONES  OF  THE  LEG  BY  OPERATION  ^ 

Ivory  Screws  with  Removable  Heads  as  a  Means  of  Holding  the  Two  Bone  Fragments 

By  PAUL  B.  MAGNUSON,  M.  D.,  Chicago 

From  the  Laboratory  of  Experimental  Suxigery,  University  of  Pennsylvania. 


THE  possibilities  of  an  operation  for 
lengthening  the  long  bones,  especially 
those  of  the  lower  limbs,  obviously 
depend  on  two  things:  First,  the  num- 
ber of  cases  in  which  such  an  operation  would 
be  of  decided  benefit;  second,  the  perfection 
of  the  technique  of  such  an  operation,  so  that 
its  danger  should  be  reduced  to  a  minimum. 
The  first  of  these  conditions  exists  as  a  result 
of  anterior  poliomyelitis  in  childhood,  pre- 
venting the  full  development  of  one  lower 
limb,  shortening  after  fracture,  or  in  cases 
where  injury  to  an  epiphysis  has  taken  place 
before  maturity  is  reached.  The  first  is  by 
far  the  most  common,  and  would  seem  partic- 
ularly adapted  to  this  treatment,  since  cer- 
tain groups  of  muscles  are  atrophied,  and 
there  is  less  muscular  force  to  overcome. 
According  to  Dr.  de  Forest  Willard,  the  re- 
pair of  bones  affected  by  this  disease  is  not 
retarded.  The  second  class  should  be  easily 
handled,  for  it  would  be  merely  a  restoration 
of  the  tissues  to  their  recently  lost  normal 
length.  The  third  class,  due  to  injury  of 
the  epiphysis,  woidd  be  the  most  difficult, 
but  it  should  be  operable  if  the  technique 
described  later  is  as  successful  in  operating 
upon  the  himian  as  it  has  been  in  our  experi- 
ments. 

It  was  to  prove  that  the  technique  could  be 
made  simple  and  the  risk  of  such  an  operation 
be  made  small  that  this  experimental  work 
was  attempted.  The  first  problem  was  to 
find  a  method  of  cutting  the  bone  and  holding 
the  two  fragments  in  extension.  The  proce- 
dure used  by  Hopkins  and  Penrose  (i)  in  1889 
hardly  conforms  to  our  present  ideas  of  in- 
ducing regeneration.  They  cut  the  bone 
transversely,  extended  it,  and  into  the  ends  of 
the  medullary  cavity  inserted  a  bone  peg 
which  was  hdd  in  place  by  transverse  pegs. 
This  blocked  the  ends  of  the  medullary  cavity 
and  left  no  periosteum  over  the  space  between 


the  fragments,  making  it  impossible  for  new 
bone  to  be  formed  in  the  interspace.  The 
plan  adopted  in  our  work  was  to  make  a  medi- 
an longitudinal  incision  in  the  bone  and  join 
it  to  the  periphery  with  transverse  incisions 
approaching  the  opposite  ends  from  oppo- 
site sides  (Fig.  i).  In  this  way  the  bone 
could  be  kept  in  line;  it  gave  a  better 
chance  to  fasten  both  the  fragments,  and 
did  not  destroy  the  periosteum  nor  injure 
the  endosteum  and  the  bone  would  be 
as  strong  and  straight  as  before  the  opera- 
tion. 

The  next  requirement  was  to  devise  some 
method  of  holding  the  two  fragments  in  per- 
fect apposition  without  allowing  the  slightest 
movement.  It  is  not  necessary  to  go  into 
the  details  and  failures  of  the  different  meth- 
ods which  were  tried.  Suffice  it  to  say  that 
silver  wire  would  not  hold  against  the  steady 
pull  of  the  muscles  on  the  fragments  unless 
twisted  very  tightly,  and  when  this  was 
accomplished  the  pressure  caused  necrosis  of 
the  surroimding  bone,  loosening  of  the  wire, 
and  finally  its  discharge  through  a  sinus. 
Silver  screws  would  hold  the  fragments,  but 
also  tended  to  produce  softening  of  sur- 
rounding bone,  letting  the  fragments  slip 
back,  and  they  had  tie  disadvantage  of  a 
head  protruding  beyond  the  cortex  of  the 
bone,  offering  increased  pressure  to  the  soft 
parts. 

Ivory  pegs  were  next  tried,  but  the  callus 
growing  from  the  medullary  cavity  separated 
the  ends  of  the  bone  in  less  than  three  weeks. 
Ivory  screws  were  then  put  on  trial,  but  the 
first  ones  were  made  with  fine  threads  which 
invariably  broke  off  in  the  process  of  driving 
in.  The  experiments  finally  resulted  in  the 
use  of  ivory  screws  with  deep  V-shaped  thread 
and  removable  brass  heads,  to  which  enough 
force  could  be  applied  to  drive  the  screw  in 
solidly  (Fig.  2a). 


t  Read  before  the  Chicago  Surgical  Society,  January  lo,  1913. 
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TECHNIQUE   OF  OPERATION 

The  technique  followed  was  an  incision 
through  the  soft  parts  over  the  inside  of  the 
tibia  down  to  the  bone;  the  periosteum  was 
dissected  away  in  a  median  longitudinal  line, 
about  thiee  inches  long,  and  wide  enough  to 
accommodate  a  circular  saw  with  which  the 
incision  was  made  through  the  bone  (Fig.  3A). 
A  great  deal  of  care  must  be  taken  in  starting 
this  cut,  for  a  sKp  sidewise  would  destroy  a 
considerable    amount    of    periosteum.    The 
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hbula  was  then  stripped  off  the  under  surface 
of  the  tibia  and  broken  with  a  small  osteo- 
tome, which  was  slipped  in  between  the  bones. 
The  hbula  is  a  very  rudimentary  structure  in 
the  dog  and  is  attached  to  the  tibia  by  £brous 
tissue.  The  cross  incisions  were  then  made 
with  a  blimt-pointed  keyhole  saw  (Fig.  3B), 
and  the  few  remaining  small  bridges  of  bone 
connecting  the  fragments  were  cut  with  an 
osteotome.  In  operating  on  the  human  I 
use  a  circular  saw  (Fig.  3A)  with  handle  at 
both  sides,  and  instead  of  an  osteotome,  which 
is  rather  thick,  I  use  a  carving  chisel  with  very 
thin  blade  (Fig.  2b),  as  copied  after  Murphy. 
To  put  weight  on  the  fragments  and  drag 
them  apart,  hooks  were  used.  These  were 
caught  in  the  angle  made  by  the  junction  of 
the  longitudinal  and  transverse  incisions. 
The  upper  one  was  fastened  to  the  head  of  the 
table  and  the  lower  one  attached  to  weights 
by  a  wire  run  over  a  pulley  at  the  foot  of  the 
table,  Thirty-two  pounds  were  used  in  all 
cases  and  one-fourth  to  one-half  an  inch  of 
lengthening  accomphshed  in  from  three  to 
five  minutes.  Applying  the  extension  in  this 
way,  the  force  is  all  exerted  on  the  muscles 
attached  to  the  two  parts  of  the  bone.  The 
joints  and  soft  parts  above  and  below  are 
saved  from  strain,  and  the  stretching  is  ac- 
comphshed more  quickly.  When  the  desired 
amount  of  extension  was  reached,  a  plug  was 
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put  between  the  ends  of  the  fragments  and 
the  weights  removed.  After  putting  the 
fragments  in  perfect  line,  the  holes,  nine  sizes 
(screw  gauge)  smaller  than  the  screws,  were 
drilled  about  half  an  inch  from  the  end  of 
each  fragment.  A  tap  (Fig.  3c),  with  thread 
the  same  size  as  the  screw  to  be  used,  was  put 
through  to  cut  a  thread  in  the  bone ;  then  the 
screw  was  inserted  and  both  ends  cut  off  flush 
with  the  shaft,  leaving  nothing  projecting  be- 
yond the  cortex.  The  interspaces  were  al- 
lowed to  fill  with  blood  and  the  wound  closed 
with  silk  sutures,  and  dry  dressings  applied. 

REASONS  FOR  USING  IVORY  SCREWS  AND  THE 
ACTION  OF  THE  TISSUES  ON  IVORY 
While  the  lengthening  of  bones  was  the 
original  problem,  the  ivory  screws  developed 
in  the  course  of  experimentation  seemed  to 
give  promise  of  value  as  a  practical  means  of 
holding  bone  fragments  in  other  operations. 
Ivory  is  strong  enough  to  withstand  muscular 
action  exerted  on  the  broken  bone.  It  will 
not  loosen  or  slough  out,  and  when  the  opera- 
tion is  complete  all  projecting  ends  are  cut 


Fig.  s. 

off,  leaving  nothing  to  injure  or  irritate  the 
soft  parts.  Subsequently  the  ivory  is  ab- 
sorbed, leaving  the  healed  bone  as  solid  as 
before  injury. 

There  is  a  great  diversity  of  opinion  In 
literature  regarding  the  absorption  of  ivory, 
which  seems  to  have  arisen  from  two  causes, 
which  are  (i)  that  ivory  will  not  be  absorbed 
unless  very  closely  surrounded  by  living 
healthy  bone;  (2)  tJiat  if  any  suppuration  is 
present  erosion  does  not  take  place. 

In  these  experiments  it  was  impossible  to 
even  find  the  location  of  the  screws  in  two 
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three-months'  specimens,  so  completely  was 
the  ivory  destroyed,  and  in  no  case  was  any 
erosion  noticed  if  there  was  a  suppurative 
process  in  the  bone. 

A  microscopic  study  of  the  process  of  ab- 
sorption showed  in  a  four-weeks'  specimen 
the  screws  tinchanged  in  close  contact  with 
the  cortex,  but  that  portion  which  lay  in  the 
medullary  cavity  was  much  eroded  (Fig.  4). 
The  threads  were  eaten  away  and  new  spongy 
bone  lay  in  very  intimate  contact  with  the 
ivory.  In  some  places  osteoclasts  lay  be- 
tween the  two  substances  and  osteoblasts  were 
much  in  evidence,  but  in  numerous  areas 
trabeculiE  of  new  bone  lay  in  close  apposition 
to  the  eroded  screw,  with  no  cells  of  any  char- 
acter intervening.  This  suggested  a  possible 
chemical  or  digestive  destruction,  as  well  as 
mechanical  breaking  off  of  fragments. 

STATISTICS 

The  statistics  of  sisteeo  operations  on  dogs  were 
as  follows: 

In  the  first  two  operations  where  ivory  pegs  were 
used,  caUus  growing  from  the  ends  o(  the  medullary 
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cavity  pushed  the  fragments  apart,  which  resulted 
in  the  wound  being  broken  open  and  the  bone  ex- 
posed. These  dogs  were  both  killed  in  four  weeks. 
Two  died  of  distemper  within  two  weeks.  The 
fragments  were  adherent  by  callus,  but  no  change 
of  any  consequence  had  occurred.  Three  were  lost 
by  primary  infection.  It  may  be  apropos  to  say 
here  that  the  strictest  aseptic  technique  must  be 
carried  out,  since  at  the  end  of  each  fragment  there 
is  a  blood  clot  which  communicates  directly  with 
the  medullary  cavity.  Four  dogs  fractured  their 
legs  after  operation.  Of  these,  three  were  com- 
pound, and  the  dogs  were  killed.  One  united  with 
angular  deformity.  Four  were  entirely  successful. 
One  went  on  to  union  with  a  sinus,  which  continued 
to  discharge  for  about  six  weeks. 

These  figures  do  not  at  first  glance  seem  to  be 
encouraging,  but  if  one  takes  into  consideration  the 
impossibility  of  immobilizing  the  dog's  hind  leg, 
the  difficulty  encountered  in  sterilizing  the  skin,  and, 
finally,  that  the  technique  was  all  developed  by  the 
observation  of  mistakes  instead  of  by  reference  to 
previous  work  done  on  the  subject,  the  statistics  do 
not  in  the  least  discourage  us. 


THE  PROCESS   OF  REPAIE 

A  four- weeks-old  specimen  studied  grossly  showed 
the  bone  firmly  united  in  the  longitudinal  incision, 
the  line  of  incision  being  barely  noticeable.     The 
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interspaces  contained  a  hard,  bony  substance,  al- 
most completely  filling  them,  which  could  not  be 
broken  away  (Fig.  5).  A  thick  layer  of  periosteum 
had  grown  over  this  substance  and  was  adherent  to 
it.  On  longitudinal  section  the  medullary  cavity 
opposite  the  interspace,  and  for  about  three-eighths 
of  an  inch  on  each  side,  was  seen  to  be  filled  with  a 
hard  compact  calcareous  substance,  which  appeared 
to  be  flowing  up  into  the  interspaces.  The  screws 
were  intact  for  the  most  part,  on!y  here  and  there 
threads  were  eroded,  the  bone  cells  having  protruded 
themselves  into  the  eroded  area  as  the  ivory  was 
carried  away,  leaving  the  two  substances  still  in  close 


MICROSCOPIC  REPORT   OP   REPAIR 

Microscopically  it  was  seen  that  repair  was  taking 
place,  both  from  the  endosteum  and  periosteum. 
The  periosteum  had  grown  over  the  interspace  and 
was  in  close  contact  with  the  new  bone,  which  had 
grown  up  into  the  space  from  the  medullary  cavity. 
Both  structures  had  a  rich  blood  supply  and  ap- 
peared to  be  working  in  unison  towards  one  goal, 
the  filling  up  of  the  interspace  with  new  bone. 

PRACTICAL  APPLICATION 

To  consider  the  operation  from  a  practical 
standpoint  the  anatomy  of  the  parts  to  which 
it  would  be  applied  should  be  reviewed.  The 
femur  is  obviously  the  most  suitable  location 
for  operation.  With  the  exception  of  the 
sartorius  and  gracilis,  the  tendons  of  the 
muscles  which  run  from  the  pelvis  to  the  knee 
are  easily  accessible  and  tenotomies  can  be 
done.  The  other  muscles  originating  on  the 
pelvis  are  attached  to  the  upper  half  of  the 
femur,  except  the  adductors,  which  are  insert- 
ed along  the  inner  side  down  to  the  knee. 
The  muscles  originating  on  the  femur  and 
attached  to  the  lower  leg  are  located,  for  the 
most  part,  on  the  lower  half  of  the  femur, 
on  the  anterior  and  external  surface.  Only 
comparatively  few  fibers  extend  beyond  these 
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lines.  Taking  advantage  of  these  anatomical 
facts,  a  longitudinal  incision  should  be  started 
at  the  middle  of  the  femur,  between  the  ad- 
ductors and  the  vastus  internus,  and  extended 
down  to  the  point  at  which  the  femur  becomes 
larger  in  circumference  to  form  the  condyles. 
The  longitudinal  incision  through  the  bone, 
considering  the  femur  as  a  cylinder,  would 
be  at  an  angle  of  about  thirty  degrees,  with 
the  antero-posterior  diameter,  and  in  the  long 
axis  of  the  bone.  The  lower  transverse  inci- 
sion will  be  made  then  on  the  internal  surface 
and  the  upper  one  on  the  external  surface,  so 
that  all  the  muscles  on  the  upper  fragment 
are  attached  to  the  pelvis,  and  nearly  all 
those  on  the  lower  fragment  to  the  leg,  reduc- 
ing to  a  minimum  the  amount  of  muscular 
resistance  to  be  overcome.  There  has  been 
some  criticism  of  this  operation  on  the 
grounds  that  the  blood  vessels  and  nerves 
would  not  stand  the  stretching  process  to  any 
degree.  I  have,  however,  one  case  of  a  boy, 
fourteen  years  old,  with  a  subtrochanteric 
fracture  of  the  left  femur,  with  two  inches  and 
a  half  of  shortening  (Fig.  7). 
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This  boy  came  to  me  four  months  after  the  injury, 
reporting  that  while  he  was  running  upstairs  he  fell, 
striking  his  left  hip  on  the  edge  of  a  step.  A  doctor 
was  called  in  and  diagnosed  a  dislocation  of  the  hip, 
manipulated  the  leg,  put  the  boy  to  bed  without  any 
apparatus,  kept  him  there  for  about  two  weeks,  aod 
then  allowed  him  to  get  up  and  walk  around  on 
crutches.  The  result  was  a  shortening  of  the  leg, 
by  overriding  of  the  fragments,  a  shortening  of  two 
inches  and  a  half,  and  inversion  of  the  foot,  and  a 
large  amount  of  callus  at  the  seat  of  fracture.  It 
was  between  four  and  five  months  after  the  injury 
that  the  boy  first  came  to  me,  and  about  two  weeks 
after  that  he  was  sent  to  Wesley  Hospital  for  opera- 
tion. On  making  a  lateral  incision  over  the  seat  of 
fracture.  I  found  that  the  upper  fragment  had  been 
rotated  posteriorly  and  abducted;  that  the  lower 
fragment  was  pulled  up.  so  that  the  upper  end  lay  in 
front  of  and  very  close  to  the  neck  of  the  femur.  A 
firm  bony  union  had  taken  place  between  these 
fragments,  filling  in  a  V-shaped  space  with  compact 
callus.  My  first  procedure  was  to  drive  a  thin- 
bladed  carving  chisel  up  between  the  fragments, 
separating  them  on  the  side.  I  then  found  that  the 
callus  extended  around  posteriorly  and  with  a  Lane 
forceps  rotating  the  lower  fragment  inward,  and 
another  forceps  on  the  upper  fragment  rotating  out- 
ward, the  chisel  was  driven  down  through  the  callus 
and  liberated  the  fragments,  .\fter  this  was  done 
(a  Clove  hitch  of  bed-ticking  having  been  put  around 
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the  knee  previous  to  the  beginning  of  the  operation, 
with  a  pad  in  the  perineum  and  counter  extension 
applied  by  tying  a  strip  of  ticking  to  the  head  of  the 
table),  a  rope  was  attached  to  the  strip  around  the 
knee  and  run  over  a  pulley  extended  from  the  foot 
of  the  table  and  upheld  by  a  standard  on  the  floor 
(Fig.  8).  To  the  end  of  this  rope  sixty-five  pounds 
of  window- weights  were  attached  and  the  soft  parts 
stretched  down,  so  that  the  end  of  the  fragments 
coidd  be  accurately  apposed  without  any  manipula- 
tion inside  the  wound  except  to  guide  the  fragments 
with  a  lever.  After  the  stretching  process,  a  Lane 
plate  was  applied,  and  the  wound  closed  with  catgut 
and  silkworm  gut,  without  drainage  (Fig.  g).  A 
single  spica  of  the  hip  and  leg  was  applied,  and  the 
boy  put  to  bed.  This  is  where  I  believe  that  a  mis- 
take was  made  since  I  did  not  put  extension  on  his 
limb  after  the  boy  was  put  to  bed.  There  was  some 
slight  angulation  at  the  seat  of  fracture,  and  a  coxa- 
vara  resulted,  which  still  persists  (Fig.  lo).  The  boy 
expects  to  go  to  the  hospital  within  the  next  month, 
at  which  time  we  will  do  a  subtrochanteric  osteoto- 
my, thus  correcting  the  coxa-vara.  This  should 
not  have  been  necessary,  if  we  had  realized  in  the 
first  place  that  a  spica  of  the  hip  would  not  hold  the 
fracture  solidly  enough  against  the  pull  of  the  mus- 
cles. The  plate  was  removed  from  this  case  in 
about  eight  weeks  on  account  of  a  persistent  dis- 
charge of  sero-pus,  although  the  boy  was  not  running 
any  temperature.     After  the  plate  was  removed  the 
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wound  promptly  healed,  and  aitbough  the  patient 
has  had  many  falls  in  playing  first  base  on  a 
baseball  team  all  summer,  he  claimed  to  have  had 
DO  pain  in  the  hip  and  no  disability.  The  coza- 
vara  is  not  getting  any  worse,  but  it  is  not  a  per- 
fect result. 

This  case  would  indicate  to  me  that  we  at 
least  can  get  two  and  a  half  inches  of  lengthen- 
ing in  a  femur  without  interference  with  the 
blood  and  nerve  supply. 

Dr.  S.  C.  Plummer,  had  a  case  about  a  year  and 
a  half  ago  of  a  switchman,  about  forty-two  years 
old,  who  had  three  inches  of  overriding  of  the  frag- 
ments in  a  fracture  of  the  femui  six  months  old,  in 
which  the  fragments  were  firmly  united  by  callus. 
He  stretched  the  muscles,  nerves  and  blood  vessels 
in  this  case  by  the  same  method  used  in  the  case 
just  referred  to,  and  brought  the  ends  of  the 
fragments  into  accurate  apposition,  the  stretch- 
ing process  lasting  between  fifteen  and  twenty 
minutes. 

I  am  sorry  I  am  not  able  to  show  this  case, 
ance  he  died  of  acute  alcohohsm  some  time 
after  the  operation.  He  lived  long  enough, 
however,   to   determine   that   there   was   no 


interference  with  the  blood  or  nerve  supply 
in  the  operated  limb. 

In  a  case  of  recent  fracture  in  a  man,  thirty-nine 
years  old,  which  was  spiral  in  shape,  very  oblique, 
and  included  part  of  the  greater  and  lesser  trochan- 
ters in  each  fragment,  with  one  inch  and  a  quarter 
of  shortening,  I  stretched  this  fracture  down  into 
place  in  five  minutes  with  seventy  pounds  of  weight, 
ten  days  after  the  injury,  and  inserted  one  ivory 
screw  through  the  fragments,  which  was  all  the  re- 
tention apparatus  that  was  needed  in  this  case. 
However,  I  kept  extension  on  this  man  for  two  weeks 
after  the  operation,  having  learned  a  lesson  at  a  dear 
price  from  the  first  case  reported.  This  man  went 
home  at  the  end  of  seven  weeks  with  a  perfect  re- 
sult (Figs.  1 1  and  1 3). 

One  more  case  in  which  ivory  screws  were  used  in 
retaining  a  fracture.  J.  M.,  aged  fifty-two,  fell 
from  the  lop  of  a  freight  car,  sustaining  a  fracture 
of  the  fibula  and  fracture  of  the  internal  malleolus 
of  the  left  leg  (Fig.  13),  We  were  not  able  to  reduce 
the  fracture  satisfactorily  under  an  ansesthetic,  and 
an  open  operation  was  made.  In  this  case  the 
oblique  fracture  of  the  fibula  was  held  in  place  with 
a  single  ivory  screw,  a  tenotomy  of  the  tendo- 
Achilles  was  done  to  prevent  any  posterior  disloca- 
tion of  the  foot,  and  the  case  put  up  in  plaster  (Figs. 
14  and  15).  In  this  case,  as  well  as  in  the  one  just 
previously  reported,  the  wound  healed  by  first  in- 
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tention,  there  was  no  discbarge  of  serum,  there  never 
was  any  pain,  and  by  palpation  we  cannot  determine 
that  there  was  ever  any  retention  appliance  inserted 
in  these  bones. 

CONCLUSIONS 

1.  A  shortened  femur  may  be  lengthened 
from  two  to  three  inches  without  any  interfer- 
ence with  blood  and  nerve  supply,  excepting 
in  cases  where  there  is  a  large  amount  of  old 
infiammatory  tissue  which  would  limit  the 
stretching  of  the  blood  vessels  and  nerves,  or 
which  might  produce  kinking. 

2.  Ivory,  being  an  animal  matter,  is  en- 
tirely absorbed  by  the  tissues,  does  not  act 
as  a  foreign  body  in  bone,  does  not  cause 
necrosis  or  slough  out  as  do  most  other  mate- 
rials. 

3.  Ivory  screws  may  be  cut  off  flush  with 
the  shaft  of  the  bone,  leaving  nothing  to  pro- 
ject into  or  irritate  the  soft  parts. 

4.  There  is  no  flange  or  shoulder  on  the 
screw  to  prevent  it  from  entering  to  its  full 
length.  The  method  of  application  insures 
the  screw  fitting  accurately,  into  the  hole 


made  for  it,  since  a  tap  is  put  through  first;  the 
deep  thread  into  the  bone  insures  a  good  hold, 
prevents  any  lateral  motion,  and  the  absorp- 
tion of  fiuids  by  the  ivory  insures  thai  in  twenty- 
jour  hours  the  screw  will  fit  so  closely  that  it  wiU 
not  allow  the  slightest  motion  between  the  frag- 
ments. 

5.  No  great  force  is  needed  to  drive  the 
screws  in,  and  eventually  they  will  be  ab- 
sorbed, leaving  the  healed  bone  without  defect. 

6.  In  case  of  infection  after  the  operation 
the  ivory  will  not  be  absorbed  until  the  sup- 
puration has  ceased. 

7.  Lengthening  bones  would  be  of  benefit 
in  shortening  after  fracture,  faulty  develop- 
ment, or  injury  to  the  epiphysis  before  full 
growth  is  reached. 

8.  The  amount  of  extension  obtained  in 
these  experiments  was  from  three-eighths  to 
one-half  inch  in  dogs,  about  the  size  of  a  fox 
terrier,  without  the  slightest  injury  to  blood 
vessels  or  nerves,  making  it  seem  very  prob- 
able that  from  two  to  three  inches  may  be 
obtained  in  a  bone  as  long  as  the  average 
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human   femur,   without  any   serious   after- 
eflfects. 

It  may  be  stated  here  that  the  method  of 
sterilization  of  the  ivory  screws  which  we 
have  found  best  is  saturated  solution  of 
bichloride  of  mercury  in  alcohol,  placed  in  the 
autoclave,   under  high  steam  pressure,   for 


four  hours.    If  these  ivory  screws  are  boiled 
they  become  warped  and  useless. 

The  experimental  work  for  this  paper  was 
done  at  the  University  of  Pennsylvania 
laboratories  and  published  in  detail  in  Univer- 
sity of  Pennsylvania  Medical  Bulletin  in  May, 
1908. 


A  DESCRIPTION   OF  THE   ENTEROPTOTIC   WOMAN 

By  RICHARD  R.  SMITH,  M.  D.,  Grand  Rapids,  Michigan 


VISCERAL  prolapse  in  woman  is  always 
attended  by  other  structural  abnor- 
malities, with  which  it  is  bound  in 
close  association.  The  prolapse  itself 
is  but  a  part  of  the  picture.  In  our  study  of 
the  subject,  or  in  an  estimate  of  any  indivi- 
dual case,  these  other  abnormalities  should  re- 
ceive the  same  consideration  as  the  viscera 
themselves. 

With  this  conception  in  mind  we  may 
divide  our  women  with  enteroptosis  into  two 
groups.  In  the  one  we  place  those  who, 
during  childhood  and  adolescence,  were  well 
nourished,  were  more  or  less  sturdy  of  form 
and  firm  of  tissue,  who  had  deep  chests, 
capacious  upper  abdomens,  and  retentive 
abdominal  walls,  but  who  now  present,  aside 
from  these  easily  determined  signs  of  a  previous 
vigor,  some  degree  of  visceral  prolapse,  con- 
siderable relaxation  of  tissue,  a  changed  con- 
figuration of  body,  and  sometimes  a  loss  of 
weight  —  indications  to  us  of  the  ill  health 
from  which  they  are  suffering.  This  is  the 
so-called  acquired  form  of  enteroptosis. 

In  Fig.  I  we  have  a  woman  of  this  type.  We 
note  that  she  is  well  supplied  with  fat,  is  of 
stocky  build,  has  a  large  capacious  chest  and 
an  ample  waist  line,  showing  that  funda- 
mentally she  is  of  vigorous  type.  She  has, 
however,  a  prominent  abdomen,  a  diminu- 
tion of  the  lumbar  curve  of  the  spine,  and 
roimd  shoulders.  Her  tissues  are  soft,  her 
right  kidney  is  easily  palpable,  and  the  lower 
pole  of  her  stomach  is  somewhat  prolapsed. 
The  woman  in  Fig.   2  was  originally  of 


vigorous  build  —  enough  so  that  we  may 
include  her  in  this  group.  This  is  best  shown 
in  the  size  and  depth  of  the  thorax.  She  has 
lost  considerable  weight  through  a  chronic 
pelvifc  infection.  The  abdomen  is  very  prom- 
inent (a  common  feature  of  this  group)  and 
she  has  the  same  change  in  configuration  of 
the  spine  and  relaxation  of  tissues  noted  in 
the  last  figure,  with  also  a  slight  lateral  curva- 
ture. 

In  Fig.  3  we  have  an  enteroptotic  woman  who 
also  belongs  to  this  group.  She  has  marked 
muscular  weakness  and  insufficiency,  shown 
in  the  spinal  curve,  is  somewhat  emaciated 
and  relaxed,  has  a  fair  degree  of  visceral 
prolapse  and  marked  subjective  symptoms. 
She  is  28  years  of  age  —  a  farmer's  wife.  The 
woman  had  been  in  satisfactory  health  during 
childhood  and  much  of  her  girlhood  and  was 
well  nourished.  She  married  at  17,  worked 
very  hard,  had  several  children  and  lived  on 
insufficient  food.  She  had  headaches,  was 
incapacitated  for  work  and  had  a  feeling  of 
weight  in  the  lower  abdomen.  She  had 
gradually  acquired  the  marked  change  in 
body  configuration  which  we  see  here.  This 
in  brief  is  a  characteristic  history  of  women 
of  this  type.  The  strains  that  have  caused 
their  ill  health  are,  we  find,  usually  excessive. 
Very  vigorous  women  do  not  usually  give  way 
under  ordinarily  favorable  conditions;  the 
best  of  them  will  do  so  if  the  strain  is  great. 

I  have  shown  you  here  the  most  conspicuous 
features  of  this  group.  Let  me  add  that  the 
symptoms  of  these  women  are  often  quite  as 
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distressing  as  those  of  the  second  group 
which  we  are  to  discuss.  The  prolapse  is  on 
the  whole  much  less  in  degree;  the  relaxation 
and  signs  of  muscular  insufficiency  are  'often 
quite  as  great. 

We  now  dismiss  the  iirst  group  and  turn 
to  the  second,  made  up  of  those  who  from 
childhood  up  have  presented  certain  defects 
in  body  structure  —  the  so-called  congenital 
form  of  enteroptosis. 

In  Fig.  4  we  have  a  good  example  of  this. 
We  note  in  such  a  form  that  it  is  frail, 
has  little  fat,  that  the  tissues  are  soft  and 
relaxed,  and  that  the  whole  body  is  wanting  in 
vigorous  development.  We  may,  I  think, 
call  these  the  Jundamental  or  primary  charac- 
teristics. Women  of  this  group  form  a  distinct 
type.  Note  in  this  figure  also  the  size  of  the 
chest  and  the  length  and  contraction  of  the 
middle  zone  of  the  trunk.  These  women  may 
be  short  or  tall;  they  are,  of  course,  of  much 
less  than  the  average  weight.  The  neck  and 
limbs  are  as  a  rule  longer  than  usual. 

The  slendemess'  of  the  whole  body  is  well 
illustrated  in  Fig.  s  by  a  comparison  of  these 
two  figures.  Note  the  compact,  vigorous 
form  of  the  one  on  the  right,  then  the  one  on 
the  left. 

I  have  spoken  of  the  primary  or  fundamen- 
tal characteristics  of  this  habitus.  We  often 
see  also  in  such  women  signs  of  muscular 
weakness  or  insufficiency.  In  Fig.  6  we  have 
a  normal  figure  in  the  erect  military  position. 
This  is  shown  you  in  order  that  you  may 
compare  it  with  those  that  follow. 


Fig.*. 


Fig.  3- 


In  Fig.  7  we  have  a  number  of  well  marked 
instances  of  weakness  and  muscular  insuffi- 
ciency. The  most  conspicuous  ones  show 
themselves  in  round  shoulders,  a  diminution 
of  the  lumbar  curve  (which  in  the  middle 
figure  amounts  to  complete  eradication),  in 
more  or  less  prominence  of  the  abdominal 
walls,  and  in  flatfoot.  Muscular  weakness  — 
an  inability  to  meet  the  work  or  strain  placed 
upon  them  —  plays  the  most  important  r61e  in 
the  causation  of  these  deformities,  though 
other  elements  —  structural  weakness  in  the 
supporting  ligaments  —  are,  of  course,  im- 
portant. To  us  such  deformities  commonly 
express  fatigue  —  an  easy  consequence  in 
these  frail  individuals  of  overwork,  child- 
bearing,  the  responsibilities  of  the  home, 
indoor  living,  poor  hygiene,  or  any  of  the 
diseases  which  seriously  affect  the  tone  and 
nutrition.  They  are  valuable  guides  in  the 
estimate  of  the  health  of  the  individual  in 
question.  These  commonplace  deformities 
take  on  a  new  interest  when  studied  in  con- 
nection with  enteroptosis.  They  are  in 
general  much  less  fixed  than  those,  say,  of  the 
chest;  they  reflect  more  nearly  the  state 
of  the  woman's  health.  There  is  a  tendency 
to  betterment  as  the  patient  improves  in 
health,  even  when  receiving  no  specific  treat- 
ment. They  are  not  peculiar  to  women  of  this 
tyj)e  (I  have  shown  you  them  in  the  other 
group),  but  they  are  exceedingly  common 
among  them.  These  muscular  insufficiencies, 
with  the  faults  in  attitude  and  structure 
which  they  induce,  are  undoubtedly  responsi- 
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ble  for  much  of  the  backache,  pain  in  the  sides 
and  other  parts  of  the  body  which  these 
individuals  frequently  have.  Dr.  Gold- 
thwaite  will,  I  presume,  discuss  this  phase  of 
the  subject,  and  I  call  attention  to  it  merely 
to  emphasize  its  importance.  In  the  worst 
instances  of  prolapse  these  deformities  are 
practically  always  present. 

In  Fig.  8  is  a  woman  of  this  habitus  of 
lesser  degree,  showing  little  signs  of  insuffi- 
ciency. She  is  in  good  health  and  maintains  a 
good  attitude.  Her  right  kidney  is  palpable 
and  the  lower  pole  of  the  stomach  is  found 
well  below  the  umbilicus. 

The  thorax  in  the  study  of  enteroptosis  is  of 
special  interest  to  us,  for  the  capacity  of  the 
abdominal  portion  is  not  only  A  factor  (though 
by  no  means  the  only  one)  in  determining  the 
position  of  the  abdominal  viscera,  but  in  its 
size  and  shape  it  gives  us  much  important  in- 
formation as  to  the  woman's  natural  vigor 
and  her  early  nutrition.  We  may  say  in  this 
instance,  for  example  (Fig.  9),  that  she  was 
poorly  nourished  for  a  long  period  of  her 
childhood  and  adolescence.  Compare  her 
chest  (on  the  left)  with  that  of  an  ordinarily 
vigorous  woman  (on  the  right);  note  the 
difference  in  size,  shape  and  depth. 

In  Fig.  10  we  see  this  same  chest  from 
different  angles,  showing  its  shallowness,  the 
sharp  slant  downward  of  the  lower  ribs,  and 


Fig.S. 


Fig.  6. 


its  narrow  epigastric  angle,  all  very  character- 
istic of  the  women  of  this  congenital  group  and 
distinguishing  them  perhaps  better  than 
anything  else  from  women  of  the  first  group. 
Such  a  chest  is  always  accompanied  by  visce- 
ral ptosis.  What  is  more,  if  the  inspection  of 
such  a  chest  is  accompanied  by  an  examina- 
tion of  the  walls  of  the  abdomen,  to  note 
their  degree  of  relaxation,  one  may  tell  with 
considerable  accuracy  the  degree  of  prolapse 
which  she  has.  In  this  group,  where  the 
prolapse  is  greatest  the  abdomen  is  flat,  or 
comparatively  so,  though  child-bearing  is  apt 
to  increase  its  prominence  somewhat.  The 
prominence  is  greatest  at  its  lowest  portion, 
as  is  shown  in  the  middle  figure. 

This  woman  will  form  a  convenient  case  for 
a  brief  reference  to  the  viscera.  The  tube  was 
placed  at  six  feet  and  a  rapid  exposure  made, 
so  that  the  radiographs  are  practically  ortho- 
diagrammatic' 

In  Fig.  II  we  have  a  plate  '  taken  with  the 
patient  lying  on  the  back,  immediately  after 
a  bismuth  meal,  and  shows  the  stomach  so 
well  known  to  you  as  typical  of  enteroptosis. 
It  is  at  present  in  a  state  of  moderate  con- 
traction.  A  picture  taken  in  this  position  does 
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not  show  the  extent  of  relaxation  possible  in 
such  a  stomach.  In  another  plate,  unfor- 
tunately spoiled,  there  was  shown  a  sinking 
of  the  hepatic  flexure  and  a  marked  prolapse 
of  the  transverse  colon.  The  splenic  flexure 
remained  in  place  as  is  the  rule,  though  not 
an  invariable  one. 

Fig.  12.  This  is  the  same  stomach  taken  in 
the  upright  position  and  shows  the  lower  pole 
fully  four  inches  or  more  below  the  one  taken 
in  the  lying  position.  This  atony,  allowing 
such  stretching  out  of  the  walls,  is  typical  of 
such  stomachs.  Normal  stomachs  allow  no 
such  excursions. 

Fig.  13.  To  demonstrate  the  great  laxness 
in  the  structures  which  limit  the  excursions 
of  the  stomach,  this  same  patient  was  placed 
on  the  left  side  and  the  tube  was  placed  at  the 
back.  The  whole  stomach  lies  down  against 
the  left  abdominal  wall.  Compare  with  the 
next  picture,  in  which  the  patient  is  placed  on 
the  right  side. 

Fig.  14.  This  shows  the  lower  pole  of  the 
stomach  thrown  way  across  the  abdomen, 
neariy  touching  the  right  wall.  This  same 
laxness  in  those  structures  which  normally 
prevent  great  excursion,  may  be  demonstrated 
in  connection  with  the  colon.  It  allows  stom- 
ach and  colon  to  assume  various  positions 
under  gravity  or  the  influence  of  its  contents. 
It  is  to  be  borne  in  mind  in  reading  X-ray 
plates,  and  should  make  us  very  cautious  in 


Fig.  8, 

attaching  a  pathological  signiiicance  to  appar- 
ent kinks  in  the  lumen  of  the  bowel. 

If  we  inquire  into  the  early  history  of 
wdmen  of  this  congenital  type  we  find  that, 
in  all  well  marked  instances  at  least,  we  may 
trace  the  fundamental  characteristics  of  this 
habitus  to  childhood.  Inquiry  will  usually 
show  that  one  or  both  parents,  or  even  grand- 
parents, had  similar  characteristics.  There 
is  imdoubtedly  a  strong  hereditary  influence 
here.  In  Fig.  15  we  have  a  number  of  such 
children  (ages  4,  6,  q,  it)  all  showing  the 
primary  characteristics  of  this  habitus  — 
slendemess,  lack  of  fat,  and  want  of  vigorous 
development.  In  these  children  we  find  the 
same  muscular  insufficiencies  resulting  in 
faulty  attitude  and  flatfoot  as  found  later  in 
life.  Note  also  the  increased  length  of  the 
limbs  of  these  children.  Such  cluldren  are 
usually  taller  than  others  of  corresponding 
age;  at  least,  that  has  been  the  common 
observation.  They  are  of  course  light  of 
weight. 

Fig.  i6,by comparison, bringsout  clearly  the 
fundamental  characteristics  of  this  habitus  in 
children.    They  are  both  eleven  years  of  age. 

Children,  however,  show  very  little  pro- 
lapse of  the  abdominal  viscera.  In  a  total  of 
100  female  children  between  the  ages  of  three 
and  fourteen  (examined  by  Butler  and 
myself  independently  ')  there  were  but  six 
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instances  of  palpable  kidney  and  four  of  these 
were  in  children  of  twelve  or  over.  In  a  series 
of  loo  adults  (all  women),  on  the  other  hand, 
1  found  43  had  palpable  kidneys.  So  we  may 
say  that,  as  far  as  the  kidney  is  concerned,  it 
is  not  demonstrably  prolapsed  in  childhood, 
but  becomes  so  later  on.  X-ray  examination 
may  reveal  some  sagging  of  the  lower  pole  of 
the  stomach  and  transverse  colon  but,  as 
compared  with  the  adult,  it  is  slight.  After 
the  age  of  ten,  and  more  especially  in  the 
years  of  puberty,  the  widening  of  the  pelvis 
becomes  more  apparent,  and  with  it  there  is  a 
compensatory  narrowing  of  the  waist.    With 


the  well  nourished  woman  this  is  but  mildly 
indicated  and  inconsequential.  With  the  thin, 
relaxed  individual,  on  the  other  hand,  this  is 
pronounced.  At  this  age  we  begin  to  find 
more  frequently  palpable  kidneys  and  prolapse 
of  the  lower  border  of  the  stomach  and  colon. 

In  Fig.  17  we  see  a  child  of  twelve  years  of 
typical  frail  build.  Already  the  form  is 
assuming  the  adult  type;  the  chest  is  small, 
shallow  and  slightly  collapsed.  This  girl 
had  a  palpable  right  kidney;  there  was  no 
X-ray  examination  made. 

Women  are  not  born  with  displaced  viscera, 
so  that  in  one  sense  the  terms  congenital  and 
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acquired,  as  usually  used,  are  not  correct. 
They  should  apply  not  to  the  prolapse  itself, 
but  to  the  habitus  or  physical  make-up  of  the 
woman.  The  visceral  prolapse  itself  is  but 
slightly  indicated  in  childhood,  may  be  first 
well  demonstrated  during  adolescence  and 
reaches  its  maximum  during  adult  life.  The 
nutrition  during  childhood  and  adolescence 
influences  the  size  and  form  of  the  chest  and 
upper  abdomen  more  than  any  other  factor. 
Ctace  established,  this  form  does  not  materially 
change  during  later  life.  There  is  some  widen- 
ing of  the  waist  line  in  late  adult  Ufe,  but  the 
depth  remains  shallow  if  it  has  been  so  earlier. 


Since  the  nutrition  of  children  may  in  most 
instances  be  bettered  by  proper  hygiene,  this 
fact  contains  a  valuable  hint  in  the  prevention 
of  enteroptosis.  I  would  not  be  understood  as 
saying  that  the  abnormal  form  of  the  thorax 
causes  the  prolapse.  The  lessened  amount  of 
fat,  the  abnormal  inner  contour  of  the  ca\'ity 
itself,  and  the  relaxation  and  weakness  of 
the  limiting  structures  within  the  abdomen 
may  be  regarded,  I  believe,  as  the  most  imme- 
diate meckanical  causes  of  the  prolapse. 

To  return  to  the  adult.  We  can  draw  no 
sharp  line  of  distinction  between  women  of 
the  two  groups  which  we  have  discussed.    If 
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we  examine  a  long  series  of  women,  we  will 
find  many  of  mixed  type.  But  in  the  purer 
forms  of  each  group  we  find  so  many  points 
of  difference  as  to  make  a  distinction  quite 
necessary.  In  women  of  the  first  or  acquired 
group  we  are  not  dealing  with  long  standing 
fundamental  defects,  although  when  the 
anomalies  are  outspoken  the  symptoms  are 
quite  as  distressing.  With  women  of  the 
second  or  congenital  group,  on  the  other  hand, 
we  are  dealing  with  such  defects  and,  although 
she  may  often  be  brought  into  a  state  of  good 
health,  her  innate  lack  of  vitality  will  at  the 
best  limit  her  activities  to  a  greater  or  lesser 
degree.  We  may  not  reasonably  hope  at  this 
late  period  to  endow  her  with  an  energy  she 
has  always  lacked.  Women  of  this  second  or 
congenital  group,  however,  vary  greatly,  not 
only  in  the  degree  in  which  the  anomalies 
exist  but  abo  in  the  kind  and  severity  of  the 
symptoms  they  present. 

Those  with  the  milder  degree  of  enteropto- 
sis  and  some  in  which  the  condidon  is  fairly 
well  pronounced  but  who  are  endowed  with  a 
stable  nervous  system  (the  best  asset,  I  believe, 
they  can  possess),  or  whose  lives  are  so  well 
ordered  that  strain  does  not  come  frequently 


or  great  upon  them,  will  have  good  health  as 
we  ordinarily  know  it  or  only  have  symptoms 
under  strain.  A  surprising  amount  of  good 
may  be  done  these  enteroptotic  women  of 
moderate  type  by  proper  hygiene  and  treat- 
ment, and  even  much  worse  cases  may  some- 
times be  improved.  There  are  those,  how- 
ever, usually  of  marked  degree,  who  seem 
doomed  to  perpetual  invalidism  and  in  whom 
the  outlook,  for  any  therapeutic  measures 
seems  hopeless.  An  inventory  must  be  taken 
of  each  case  which  presents  itself.  Her 
history  in  early  life,  the  stability  of  her 
nervous  system  or  the  lack  of  it,  her  frailness 
of  body,  the  amount  of  fat,  the  sufficiency  of 
her  muscular  system  or  lack  of  it,  the  degree 
and  description  of  the  prolapse,  and  the  con- 
dition of  her  digestion  are  all  most  important 
in  this  estimate. 

This  brings  us  to  a  consideration  of  the 
symptomatology.  When  not  in  health  they 
present  the  symptoms  so  familiar  to  us  all  that 
I  shall  not  repeat  them,  and  we  may  divide 
them  at  once  into  several  groups. 

In  the  first  group  we  may  place  the  psychic 
and  nervous  disturbances  (which  are  often 
the  most  distressing  that  she  has). 
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In  the  second,  pain  in  the  back,  sides,  feet, 
abdomen  and  other  parts  of  the  body,  and 
which  may,  partly  at  least,  be  ascribed  to 
muscular  weakness  and  faulty  attitude. 

In  the  third,  those  symptoms  produced  by 
the  prolapsed  organs  themselves;  for  example, 
the  kidney,  which  may  produce  obstruction 
by  kinking  the  ureter. 

In  the  fourth,  certain  disturbances  of  func- 
tion, principally  those  of  menstruation,  urina- 
tion, and  the  digestive  system. 

The  disturbances  of  the  digestive  system 
are  by  far  the  most  important  that  we  have 
to  consider,  for  they  are  a  great  factor  in 
making  worse  her  general  condition.  The 
exact  nature  of  these  disturbances  is  not  alto- 
gether clear,  but  is  to-day  a  matter  of  spwcu- 
lation  and  opinion  rather  than  exact  knowl- 
edge.    Many  of  these  enteroptotic  women, 


Fig.  17. 

even  when  the  prolapse  is  great,  have  good 
digestions  and  are  free  of  symptoms;  others, 
with  care  as  to  their  diet  and  with  rationai 
living,  are  seldom  disturbed;  others  suffer 
constantly  from  this  source.  More  or  less 
prolonged  trouble  with  the  digestive  functions 
are  very  apt  to  follow  exhaustive  influences 
of  all  kinds,  and  so  commonly  has  this  been 
observed  that  it  has  given  rise  to  the  opinion 
that  we  are  dealing  here  with  a  neurosis.  In 
the  prolapse  of  the  viscera  and  in  the  anoma- 
lies associated  with  it,  we  have  a  gross  mechan- 
ical defect,  and  it  naturally  follows  that  some 
should  hold  the  opinion  that  this  is  the  cause 
of  the  trouble  in  many  if  not  all  cases.  The 
process  of  digestion  is  an  intricate  one, 
depending  upon  many  factors  for  its  normal 
state.  Until  all  the  factors  and  their  individ- 
ual importance  can  be  better  known  no 
opinion  in  this  matter  will,  I  believe,  reflect 
the  exact  or  whole  truth.  Certain  facts  seem 
fairly  well  established.  The  stomach  contents, 
procured  by  the  test  meal  plan,  show  in  a 
series  of  cases  no  constant  chemical  changes. 
Mostenteroptoticwomen  are  constipated, even 
when  they  have  no  other  digestive  symptoms. 
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On  investigation  of  those  having  digestive 
symptoms,  we  find  a  tardiness  of  the  stomach 
and  intestines  to  empty  themselves — a  stasis. 
In  a  considerable  number  of  women  we  have 
examined,  who  presented  the  familiar  stomach 
symptoms  with  constipation,  we  have  found 
this  to  be  a  fact  in  all.  This  is  best  brought 
out  by  the  bismuth  meal  and  X-ray,  and  I 
show  you  here  a  typical  case. 

Fig.  i8.  This  woman,  with  a  well  marked 
enteroptotic  habit  of  the  congenital  type, 
presented  herself  with  a  long  list  of  usual 
symptoms,  combined  with  distress  or  uneasi- 
ness after  eating,  gas,  marked  constipation 
and  occasional  attacks  of  vomiting,  lasting 
several  days.  A  bismuth  meal  was  given  and, 
with  the  patient  standing,  X-ray  plates 
obtained  at  intervals  for  the  next  nine  hours, 
the  last  plate  at  the  end  of  so  hours.  I  am 
deeply  indebted  to  Dr.  Henry  Hulst  of  Grand 
Rapids  for  his  painstaking  work  in  making 
these  plates  and  for  many  su^estions. 

Fig.  19.  This  first  plate,  taken  at  the  end 
of  two  hours,  shows  a  typical  enteroptotic 
stomach  containing  the  bismuth  meal.  A 
very  small  amount  of  bismuth  has  passed  into 
the  small  intestine,  the  hepatic  and  splenic 
flexures  are  filled  with  gas  and  are  here  shown 
in  nearly  the  normal  position.  It  does  not 
show  the  transverse  colon.  A  capsule  of 
bismuth  and  air  remains  in  the  upper  end  of 
the  stomach. 


Fig.  20.  This  second  plate  was  taken  at  the 
end  of  two  hours  and  a  half.  It  shows  more 
bismuth  in  the  small  intestine  but  the  stomach 
still  contains  most  of  it. 

Fig.  21.  The  third  plate,  taken  at  the  end 
of  three  hours  and  a  half,  shows  about  the 
same  thing.  The  stomach  walls  are  folded  on 
themselves  above  the  bismuth,  which  is 
typical  of  the  atony  which  such  cases  show. 

Fig.  22.  The  fourth  plate  was  taken  at  the 
end  of  four  hours  and  20  minutes.  There  is 
still  bismuth  in  the  stomach,  which  now 
normally  should  be  empty.  There  is  more 
bismuth  in  the  small  intestine. 

Fig.  23.  The  fifth  plate,  taken  at  the  end 
of  five  hours  and  a  half,  shows  bismuth  still 
in  the  stomach.  The  oecum  is  beginning  to 
fill  up.  There  is  still  bismuth  in  the  small 
intestine.  Ordinarily  the  filling  up  of  the 
csecum  goes  hand  in  hand  with  the  emptying 
of  the  stomach,  so  that  when  the  stomach  is 
empty,  the  ciecum  is  full.  During  the  process, 
bismuth  is  found  in  the  small  intestine,  but 
not  normally  in  large  amounts. 

Fig.  24.  This  plate,  taken  at  the  end  of  six 
and  a  quarter  hours,  shows  bismuth  in  the 
stomach,  some  in  the  c£cum,  some  in  the 
small  intestine,  and  heaped  up  more  or  less 
at  the  lower  end  of  the  ileum.  Just  what  the 
normal  condition  is  as  regards  the  collection 
of  bismuth  at  this  point,  is  still  a  matter  for 
discussion.    As  far  as  I  know,  no  extended 
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series  of  observations  have  been  made  to 
determine  it.  Ordinarily,  at  least,  one  does 
not  expect  this  to  be  pronounced. 

Fig.  25.  (7th  plate).  At  the  end  of  seven 
hours;  the  stomach  is  nearly  empty.  Bismuth 
is  still  seen  in  the  small  intestine,  with  the 
caecum  not  yet  filled. 

Fig.  26.  (8th  plate).  At  the  end  of  nine 
hours;  the  stomach  is  nearly  empty.  Bis- 
muth is  still  seen  in  the  small  intestine,  with 
the  caecum  not  yet  filled. 

Fig.  27.  (9th  plate).  At  the  end  of  twenty 
hours;  the  caecum  and  transverse  colon  to  its 
middle  are  filled  with  the  bismuth.  Although 
the  bowels  have  moved  not  much  bismuth  has 
passed.  There  is  none  in  the  stomach,  or 
small  intestine.  With  the  caecum  filled,  there 
is  seen  some  sagging  of  the  hepatic  flexure  and 
the  transverse  colon  presents  the  usual  pro- 
lapse. 

We  have  in  this  case,  then,  a  delay  in  the 
passing  of  food  products  in  the  stomach, 
small  intestine,  and  large  bowel,  decidedly 
abnormal  at  least  in  the  stomach  and  pre- 
sumably so  in  the  small  intestine  and  large 
bowel.  We  cannot,  with  any  degree  of  cer- 
tainty, diagnose  any  actual  obstruction  at 
any  point  in  this  case.  It  is  a  type  frequently 
seen,  and  with  cases  that  present  more  marked 
signs  of  constriction  at  various  points  in  the 
alimentary  canal,  is  a  subject  for  present  day 
discussion.  The  point  I  wish  to  make  is  that, 
as  far  as  the  X-ray  examination  goes,  one 
cannot  be  too  certain  that  in  many  of  these 
cases   any   actual   obstruction   exists.     The 


delay  seems  all  along  the  line  and  depends 
upon  factors  as  yet  not  clearly  demon- 
strated. 

I  have  purposely  in  this  paper  considered 
principally  the  anomalies  of  structure  which 
are  outside  of  the  abdomen,  and  which  I  be- 
lieve fundamentally  to  be  at  fault  in  the 
prolapse.  That  local  defects  in  support  exist, 
which  allow  the  organs  to  assume  a  lower 
position  in  the  abdomen,  is  apparent;  that 
these  defects  are  not  .the  same  in  each  individ- 
ual case  is  demonstrated  by  the  fact  that  the 
kidneys,  stomach  and  colon  do  not  prolapse 
often  in  parallel  degree.  It  may  be  the 
kidneys,  it  may  be  the  lower  pole  of  the 
stomach  and  transverse  colon,  it  may  be  the 
caecum  or  hepatic  flexure  or  even  the  splenic 
flexure,  although  more  stable,  which  shows 
more  than  its  share  of  prolapse. 

That  in  the  prolapse  or  in  its  irregularity, 
that  in  adhesions  produced  by  inflammatory 
conditions,  the  result  of  infection  or  operation, 
there  may  be  conditions  produced  which 
mechanically  interfere  with  thie  passing  of  the 
food  products,  would  seem  reasonable,  and 
that  they  do  has  been  the  opinion  of 
many  competent  observers.  They  are  ques- 
tions which  I  shall  leave  to  others  on  the 
program,  whose  cUnical  experience  in  this 
work  has  been  greater  than  my  own.  My 
part  in  the  symposium  has  been  to  speak  of 
the  individual  herself  and  to  emphasize  the 
importance  of  not  losing  sight  of  fundamental 
matters  in  a  nearer  study  of  the  viscera  them- 
selves. 
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HOW   CAN   THE    SURGEON  IN   CIVIL  LIFE  BEST  SERVE 

HIS   COUNTRY   IN   TIME   OF  WAR?^ 

By  CHARLES  F.  STOKES,  A.  M.,  M.  D.,  D.  Sc.,  LL.  D.,  Washington,  D.  C. 

Surgeon  General,  United  States  Navy 


WHEN  international  complications 
assume  menacing  proportions  and 
patriotism  banishes  class,  party 
and  sectional  strife,  thrilling  the 
manhood  of  the  nation  with  an  overwhelming 
desire  to  stand  by  the  colors,  each  untrained 
individual  asks  himself  how  and  where  he  can 
serve  to  best  advantage.  In  these  hours  of 
national  stress  the  badly  balanced  are  prone 
to  indulge  in  hysteric  utterances  and  acts 
that  merely  defeat  the  well-meaning  aims 
that  prompt  these  outbreaks. 

Military  preparedness  demands  of  the 
navy  —  for  which  alone  I  am  qualified  to 
speak  —  an  ability  to  strike  a  mighty  and 
telling  blow  at  the  very  outset,  or  to  resist  a 
vicious  assault  in  the  early  days  or,  perhaps, 
hours  of  an  international  strife.  It  is  plain 
to  be  seen  that  an  effective  navy  should  be  on 
a  war  footing  at  all  times.  Ships  can  not  be 
built  nor  can  the  personnel  be  properly 
trained  in  its  very  special  activities  after  the 
outbreak  of  hostilities.  The  medical  de- 
partment is  the  only  branch  of  the  service 
that  is  not  fully  equipped,  in  time  of  peace, 
for  its  responsibilities  in  time  of  war.  This 
apparent  impreparedness  will  not  be  safe 
imtil  the  Naval  Medical  Reserve  Corps  is 
fully  recruited  and  properly  instructed  in  the 
very  important  humanitarian  activities  that 
will  be  required  of  it.  In  the  early  days  of 
war  it  is  the  surgeons,  with  their  assistant 
personnel  and  equipment,  that  are  most  im- 
peratively needed.  The  physicians  play 
their  part  later  on. 

When  it  is  fully  realized  that  a  vicious  blow 
may  be  struck  at  the  outbreak  of  hostilities, 
and  that  the  naval  battle  of  the  future  will 
not,  in  all  probability,  last  over  twenty  min- 
utes, and,  further,  that  we  may  have  twenty- 
five  per  cent  of  casualties,  then  it  will  be  seen 
that  there  may  be  anywhere  from  ten  to 
thirty  thousand  wounded  on  our  hands, 
accimiulated  in  twenty  minutes,  a  situation 


imparalleled  elsewhere.  No  army  or  navy 
has  yet  been  properly  prepared  in  the  medical 
department  for  its  responsibilities  in  time  of 
war.  It  is  to  you  patriotic  surgeons  that  we 
turn  in  time  of  national  stress  to  succor  the 
woimded  and  to  save  your  coimtry  from  jus- 
tifying the  charge  of  apathy  and  indifference 
to  its  grave  humanitarian  responsibilities. 
The  personnel  of  the  regular  establishment 
will  be  stationed  almost  to  a  man  on  the  fight- 
ing ships,  there  engaged  in  purely  military 
duties. 

Before  outlining  in  detail  the  field  of  work 
of  the  surgeons  enrolled  in  the  Medical 
Reserve  Corps,  let  us  consider  for  a  moment 
the  character  of  the  woimds  of  naval  warfare. 
Our  new  14-inch  guns  have  an  effective  range 
of  about  fourteen  miles,  and  we  now  fire 
upon  moving  targets  at  a  distance  of  nine  and 
even  ten  nules  in  ordinary  battle  practice; 
the  accuracy  and  rapidity  of  fire  are  amazing. 
Each  of  these  monster  rifles  hurls  a  projectile 
weighing  1,400  poimds  (two  thirds  of  a  ton 
of  metal)  at  a  velocity  of  2,900  foot-seconds 
(about  half  a  mile  a  second),  and  develop>s  a 
muzzle  energy  of  66,000  foot-tons.  The 
powder  charge  for  the  14-inch  piece  weighs 
between  350  and  400  poimds,  and  each  mon- 
ster shell  carries,  as  well,  a  large  bursting 
charge  of  high  explosive,  so  that  at  the  mo- 
ment of  impact  its  destructive  effects  may  be 
as  far  reaching  as  possible.  The  propelling 
and  bursting  charges  of  powder  are  made  up 
of  nitroglycerine,  gun  cotton,  nitrocellulose, 
and  a  deterrent,  yielding  largely,  as  products 
of  combustion,  CO  and  NOj,  both  dan- 
gerously poisonous  gases,  which  have  further 
complicated  conditions  aboard  ship. 

From  the  foregoing  it  will  be  apparent  that 
in  battle  we  shall  have  powder  gases,  not 
only  from  our  own  batteries,  but  from  the 
explosions  of  shells  hurled  at  us.  Probably 
all  the  wounded  will  be  more  or  less  poisoned 
either  by  powder  gas  or  smoke,   a  grave 
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menace  to  life,  and  a  serious,  complicating 
handicap  to  military  effectiveness.  That  the 
seriousness  of  the  menace  from  smoke  is  fully 
appreciated  is  apparent  from  the  fact  that 
the  smokestacks  of  the  new  battleships  carry 
thirteen  inches  of  armor.  A  stack  perforated 
low  down  or  between  decks  might  drive  every- 
body out  of  the  fire  room,  or  asphyxiate  all 
serving  there. 

From  the  composition  of  powder  gas  it  is 
evident  that  we  shall  have  two  types  of 
poisoning,  one  resembling  illimiinating  gas 
poisoning,  the  other  irritative  in  its  effects. 
Both  may  vary  in  degree.  In  the  one  group, 
in  mild  cases,  we  find  dilatation  of  the  pupils, 
impaired  vision,  a  fall  in  blood  pressxire,  a 
rapid  heart  action,  and  possibly  some  mental 
confusion.  A  larger  dosage  of  powder  gas 
may  lead  to  unconsciousness  and  death.  As 
the  complicated  structural  peculiarities  of 
our  battleships  necessitate  the  employment 
of  artificial  ventilation,  it  is  evident  that 
should  we  run  oxir  ventilating  systems  during 
battle  the  best  ventilated  space  at  once,  be- 
comes the  most  dangerous  from  powder  gas 
contamination.  After  the  battle  of  the  Sea 
of  Japan,  Russo-Japanese  War,  on  board  a 
ship  that  had  run  its  ventilating  S3^tem  dur- 
ing the  fight,  every  person  in  one  compart- 
ment was  either  dead  or  imconsdous.  It  is 
probable  that  the  undue  proportion  of  pros- 
tration attending  shell  wounds,  formerly 
attributed  to  shock,  is  really  due,  in  part  at 
least,  to  gas  poisoning,  and  not  to  injury  alone. 

Shells  are  masses  of  steel  with  conical  tips 
containing  a  detonating  mechanism  which,  on 
impact,  ignites  a  bursting  charge,  thus  dis- 
rupting the  shell  into  scores  of  fragments 
which  shower  a  conical-shaped  area  from  this 
point  onward  by  reason  of  the  momentum  of 
the  mass.  Objects  hit  by  oncoming  shells 
are  often  set  in  motion,  thus  becoming  sec- 
ondary missiles.  The  shell  fragments  vary 
in  size,  with  edges  generally  rough  and  jagged, 
are  of  relatively  low  velocity  and  usuaUy  so 
hot  as  to  sear  the  tissues.  The  battery  of  a 
single  ship  may  throw  ten  or  more  tons  of 
metal  per  minute  against  the  side  of  another; 
the  accuracy  of  fire  these  days  justifies  the 
belief  that  the  percentage  of  misses  will  be 
small. 


To  offset  this  offensive  development,  the 
vitals  of  battleships  are  placed  behind  heavy 
armor,  and  all  objects  that  can  be  dispensed 
with,  which  are  likely  to  explode  shells  or 
become  secondary  missiles,  have  disap- 
peared. The  so-called  basket  masts  of  the 
American  navy  aim  to  withstand  shell 
fire  without  falling  and  without  exploding 
shells. 

From  the  nature  of  the  projectiles  thus 
briefly  described,  the  seriousness  of  the 
woimds  of  naval  warfare  is  evident.  Whole 
Umbs  may  be  torn  off,  disemboweling  may 
take  place,  or  the  entire  body  be  peppered 
with  small  fragments.  As  the  velocity  of  the 
fragments  is  relatively  low,  lodgment  is  com- 
mon, and  impact  against  bone  frequently 
causes  splintering.  Practically  all  shell 
wounds  are  infected  by  reason  of  their  ex- 
tent, character  and  contaminating  surround- 
ings, and  they  are  usuaUy  seared  as  well. 
Bums  from  exploding  shells  and  fire,  and 
scalds  from  damaged  steam  pipes  add  to  the 
horrors  of  the  situation.  A  detailed  consid- 
eration of  these  injuries  is  beyond  the  scop>e 
of  this  paper.  Shell  wotmds  involving  bones 
and  the  nervous  and  vascular  systems  teem 
with  interest.  The  frequency  of  traumatic 
aneurisms  will  be  appreciated  when  it  is 
known  that  in  one  hospital  a  Japanese  sur- 
geon operated  upon  one  hundred  and  ten 
cases.  Head  injiuies  are  varied  and  com- 
plicated. The  number  of  deaths  from  drown- 
ing equal  those  from  gun  fire. 

In  time  of  war  the  personnel  of  the  medical 
department  of  a  battleship  carrying  a  thou- 
sand men  would,  in  all  probability,  be  three 
surgeons  and  from  seven  to  ten  hospital 
corpsmen,  with  possibly  an  additional  detail 
of  untrained  men  who  have  no  other  battle 
assignments.  The  duties  of  these  individuals 
will  be  to  keep  as  many  men  at  their  fighting 
stations  as  possible.  Any  attempt  to  imder- 
take  operative  treatment  or  to  remove  the 
wounded  to  a  dressing  station  is  out  of  the 
question  during  action.  The  wounded  will 
have  to  lie  where  they  fall. 

If  the  casualties  reached  thirty  per  cent  we 
should  have  some  three  hundred  thirty  killed 
and  wounded  lying  about  the  decks  of  a  single 
ship.    The  medical  department  of  the  ship 
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could  not  possibly  cope  with  this  situation 
unless  it  received  assistance  from  outside. 
The  breakdown  would  lead  to  cruel  and  un- 
necessary suffering,  and  might  assume  the 
proportions  of  a  national  disgrace. 

The  assistance  from  without,  just  alluded 
to,  must  come  from  properly  qualified  sur- 
geons in  civil  life  who  have  previously  been 
enrolled  in  the  Medical  Reserve  Corps.  The 
activities  of  the  surgeon  in  civil  life  are  piurely 
humanitarian:  he  is  a  citizen  of  great  value 
to  his  community.  If,  through  patriotism, 
he  offers  the  government  his  professional 
skill  in  time  of  national  stress,  it  is  perfectly 
proper  that  his  life  should  be  safeguarded  by 
service  under  the  Red  Cross,  in  order  that  he 
may  be  reasonably  sure  to  be  returned  to  his 
community  and  resume  his  former  activities. 
Under  these  conditions  the  surgeon  in  civil 
life  —  the  enrolled  Medical  Reserve  Corps 
officer  —  could  render  most  valuable  service 
to  his  flag.  He  woxild  be  out  of  place  on  the 
fighting  ships  by  reason  of  his  lack  of  military 
training. 

I  have  devised  a  battle  plan  which  wiU 
humanely  and  efficiently  deal  with  the  com- 
plicated problem  of  caring  for  the  rapid  accu- 
mulation of  thousands  of  wounded.  In 
describing  this  scheme  in  a  paper  of  this  sort 
it  is  deemed  best  to  omit  military  and  nautical 
details. 

It  is  planned  to  charter  large  merchant 
steamers  for  service  during  hostilities,  and  to 
so  remodel  them  that  each  will  be  capable  of 
caring  for  about  i  ,000  wounded.  Each  one  of 
these  ships  wiU  be  commissioned  under  the 
Red  Cross,  and  thus  neutralized,  and  will  be 
assigned  to  a  battleship  division  of  the  fleet. 
A  division  of  the  fleet,  on  a  war  footing,  con- 
sists of  four  ships.  The  hospital  space  on 
each  medical  transport  will  be  split  up  into 
four  parts,  each  part  being  allotted  to  a  ship 
of  the  division.  The  officers  of  the  Medical 
Reserve  Corps  with  their  assistants,  or  hos- 
pital corpsmen,  will  be  assigned  to  the  medical 
transports  under  the  leadership  of  a  few 
officers  of  the  regular  service.  They  will 
there  be  arranged  in  four  groups,  each  group 
being  assigned  to  the  care  of  a  particular 
battleship  and  its  hospital  space  on  the  med- 
ical transport.     During  a  lull  in  battle,  or 


after  the  action  is  over,  the  younger  reserve 
corps  officers,  with  their  assistants  and  a 
specially  prepared  paraphernalia  for  effecting 
rapid  occlusive  and  immobilizing  dressings, 
will  be  put  on  board  their  previously  assigned 
battleships,  there  to  care  for  the  wounded  on 
the  firing  Une. 

The  senior  reserve  corps  officers  remain 
behind  to  prepare  for  the  reception  of  the 
wounded  on  the  medical  transports,  and  after- 
ward to  act  as  consultants  or  operators,  as 
the  case  may  be.  Each  reserve  corps  officer 
who  boards  a  battleship  should  have  with 
him  at  least  two  assistants,  and  an  anaes- 
thetist and  a  recorder,  as  well  as  the  equip- 
ment alluded  to.  The  flow  of  woimded  will 
be  continuous,  and  the  fleet  rapidly  cleared,  in 
case  a  renewal  of  battle  is  contemplated.  It 
will  be  seen  that  the  wounded  will  be  handled 
in  an  orderly  way  and  will  be  under  the  care 
of  the  surgeons  who  first  treated  them  at  the 
firing  line  until  they  are  finally  disposed  of  at 
the  collecting  station,  or  sanitary  base.  Each 
medical  transport  will  be  equipped  with  the 
necessary  hospital  appurtenances  for  op- 
erative procedures  and  other  treatment,  as 
well  as  for  diagnosis. 

The  plan  under  consideration  provides 
for  a  large  sanitary  base,  to  which  the 
wounded  will  be  rapidly  transported,  each 
group  of  medical  reserve  corps  officers  go- 
ing on  shore  with  the  woimded  under  its 
care.  Accurate  and  most  valuable  data  will, 
no  doubt,  be  available  at  the  close  of  hos- 
tilities. 

It  is  often  necessary  to  care  for  the  enemy's 
wounded,  which,  if  humanely  accomplished, 
will  tend  to  an  early  resumption  of  friendly 
relations. 

It  is  believed  that  in  time  of  war  the  navy 
will  require  fully  1,000  officers  in  the  Medical 
Reserve  Corps,  and  it  is  urgently  requested 
that  properly  qualified  physicians  and  sur- 
geons give  this  matter  their  consideration. 
Each  reserve  corps  officer  will  be  asked  to 
interest  from  eight  to  ten  assistants  who 
would  be  willing  to  serve  with  him  in  time 
of  war.  These  hospital  corpsmen  might 
be  recruited  from  among  young  physicians, 
operating  assistants,  hospital  internes,  stu- 
dents,   or    hospital    orderlies.     An    operator 
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might  thus  take  with  him  the  operating 
team  with  which  he  is  accustomed  to 
work. 

It  will  be  too  late  properly  to  recruit  and 
instruct  the  reserve  corps  after  the  outbreak 


of  hostilities.  It  is  planned  to  give  instruc- 
tion through  correspondence,  by  literature, 
by  assignment  to  the  Naval  Medical  School, 
and  by  duty  in  the  ships  of  the  fleet  for  brief 
periods,  if  feasible. 


REPORT  OF  INTERESTING  BACTERIOLOGICAL  FINDING   IN 

A  CASE  OF  PEMPHIGUS 

Isolation  of  an  Anaerobic  Bactllus  from  the  Vesicles  and  Treatment  of  the  Disease 

BY  an  Autogenous  Vaccine.    A  Preliminary  Report 

By  ERNEST  SINGLETON  HENDRY,  A.  B.,  M.  D.,  Baltimore,  Maryland 

Assistant  Resident  Physician.  Union  Protestant  Infirmary 


FOR  the  past  two  months  I  have  been 
studying  a  case  of  pemphigus  in  the 
hope  of  determining  the  etiological 
factors  in  this  disease,  so  mysterious 
as  to  etiology  and  so  discouraging  as  to  treat- 
ment. Before  going  into  the  bacteriological 
investigation,  it  might  be  well  to  make  a  brief 
note  of  the  clinical  findings.  The  patient 
was  a  man  38  years  of  age,  weighing  250 
jxDunds,  very  nervous,  weak,  and  unable  to 
sleep  on  account  of  the  extreme  discomfort 
produced  by  the  disease.  There  was  a 
marked  ulceration  of  the  mucous  membranes 
of  the  pharynx  and  larynx  resulting  from  the 
vesicidar  eruption  with  increased  salivary  and 
mucous  secretions.  Over  the  chest  were  two 
large  areas  made  up  of  blebs  and  ulcerated 
bases  due  to  the  confluence  of  ruptured 
vesicles.  In  the  course  of  a  week  fresh  blebs 
appeared  scattered  over  the  abdomen,  and  it 
was  from  these  that  our  bacteriological  in- 
vestigations were  made. 

The  method  of  procedure  was  as  follows: 
The  surface  of  the  bleb  was  seared  and  the 
fluid  from  the  vesicle  aspirated.  The  cultures 
from  this  were  made  upon  various  media. 
The  staphylococcus  epidermidis  albus  was 
obtained  from  all  of  these  blebs  in  pure  culture 
on  aerobic  media.  As  this  obviously  was 
simply  a  contamination  of  the  vesicular  fluid 
by  the  normal  bacteria  of  the  skin,  the  possi- 
bility of  finding  an  anaerobic  micro-organism 
was  considered,  and  cultures  were  made  on 
human  muscle  under  agar.     The  young  sep- 


arate blebs  were  selected  for  this  purpose. 
The  growth  was  extremely  slow,  one  to  three 
weeks  elapsing  before  a  small  white  area  was 
detected  on  the  muscle.  On  microscopic 
examination  this  proved  to  be  a  growth  of  a 
very  short,  small  bacillus,  in  some  cases 
appearing  segmented  and  in  pure  culture. 
The  hanging  drop  made  immediately  showed 
the  same  bacillus  slightly  motile  with  a  ten- 
dency to  occur  in  clumps.  With  this  as  con- 
trol a  positive  agglutination  was  obtained  with 
the  patient's  blood  serum.  From  this  pure 
culture,  broth,  milk,  agar,  blood  serum  agar, 
and  serum  glucose  agar  were  inoculated,  both 
aerobically  and  anaerobically,  but  so  far  no 
growth  has  been  obtained.  Transfers  to  new 
bits  of  human  muscle  proved  successful,  the 
growth  occurring  much  more  rapidly  than  on 
the  primary  culture.  Now  a  macroscopic 
growth  could  be  detected  as  early  as  forty- 
eight  hours.  Hanging  drop  from  these  showed 
the  same  organism,  but  with  diminished  mo- 
tility. No  growth  was  obtained  on  the  non- 
inoculated  bits  of  muscle  treated  anaerobically 
by  the  same  method.  In  other  words,  the 
growth  did  not  originate  in  the  muscle  itself. 
Specimens  of  muscle  were  obtained  from  dif- 
ferent patients  and  various  inoculations  made 
from  different  blebs  over  a  period  of  two 
weeks,  with  always  the  same  result. 

The  presence  of  this  micro-organism  in  the 
blebs  and  the  fact  that  it  agglutinated  with 
the  patient's  serum  suggested  the  possibility 
of  this  bacillus  being  the  cause  of  pemphigus 
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and  for  that  reason  a  vaccine  was  prepared. 
It  is,  of  course,  far  too  early  now  to  report  as 
to  the  possibiUty  of  preparing  an  antitoxin 
but  the  vaccine  prepared  by  the  ordinary 
method  is  now  being  given.  Beginning  with 
50  million  bacilli,  the  dose  was  gradually  in- 
creased every  twenty-four  hours,  imtil  a  max- 
imum of  400  million  was  reached  at  the  end 
of  a  week.  This  amoimt  was  then  repeated 
every  other  day.  The  fact  that  the  patient 
has  shown  gradual  improvement  after  these 
vaccinations,  while  not  at  all  a  proof  of  their 
curative  value,  as  the  disease,  of  course,  is 


peculiarly  prone  to  show  improvement  at 
various  stages  during  its  course  without 
any  apparent  reason,  nevertheless  is  suffi- 
cient to  warrant  us  in  carrying  out  further 
and  more  extensive  investigation  along  this 
line. 

Following  the  technique  as  described  above, 
it  is  interesting  to  note  diat  the  same  organism 
has  been  grown  from  two  other  cases  of 
pemphigus,  from  one  of  which  a  pure  culture 
has  just  been  obtained. 

I  wish  to  thank  Dr.  W.  A.  Fisher  for  sug- 
gesting the  Noguchi  method. 


DECOMPRESSION  IN   CASE  OF  SEVERE  INTRACRANIAL  TENSION 
WITH  FAILING   CIRCULATION:    AN  EXPERIMENTAL   STUDY 

By  CHARLES  H.  FRAZIER,  M.  D.,  and  A.  B.  EISENBREY,  M.  D.,  Philadelphia 


SINCE  the  early  nineties  the  subject  of 
intracranial  tension  has  received  the 
attention  of  many  investigators. 
Their  contributions  to  our  knowledge 
of  the  physiological  factors  concerned  in  the 
causation  of  increased  tension  and  of  the 
symptoms  which  this  condition  itself  pro- 
duces, based  on  animal  experimentation, 
have  been  suggestive  in  directing  the  surgical 
treatment  of  clinical  cases.  Trauma,  tumor, 
abscess,  haemorrhage,  hydrocephalus, —  all, 
in  varying  degrees,  may  produce  symptoms 
referable  to  increased  intracranial  tension. 
These  symptoms  are  attributed  to  interference 
with  the  blood  supply  of  the  medulla,  and  the 
heightened  blood  pressure  encoimtered  in 
sud^  states  is  regarded  as  a  beneficent  com- 
pensatory measure. 

It  is  unnecessary  to  review  the  advances 
made  and  the  successes  that  have  been 
achieved  in  the  surgery  of  the  brain  since 
practical  application  of  the  laboratory  find- 
ings has  been  made.  Indications  for  the 
operation  of  decompression  have  been  found 
in  fields  that  were  regarded  as  purely  medical, 
and  the  range  of  usefulness  for  surgical 
therapeutics  has  been  widely  extended.  In 
like  measure  the  fuller  knowledge  and  appre- 
ciation of  the  physiological  factors  involved 


in  any  surgical  attack  upon  the  central  nerv- 
ous system  has  helped  to  surroimd  such 
procedures  with  additional  factors  of  safety. 

In  these  investigations  it  has  been  our  pur- 
pose to  study  decompression  in  relation  to 
the  intracranial  disturbances  following  trau- 
ma, especially  the  lesions  such  as  contusion, 
which  are  followed  by  a  rapidly  increasing 
intracranial  tension. 

The  effect  of  decompression  in  cases  show- 
ing sjonptoms  of  advanced  compression,  such 
as  deep  stupor,  markedly  high  blood  pressure, 
respiratory  disturbances  and  vagus  pulse, 
has  been  most  variable,  and  in  many  cases 
most  disappointing  at  the  time  of  the  opera- 
tion. While  the  sj^mptoms  may  not  indicate 
a  particularly  severe  grade  of  intracranial 
tension  or  yet  have  been  of  long  duration, 
in  spite  of  an  extensive  decompression, 
paralytic  s}rmptoms  arise,  the  respiration  and 
circulation  faQ. 

It  is  a  well-known  clinical  fact  that  a 
majority  of  the  cases  of  serous  cerebral  con- 
tusion, such  for  example  as  attend  basal 
fractures,  recover  spontaneously,  even 
though  they  may  have  reached  the  stage  of 
vagus  disturbance  or  even  of  vasomotor  dis- 
turbance. With  the  compensatory  increase 
in  blood  pressiure  in  these  cases  decompression 
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may  relieve  some  of  the  subjective  symptoms, 
sudi  as  headache,  or  may  even  so  diminish 
the  intracranial  tension  that  the  vagus  and 
vasomotor  disturbances  may  subside  more 
rapidly;  but  the  operation  at  this  stage  is 
clearly  not  a  life-saving  procedure,  and 
therefore  its  performance  as  a  routine  is  of 
very  questionable  propriety. 

In  the  following  jexperimental  work  our 
aim  has  been  to  study  the  effectiveness  or  the 
ineffectiveness  of  decompression  in  prevent- 
ing a  fatal  termination  in  the  more  severe 
types  of  intracranial  pressure  or  the  t3rpes 
with  fatal  tendencies ;  Uiat  is  to  say  the  types 
which  pass  beyond  the  stage  of  compensation 
to  the  ^'Lahmimgsstadimn"  (Kocher)  with  its 
failure  of  the  respiratory  and  circulatory 
mechanism.  It  is  in  this  group  that  operative 
intervention  might  be  resorted  to  with  pro- 
priety should  it  prove  effective. 

Because  of  the  relatively  limited  time 
available  for  graphic  registration  of  the 
physiological  phenomena  in  individual  ex- 
periments, it  is  evident  that  these  symptoms 
must  be  brought  about  rapidly  as  compared 
with  the  gradual  onset  of  similar  conditions 
that  is  usual  in  clinical  experience.  A  rapidly 
raised  intracranial  pressure  with  little  or  no 
time  for  readjustment  or  compensation  con- 
stitutes a  more  severe  and  direct  assault  upon 
the  vital  centers  than  does  an  equal  degree  of 
pressure  gradually  produced. 

Our  experiments  may  be  divided  into  two 
distinct  groups.  In  the  first  group  the  in- 
creased pressure  was  produced  by  substances 
introduced  between  the  craniimi  and  the 
brain,  and  in  the  second  by  causative  factors 
within  the  brain  substance  itself. 

Twenty-three  dogs  and  one  Rhesus  mon- 
key were  utilized  in  the  experiments.  In  all 
cases  the  animals  were  imder  full  ether  anaes- 
thesia administered  by  intratracheal  insuffla- 
tion. Undoubtedly  this  method  of  anaestheti- 
zation,  affording  as  it  does  a  very  efficient  arti- 
ficial respiration,  prevented  a  discouraging 
mortality  early  in  many  of  the  experiments, 
when  a  too  rapidly  raised  pressure  had  caused 
atemporaryrespiratoryfaUure,beforecompen- 
sation  had  occurred;  the  method  was  also  in- 
valuable when  in  the  event  of  early  respiratory 
failure  without  marked  circulatory  disturbance 


it  was  desired  to  maintain  the  given  intracra- 
nial pressure  until  the  effects  of  decompression 
could  be  studied.  Graphic  records  of  the 
blood  pressure  and  respiratory  movements 
were  made.  Where  feasible  the  actual  in- 
tracranial pressure  or  changes  in  the  volume 
of  the  brain  were  recorded  on  the  same  drum. 

"General  compression"  was  produced  ac- 
cording to  the  method  described  by  Gushing, 
and  our  results,  in  so  far  as  the  physiological 
reactions  produced  are  concerned,  are  in 
accord  with  his  conclusions.  A  small  metal 
cannula  was  firmly  screwed  into  a  trephine 
hole  in  the  parietal  region  after  having  first 
opened  the  dura.  The  cannula  was  connect- 
ed by  a  T-tube  with  a  mercury  manometer 
for  graphic  registration  of  the  pressure  of  the 
solution,  which  represented  also  the  intracra- 
nial pressure.  The  other  arm  of  the  T-tube 
was  connected  with  a  supply  bottle  contain- 
ing normal  saline  solution  £hat  could  be  raised 
or  lowered  by  cord  and  pulley  attached  to  the 
ceiling. 

Intracranial  pressure  so  produced  is  uni- 
formly distributed  over  all  parts  of  the  brain 
including  the  medulla.  The  effects  upon 
respiration  and  circulation  should  be  pro- 
portional to  the  degree  of  compression  of 
the  vessels  and  to  the  resulting  anaemia  of  the 
vital  centers  in  the  medulla.  In  five  experi- 
ments it  was  found  that  the  increase  of  pres- 
sure necessary  to  call  forth  a  response  of  the 
vasomotor  center  resulting  in  a  slight  rise  of 
blood  pressure  averaged  10  to  15  mm.  of 
mercury.  This  may  be  explained  on  the 
basis  of  a  vasomotor  response  due  in  part  to 
an  anaemia  of  the  cortex  owing  in  all  prob- 
ability to  the  easy  compressibility  of  the 
small  superficial  vessels  suppljdng  that  region, 
and  in  part  to  sensory  stimuU  from  the  dura. 
When  the  pressure  was  raised  gradually,  but 
steadily,  but  little  change  in  the  circulation 
except  a  slight  rise  in  the  blood  pressure  level 
was  noted  until  the  intracranial  pressure 
approximated  that  of  the  general  blood  pres- 
sure or  in  the  average  case,  100  mm.  of  mer- 
cury. Then*  the  response  was  a  rise  in  blood 
pressure  which  constantly  tended,  in  case  of 
a  further  rise  in  intracranial  pressure,  to 
maintain  a  level  slightly  above  that  of  the 
intracranial   pressure.     If,  however,  the  in- 
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tracranial  pressure  was  rapidly  raised  to  a 
point  considerably  above  that  of  the  blood- 
pressure  level,  vasomotor  compensation  did 
not  come  into  play  and  circulatory  failure 
rapidly  supervened.  This  failure  was  ushered 
in  by  slowing  of  the  heart  through  vagus  in- 
hibition, then  by  an  abrupt  fall  of  blood  pres- 
sure. The  character  of  this  circulatory 
failure  indicates  that  in  addition  to  the 
marked  vagus  effect  there  is  undoubtedly  a 
simultaneous  paralysis  of  the  vasomotor 
center. 

In  these  experiments  before  the  maximum 
circulatory  effects  had  been  attained  the 
respiratory  center  gave  evidence  of  involve- 
ment. Slowing  and  deepening  of  the  res- 
piration was  noted  when  the  intracranial 
pressure  was  still  considerably  below  the 
level  necessary  to  produce  serious  changes  in 
the  circulation.  As  the  pressure  was  in- 
creased the  respiration  became  shallow  and 
still  slower,  and  ceased  just  before  the  circu- 
latory failure  began.  In  all  cases  the  res- 
piration was  the  first  to  fail,  and  although 
asphyxia  was  prevented  by  intratracheal 
insufflation,  it  is  possible  that  the  absence 
of  the  ''respiratory  pump"  action  may  have 
been  an  added  factor  in  promoting  the  rapid- 
ity of  the  fall  in  blood  pressure.  It  was 
found  extremely  difficult  to  produce  and  main- 
tain a  pressure  that  would  cause  the  marked 
respiratory  or  circulatory  symptoms  desired 
without  a  complete  failure  of  both.  In  fact 
we  were  unable  to  produce  a  period  of  failing 
circulation  of  sufficient  length  to  permit  the 
carrying  out  of  surgical  procedures.  The 
actual  failure  of  circulation  was  always  of 
rapid  onset,  and  in  order  to  try  to  save  the 
animal,  it  was  necessary  rapidly  to  reduce 
the  intracranial  pressure  by  lowering  the 
supply  bottle.  The  most  striking  fact  from 
a  practical  standpoint  was  the  frequency  of 
failure  to  save  the  animal  even  by  this  most 
effective  means  of  reducing  the  intracranial 
pressure,  when  once  the  failure  of  circulation 
had  begun  (Fig.  i). 

With  a  pressure  sufficient  to  cause  the 
maximum  severity  of  symptoms,  just  short 
of  actual  circulatory  failure,  with  absence 
of,  or  severe  disturbance  of,  respiration,  with 
high  blood  pressure,  and  with  vagus  pulse, 


decompression  of  the  opposite  temporo- 
parietal region  was  done,  and  the  usual 
condition  of  a  tense  and  bulging  dura  was 
found.  With  the  removal  of  an  area  of  bone 
even  relatively  more  extensive  than  the  area 
removed  in  similar  clinical  cases,  the  in- 
tracranial  pressure  as  shown  by  the  manometer 
was  hut  very  slightly  decreased,  and  the  symp- 
toms showed  practically  no  improvement.  The 
same  negative  results  were  obtained  when 
the  procedure  was  carried  out  in  the  sub- 
occipital region  where,  though  a  less  extensive 
decompression  is  possible,  the  pressure  over 
the  medulla  was  more  directly  relieved.  The 
further  opening  of  the  dura  added  but  little 
to  this  except  for  slight  improvement  in  res- 
piratory function  and  lessening  of  vagus 
action.  That  portion  of  the  brain  which 
bulges  through  the  opening  rapidly  increased 
in  size  and,  according  to  the  work  of  Cannon 
{Am.  J,  Phys.,  1901,  vi,  91),  this  must  result 
in  severe  injury  to  the  brain  tissue  itself,  as 
pressure  on  the  edges  of  the  dura  and  bone 
causes  interference  with  its  blood  supply,  and 
oedema  results.  In  some  of  our  cases  the 
force  of  protrusion  was  sufficient  to  disin- 
tegrate the  brain  tissue. 

Local  compression.  Increased  intracranial 
pressure  due  to  local  compression  was  pro- 
duced by  the  introduction  of  well-circum- 
scribed masses  such  as  small  dilatable  rubber 
bags  between  the  dura  and  the  brain  in 
the  parietal  or  in  the  occipital  region.  In 
our  work  a  "tumor"  of  generally  globular 
form  and  of  a  volume  of  i  or  2  cc.  caused  a 
small  but  definite  rise  in  blood  pressure, 
which  was  of  short  duration.  The  transient 
nature  and  the  smallness  of  the  rise  is  prob- 
ably to  be  accounted  for  by  the  fact  that 
displacement  of  the  cerebrospinal  fluid  and 
the  compressibility  of  the  larger  venous  chan- 
nels  permitted  a  readjustment  of  the  impaired 
circulation  in  the  localized  area  of  the  cortex 
from  which  the  stimulation  of  the  vasomotor 
center  arose.  When  the  volume  of  the  tumor 
was  increased  to  about  6  cc,  the  respiration 
became  involved,  and  at  approximately  8  cc. 
the  circulatory  symptoms  became  manifest 
(Fig.  2).  These  volumes  are  relative  only 
and  varied  with  the  cranial  capacity  of  the 
animal  used.    When  the  size  of  the  tumor 
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was  carefully  adjusted  so  as  to  produce  just  a 
beginning  involvement  of  respiration  and 
circulation,  relief  was  readily  afforded  by  a 
free  and  rapid  decompression  of  the  opposite 
parietal  region,  in  some  cases  even  without 
opening  the  dura.  In  general  it  was  evident 
that  the  power  of  accommodation  and  read- 
justment posdble  so  far  as  the  \ital  centers  are 
concerned,  in  the  presence  of  a  relatively 
large  but  circumscribed  artificial  tumor,  is 
rather  great  when  such  a  tumor  is  situated 
over  the  cerebral  cortex.  If,  however,  such 
a.  tumor  is  placed  in  the  occipital  region  the 
fatal  tendencies  are  naturally  much  greater 
and  of  more  rapid  onset  since  the  pressure 
exerted  by  even  a  small  tumor  is  more  directly 
transmitted  to  the  underlying  medullary  cen- 
ters. In  these  cases  cerebral  decompression 
in  the  parietal  region  was  largely  inefficient. 
It  may  be  said  for  "local  compression"  as 
for  "general  compression"  that  when  res- 
piratory failure  has  occurred  and  the  blood 
pressure  has  begun  to  fall,  neither  decom- 
pression nor  the  collapse  of  the  tumor  serves 
to  prevent  a  fatal  termination.  The  reg- 
ulatory mechanism  of  the  vasomotor  system 
is  not  called  into  play  with  the  uniformity 
that  it  shows  under  general  compression; 
and  the  onset  of  respiratory  and  circu- 
latory disturbances  is  more  sudden,  and 
these  disturbances  are  of  a  more  severe 
type. 


Contusion.  In  our  attempts  to  produce 
increased  intracranial  pressure  through  causes 
lying  within  tbe  brain  itself,  the  methods  de- 
scribed by  Cannon  were  employed.  He  dem- 
onstrated in  cats  that,  following  contusion  of 
the  brain  substance  by  blows  transmitted 
through  the  skull, an  oedemaof  the  brain  tissue 
is  produced.  This  cedema  is  the  result  of 
deficient  circulation  due  to  thrombosis  of  the 
small  terminal  arteries  supplying  the  cortex, 
and  is,  he  believes,  the  cause  of  the  secondary 
pressure  symptoms  common  in  cases  of  head 
injury.  He  showed  also  that  there  is  a 
marked  tendency  of  this  cedema  to  progress. 
As  a  given  area  takes  up  fluid  and  swells, 
the  circulation  of  the  adjacent  tissue  is  im- 
paired. This  in  turn  becomes  oedematous, 
and  the  process  continues  until  the  intra- 
cranial pressure  so  generated  is  sufficient  to 


obstruct  the  circulation  of  the  vital  centers, 
and  death  ensues. 

The  period  required  for  the  development 
of  an  oedema  sufficient  to  affect  the  vital 
centers  is  evidently  great,  for  in  the  time 
available  for  each  experiment,  up  to  five 
hours,  we  were  compelled  to  deal  with  the 
more  immediate  effects  of  the  contusion. 
These  eilects  in  so  far  as  the  blood  pressure 
and  respiratory  findings  were  concerned 
agreed  with  those  described  by  Cannon  {Fig,  3) . 

The  rise  of  blood  pressure  directly  follow- 
ing the  injury  was  of  short  duration.  In  one 
case  a  slight  but  persistent  rise  unaccompanied 
by  respiratory  disturbances  was  relieved  by 
trephining  at  the  site  of  the  contusion  and 
the  removal  of  a  subdural  accumulation  of 
blood.    Evidently  the  rise  was  caused  by 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


the  local  anaemia  of  the  cortex  due  to  the 
pressure  of  this  clot.  In  none  of  the  experi- 
ments, during  the  relatively  short  period  (four 
or  five  hours)  over  which  they  ran,  did  any 
typical  pressure  symptoms  develop.  Al- 
though there  were  disturbances  of  the  res- 
piration amounting  in  some  instances  to  a 
transient  paralysis  of  that  function  immedi- 
ately following  the  injury,  none  of  the  res- 
piratory symptoms  typical  of  increased  pres- 
sure were  produced. 

Since  it  is  altogether  probable  that  a  great 
number  of  cases  of  traumatic  injury  of  the 
skull  presenting  pressure  symptoms  of  severe 
grade  must  owe  the  increase  of  intracranial 
pressure  to  an  cedema  of  the  brain  tissue,  it 
is  a  matter  of  regret  that  its  experimental 
production  has  not  been  accomplished  to  a 
degree  to  make  it  available  for  study  in  this 
connection.  The  brains  of  these  animals 
showed  evidence  of  severe  contusion  of  the 
area  over  which  the  blows  were  delivered, 
but  in  no  case  even  five  hours  after  the  trauma 
was  there  a  tense  and  bulging  dura  found  on 
opening  the  skull. 

Embolism.  Following  a  suggestion  re- 
ceived in  a  personal   communication  from 


Cannon,  attempts  were  made  to  produce 
cerebral  cedema  by  causing  embolism  of  the 
smaller  vessels  of  the  cortex  through  the 
injection  of  sus[>ensions  of  lycopodlum  spores 
into  the  carotid  arteries.  A  quite  opaque 
suspension  was  made  in  normal  saline  solution 
and  this  was  injected  through  an  hypodermic 
needle  into  the  common  carotid  artery  close 
to  its  bifurcation.  Usually  2.5  cc.  of  the 
suspension  was  injected  into  each  carotid. 
The  effects  were  immediate  and  most  striking 
both  on  respiration  and  circulation,  but  they 
could  not  be  ascribed  to  an  increased  intra- 
cranial pressure  (Fig.  4).  There  could  be  no 
doubt  but  that  the  blood  supply  of  the  centers 
concerned  had  been  obstructed  by  the  seeds. 
Decompression,  as  was  to  be  expected, 
exerted  no  beneficial  effects. 

Conclusions.  The  physiological  phenome- 
non, repeatedly  observed  throughout  these 
experiments,  was  the  failure  to  prevent  a 
fatal  issue  once  the  circulation,  as  indicated 
by  the  blood  pressure,  began  to  fail.  No 
matter  how  the  artificially  increased  intra- 
cranial tension  was  brought  about  the  results 
were  the  same.  Cases  of  severe  cerebral 
contusion  may  be  divided  for  convenience' 
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sake  (i)  into  those  in  which  the  process  what- 
ever it  may  be  becomes  arrested  at  a  point 
at  which  full  compensation  is  provided  for 
the  increased  intracranial  tension  (as  we  have 
reason  to  believe  by  stimulation  of  the  vaso- 
motor center,  and  (2)  those  in  which  the  proc- 
ess advances  to  a  point  at  which  the  process 
continues  to  be  operative  until  there  is  a 
breakdown  of  the  vasomotor  mechanism. 
Clinical  experience  has  taught  us  that  the 
first  group  spontaneously  recover,  and  the 
second  group  quite  as  regularly  succumb. 
Decompression  of  the  brain  in  our  experi- 
mental work  had  absolutely  no  deterring 
influence  upon  the  ill  effects  of  intracranial 
tension  in  the  serious  cases.  If  the  problem 
were  altogether  one  of  tension,  of  encroach- 
ment upon  the  intracranial  space  and  pressure 
upon  the  medullary  centers,  we  have  been 
led  to  believe  that  the  removal  of  an  area  of 
the  bone,  as  in  decompression,  will  give  imme- 
diate and  very  decided  relief  to  the  symptoms, 
but  in  our  experiments  the  intracranial  pres- 
sure as  measured  by  the  manometer  was  but 
very  slightly  decreased. 

To  repeat,  once  the  circulation  and  res- 
piration began  to  fail  (Fig.  i),  the  vasomotor 
or  respiratory  center  was  unable  to  recover 
its  tone  and  function,  whether  or  no  decom- 
pression was  practiced.  This  laboratory  ob- 
servation explains  the  clinical  failures  which 
follow  decompression,  in  cases  with  cir- 
culatory and  respiratory  failure  following 
cerebral  contusion,  and  is,  we  believe,  an 
observation  sufficiently  accurate  and  sig- 
nificant to  warrant  our  looking  with  disfavor 
upon  decompression  measures  as  a  means  of 
saving  life  in  the  cases  of  intracranial  trauma 
under  consideration. 


If  it  were  a  problem  only  of  impairment 
of  circulation  the  result  of  increased  intra- 
cranial tension  and  the  improvement  of  the 
circulation  in  the  medullary  centers  by  the 
relief  of  pressure,  one  would  expect  that  the  es- 
tablishment of  a  decompression  opening  in 
the  suboccipital  region  immediately  over  the 
medulla  would  be  more  beneficial  than  a 
temporal  decompression.  But  here  again 
our  experiments  showed  that  suboccipital 
decompression  was  of  no  more  value  than  a 
temporal  decompression.  Were  this  not 
proved  by  experimental  observation,  one 
would  have  been  inclined  in  actual  practice 
to  regard  suboccipital  rather  than  tem- 
poral decompression  as  the  more  rational 
procedure. 

No  doubt  clinically  there  is  a  high  degree 
of  intracranial  tension;  so  high  that  the  brain 
bulges  through  the  opening  in  a  shocking 
fashion,  but  it  must  be  remembered  that  in 
all  probability  there  is  a  similar  degree  of 
tension  in  every  other  structure  of  the 
brain,  the  medulla  included,  that  the  ten- 
sion is  due  to  an  intense  oedema,  and  that 
the  establishment  of  an  opening  in  the  skull 
in  the  temporal  region  will  have  little  or 
no  effect  upon  the  structure  in  the  posterior 
fossa. 

The  inability  to  arrest  the  advancing 
oedema  by  any  surgical  procedure,  coupled 
with  the  inability  of  the  respiratory  and 
circulatory  centers  to  recover  once  the 
**Lahmungsstadium"  has  been  reached,  ac- 
counts for  our  failure  to  arrest  or  relieve 
the  fatal  tendencies  of  cerebral  contusion 
by  decompression,  and  at  once  removes 
any  sound  argument  in  favor  of  its  perform- 
ance. 
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UNTIL  a  few  years  ago  we  held  firmly 
to  the  tenets  of  our  medical  training, 
that  haematuria  from  one  kidney 
must  be  due  to  a  new  growth,  stone, 
or  tuberculosis.  All  the  standard  text-books 
of  our  student  days  taught  that  symptomless 
haematuria  was  angioneurotic  in  origin,  and 
not  one  of  them  told  us  that  the  disease  could 
be  xmilateral. 

Oui  attention  was  first  called  to  this  con- 
dition by  the  following  case: 

Case  i.  J.  C,  male,  aged  45.  Complaining  of 
several  attacks  of  right-sided  renal  colic  and  con- 
stant bloody  urine.  Family  and  past  history 
negative.  Physical  examination  revealed  a  fat,  well- 
nourished  man  with  absence  of  any  cardiovascular 
lesions.  Both  kidneys  were  in  their  normal  position; 
neither  could  be  palpated  on  deep  inspiration, 
and  there  was  no  tenderness  on  deep  pressure  in  the 
loins.  Cystoscopic  examination  showed  a  normal 
bladder,  with  blood  coming  from  the  right  ureter 
and  clear  urine  from  the  left.  Ureteral  catheteriza- 
tion showed  blood,  hyaline  and  granular  casts  from 
the  right  kidney,  and  normal  urine  from  the  left. 
Bacteriological  examination  of  right  specimen  neg- 
ative; X-ray  showed  enlarged  right  kidney  and  an 
indistinct  shadow  which  we  thought  to  be  a  stone. 

Operation  revealed  an  enlarged  dark  kidney, 
lobulated  with  adherent  capsule.  Complete  section 
from  pole  to  pole  and  down  to  the  pelvis  showed 
nothing  except  a  congested  cortex.  The  kidney 
was  closed  by  mattress  sutures,  and  from  that  day 
to  the  present  time  the  patient  has  been  free  from 
colic  and  haematuria. 

In  studying  the  literature,  we  find  numerous 
surgeons  have  had  many  such  experiences, 
and  in  searching  for  an  explanation  various 
reasons  have  been  assigned  as  the  cause  of 
this  most  unusual  condition.  While  Rayer, 
in  1 84 1,  mentions  unilateral  haematuria, 
SocolofF  in  1874^  first  reported  a  definite 
case,  which  he  ascribed  to  an  interference  with 
the  nerve  impulses  to  the  renal  vessels — a 

*  Berl.  klin.  Wchnschr.,  1874,  ii,  233. 


condition  which  we  now  call  angioneurotic 
oedema.  Following  this  report,  Sabatier,' 
Legueu,*  and  Broca'  record  cases  which  they 
ascribe  to  this  same  angioneurotic  cause.  Just 
about  this  time  Senator®  came  out  with  a 
powerful  monograph  refuting  the  cause  of 
angioneurosis  and  declaring  local  haemophilia 
to  be  the  exciting  factor  in  these  cases  of 
unilateral  renal  bleeding.  Aiken  (quoted  by 
W.  E.  Lower)  follows  Senator  and  reports 
seven  cases  of  haemophilia  of  the  kidney, 
these  cases  representing  three  different  genera- 
tions of  the  same  family.  Guthrie^  reports 
twelve  cases  of  renal  haemophilia  in  the  same 
family,  the  inheritance  being  entirely  through 
the  females.  Atlee*  reports  three  most  im- 
usual  types  of  renal  haemophilia.  The  argu- 
ments against  the  theory  are  that  haemo- 
philia is  not  a  local  process  and  these  cases  do 
not  bleed  from  elsewhere;  the  condition  does 
not  follow  injxiry  and  does  not  occur  in 
families. 

In  1897  Klemperer*  created  quite  a  stir 
among  the  internists  by  expressing  his  belief 
that  the  so-called  essential  or  idiopathic 
haematuria  is  due  to  a  paralysis  of  the  vaso- 
constrictors with  dilatation  of  the  renal 
vessels  and  a  resulting  diapedesis.  The 
condition  he  called  angioneurotic  oedema  of 
the  kidney,  and  from  this  paper  the  various 
text-book  writers  received  the  impetus  for  the 
teachings  so  often  foimd  therein. 

The  first  article  of  dependable  worth  came 
from  de  KeersmEcher,^®  when  he  first  called 
attention  to  inflammation  in  one  or  another 

»  Rev.  de  Chir.,  i88g,  p.  62. 

«  Ann.  des  Mai.  des  Org.  Gen.-Urinar,  i8gi,  p.  564. 

*  Gaz.  Hebdom.,  1894,  No.  50. 

*  Berl.  klin.  Wchnschr.,  1891,  No.  i. 
^Lancet,  Lond.,  1002,  i,  1243- 

•  St.  Bartholomew's  Hosp.  J.,  Dec.,  1901. 

•  Deutsche,  med.  Wchn'whr.,  1897,  Nos.  0  and  10. 
1*  Ann.  des  Mai.  des  Org.  Gen.-Urinar,  1897,  Feb. 


^  Read  before  the  Southern  Surgical  and  Gynecological  Association,  December  zg.  191 2. 
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form  as  the  exciting  cause  of  idiopathic 
haematuria  and  showed  the  definite  entity  of 
unilateral  nephritis.  Pousson^  reports  cases 
of  symptomless  haematuria  in  which  he  found 
inflammatory  alterations  in  the  glomerulus. 
Hofbauer*  also  describes  changes  in  the 
glomerulus.  Laurent*  and  Israel*  report 
cases  of  hyaline  degeneration  of  the  blood 
vessels  while  Rovsing  of  Copenhagen'  found 
circulatory  disturbances  and  thickening  of 
the  capsule.  Albrecht  and  Lowenhart 
(quoted  by  Albarran)  describe  interstitial 
lesions  in  the  pyramids. 

The  most  valuable  contribution  to  nephritis 
as  the  cause  of  essential  haematuria  came 
from  Elretschmer'  in  which  he  collected  129 
cases  from  the  literature,  52  of  which  showed 
definite  microscopic  changes  of  nephritis.  He 
principally  found  lesions  of  the  glomeruli  and 
desquamation  of  the  epitheliimi  in  the  con- 
voluted tubules.  Lower^  reports  two  cases 
with  nephrectomy  in  which  the  microscope 
showed  nephritis.  Casper'  writes  that 
nephritis  is  at  the  bottom  of  all  these  cases 
and  if  delicate  tests  for  a  sufficiently  long 
time  are  carried  out,  albumen  and  casts  will 
be  foxmd;  failing,  the  case  may  still  be  one  of 
nephrosis  circumscripia.  In  this  connection 
SdiuUer*  and  Israel^®  both  say  nephritis  can 
exist  without  casts  or  albtmien.  Rigdon^^ 
reports  two  positive  cases  of  nephritis  as  the 
exdting  cause  and  argues  that  haematuria  is 
the  initial  s}rmptom  of  chronic  nephritis. 
Schenck"  reports  two  cases  showing  nephritis. 
Kotzenbergs"  reports  twelve  cases  which  he 
believes  due  to  a  bilateral  toxic  nephritis. 
He  thinks  the  haemorrhage  in  these  cases  is 
the  initial  symptom  of  the  nephritis,  but  at 
the  time  of  observation  only  one  kidney  show- 
ing blood.  This  is  most  untenable,  for  very 
rarely  does  the  other  kidney  ever  bleed. 

^  Am.  Fnn.  d'UroL,  xgoo,  p.  xoo. 

*  Mitt,  mus  dem  Qmagtb.  da  Med.  u.  Clur.,  bd.  v,  t.  423. 

*  Deutiche  m«d.  Wcfanichr.,  xgox,  No.  13. 1. 193. 

*  Klin,  der  Nier.,  Berlin,  igox. 

*  Brit.  M.  J.,  X898,  ii,  p.  1547. 

*  Ztacbr.  f.  UroL,  XQ07,  i,  p.  490. 
T  Ohio  St.  M.  J..  OcL,  X9X0. 

*  Arch.  f.  Idin.  Chir.,  izzx. 

*  Wien.  Uta.  Wchnachr.,  X904,  xvi,  477. 
*•  Klin,  der  Nier.,  Berlin,  X90X. 

u  Calif.  St.  J.  M.,  Nov.,  X9X0. 

u  Surg..  Gynec  &  Obet.,  July,  19x1. 

"Ztsdir.  f.  Urol.,  1908. 135. 


Along  with  these  cases,  E.  H.  Richardson 
in  a  personal  communication  to  me  records 
a  case  of  bilateral  haematuria  relieved  by  a 
right-sided  nephrotomy  from  which  an  ex- 
cised piece  of  kidney  showed  parenchymatous 
nephritis. 

Turning  aside  from  the  consideration  of 
nephritis,  we  find  Fenwick"  describing  an- 
gioma of  the  papillae  as  the  cause  of  the  so- 
called  essential  haematurias  and  reporting  six 
such  cases.  To  support  Fenwick  we  find 
McGowan  (quoted  by  Lower),  Pilcher," 
Cabot,"  Whitney,"  reporting  similar  cases  and 
Hale  White"  records  five  cases  of  angioma  of 
the  papillae  seen  in  Guy's  Hospital.  Rovsing 
(Ibid)  and  Israel  (Ibid)  both  admit  the 
presence  of  nephritis  as  a  cause  of  symptom- 
less haematuria,  but  argue  that  usually  there 
must  be  some  more  definite  cause  for  the 
bleeding  and  lay  stress  on  tuberculosis,  new 
growths  and  ascending  infection.  In  this  con- 
nection, Albarran,"  Kapsammer  (quoted  by 
Albarran)  and  Davidsohn  (quoted  by  Albar- 
ran) report  cases  showing  minute  foci  of 
tuberculosis.  Albarran  says  the  least  lesion 
of  nephritis  is  capable  of  determining  the 
vascular  or  angioneurotic  modification  ca- 
pable of  leading  to  bleeding.  Rovsing  (Ibid) 
says  local  infection  plays  a  more  important 
part  than  toxins  in  the  production  of  the 
nephritis  and  Chute*'^  argues  that  the  nephritis 
may  be  toxic  or  infectious.  He  further  sajrs 
the  infectious  type  may  show  blood  and  pus  or 
an  absence  of  pus  with  inflammatory  changes 
remaining  in  the  kidney  after  the  infectious 
agent  has  disappeared.  Billings  (quoted  by 
Lower)  reports  a  few  infectious  cases  due 
to  colon  bacillus  which  were  treated  suc- 
cessfully with  autogenous  vaccines.  Squier** 
reports  a  case  relieved  by  nephropexy,  but 
a  careful  study  of  his  report  would  force 
the  biurden  of  cause  of  cure  upon  the 
nephrotomy,  the  evident  cause  of  blood  and 
pus  being  an  unilateral  nephritis  of  infec- 
tious origin. 

"  Brit.  M.  J.,  X900,  No.  1,  p.  348. 

1*  Ann.  Surg.,  Phila.,  May,  1909. 

1  *Am.  J.  M.  Sc.,  Jan.,  1909. 

"  Beaton  M.  &  S.  J..  X908,  Vol.  dviii,  p.  797. 

«  QuarUrly  J.  M.,  Lond.,  iv,  No.  16,  X911. 

**  Ass.  Fran.  d'UroL,  X900,  p.  X04. 

»  Am.  J.  Urol.,  Vol.  iil..  X907. 

*^  J.  Am.  M.  Ass.,  Dec.  2,  X9xx. 
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Since  our  first  case  we  have  personally 
observed  four  other  cases  in  private  work, 
as  follows: 

Cases.  Male.  M.L.J.  Age 40.  Farmer, giving 
a  history  of  persistent  bloody  urine  for  past  year 
with  dull  pain  in  right  loin.  X-ray  and  physical 
examinations  negative.  Cystoscope  showed  a  nor- 
mal bladder  with  blood  in  abundance  from  right 
ureter.  Microscope  disclosed  hyaline  and  granular 
casts  from  the  right  specimen,  with  absence  of 
bacteria,  while  the  findings  were  negative  in  the 
left  specimen.  Operation  up>on  the  right  kidney 
showed  an  organ  normal  in  appearance  and  size. 
Bisection  disclosed  a  narrow  dark  cortex,  con- 
siderable congestion  between  the  pyramids,  with  a 
few  small  dots  in  the  [>elvis.  The  kidney  was 
closed  with  mattress  sutures  and  after  the  fourth 
day  the  urine  became  clear.  The  patient  gained 
rapidly  in  weight  and  has  had  no  pain  or  hematuria 
since  his  operation.  Three  months  after  operation 
the  urine  showed  no  albumen  but  a  few  hyaline  and 
granular  casts. 

Case  3.  Female.  Mrs.  M.  W.,  multipara;  age 
35.  Complaining  of  repeated  attacks  of  mild  renal 
colic  with  intermittent  hematuria.  At  times  the 
urine  was  very  bloody.  Past  history  very  suspicious 
of  gonorrhoea.  X-ray  negative.  Cystoscope  showed 
slight  congestion  of  trigone  with  a  prolapsed,  blood- 
smeared  right  ureteral  orifice.  Remainder  of  blad- 
der normid.  Catheterization  of  ureters  showed 
blood,  with  abundance  of  granular  casts  from  right 
side,  nothing  in  left  specimen.  Bacteriological 
examination  negative.  Operation  disclosed  a  very 
large  lobulated  kidney  with  many  adhesions,  mak- 
ing delivery  quite  difficult.  Nephrotomy  showed 
several  patches  of  scar  tissue  scattered  throughout 
the  parench3rma,  but  nothing  else.  The  kidney 
was  closed  and  during  the  convalescence  the  patient 
had  a  few  attacks  of  mild  pain  due  to  the  passage 
of  clots.  The  urine  cleared  up  before  she  left  the 
hospital  and  there  has  since  been  no  pain  or  hema- 
turia. 

Case  4.  Male.  P.  M.  J.,  age  54.  Complaining  of 
profuse  intermittent  hematuria  with  absence  of 
pain.  Physical  examination  showed  a  pronounced 
anemia  with  great  loss  of  weight  and  strength. 
Palpation  of  the  kidneys  and  X-ray  examination 
revealed  nothing.  The  cystoscope  showed  a  blood- 
stained bladder  with  the  hemorrhage  coming  from 
the  right  ureter.  Catheterized  specimens  showed 
blood,  hyaline,  granular  and  bloody  casts  from  the 
right  kidney,  while  the  left  specimen  was  negative. 
Bacteriological  examination  and  tubercidin  test 
were  negative.  Operation  and  bisection  of  the  kid- 
ney showed  nothing  abnormal  but  congestion. 
Following  the  operation  the  urine  became  clear  and 
has  remained  so  to  the  present  time.  This  patient 
made  a  very  rapid  gain  in  weight  and  has  been 
actively  at  work  since  leaving  the  hospital. 

Case  5.  Male.  H.  B.,  age  48.  Farmer  and 
alcoholic.     Gives  a  history  of  periodic  attacks  of 


hematuria  without  pain  or  other  S3anptoms.  The 
usual  examinations  together  with  X-ray  showed 
nothing,  while  the  cystoscope  revealed  a  normal 
bladder  and  normal  ureteral  orifices.  Catheterized 
specimens  disclosed  an  absence  of  blood  from  both 
sides,  but  albumen,  hyaline  and  granular  casts  from 
the  right  kidney  and  normal  urine  from  the  left. 
Two  subsequent  ureteral  examinations  one  month 
apart  gave  the  same  findings  plus  blood  from  the 
right  side  one  time.  Between  these  examinations 
the  patient  had  several  attacks  of  hematuria,  but 
living  ninety  miles  distant,  I  have  never  seen  him 
during  an  attack.  He  has  steadily  refused  operation, 
but  the  case  we  believe  to  be  one  of  unilateral 
nephritis  with  hematuria  as  the  initial  symptom 
and  a  nephrotomy  certainly  indicated. 

Just  how  nephrotomy  helps  these  patients 
is  quite  an  interesting  question,  but  it  is  to 
be  presumed  that  it  relieves  congestion  and  by 
dissolving  the  continuity  of  the  blood  vessek 
in  some  way  interferes  with  the  afliux  of 
blood. 

Experience  has  shown  that  nephrotomy  has 
a  favorable  influence  on  the  haemorrhage  and 
pain  of  toxic  nephritis  and  owing  to  the 
compensating  h3^rtrophy  of  the  intact  parts 
of  the  kidney,  the  fimctional  capacity  does  not 
seem  to  be  lessened  by  incision  and  prompt 
suturing.  Furthermore,  in  not  a  single  case 
reported  in  literature  has  this  procedure  of  a 
simple  nephrotomy  failed  to  relieve  this  so- 
called  essential  haematuria. 

A    SEfilES    OF    EXPERIMENTS    TO    DETERMINE 

THE  CAUSE  OF  THE  SO-CALLED 

IDIOPATHIC  K£MATX7RIA^ 

The  experiments  so  far  performed  have  been 
conducted  for  the  purpose  of  excluding  cer- 
tain acutely  developing  vascular  changes  as 
being  the  principal  cause  for  the  occurrence 
of  blood  in  the  urine. 

In  the  clinical  condition  in  which  this  so- 
called  idiopathic  haematuria  develops,  one  of 
the  constant  findings  at  operation  is  either  a 
patchy  or  diffuse  fibrosis  of  the  kidney.  In 
addition  to  these  interstitial  changes,  chronic 
changes  involving  the  glomerulus  are  fairly 
constantly  seen,  which  with  certain  limita- 
tions might  be  called  a  glomerulonephritis. 
In  this  connection  the  question  naturally 
arises  as  to  whether  the  glomerular  changes 
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should  be  separately  emphasized,  or  whether 
these  changes  should  be  considered  as  an 
essential  part  of  the  localized  or  diffuse 
fibrosis,  the  fibrosis  in  a  given  case  being 
especially  marked  in  and  around  the  glomer- 
ulus. 

In  the  experimental  investigation,  the  dog 
was  the  animal  constantly  employed. 

The  experiments  naturally  fall  in  three 
groups: 

First.  Those  experiments  in  which  it  was 
attempted  to  induce  a  hematuria  by  inter- 
ference with  the  vaso-constrictor  nervous 
mechanism  of  the  kidney. 

Second.  Those  experiments  in  which  a 
haematuria  was  attempted  by  the  introduc- 
tion of  a  nephrotoxic  substance  into  the  renal 
artery  which  had  a  special  afiinity  for  the 
vascular  element  of  the  kidney. 

Third.  Those  experiments  in  which  the 
blood  supply  to  the  kidney  was  interfered  with 
by  clamping  the  renal  artery  by  the  use  of  a 
clamp  devised  by  G.  W.  Stewart  of  the  Gush- 
ing Laboratory  of  Experimental  Medicine. 

EXPERIMENTS  OF  THE  FINAL  SERIES 

The  vaso-constrictor  nerves  of  the  kidney 
reach  the  organ  by  two  pathways:  one  set 
of  nerves  passes  in  along  with  the  renal 
artery,  while  the  other  and  minor  set  enters 
the  upper  pole  of  the  kidney,  entering  the 
organ  from  the  suprarenal  body. 

In  this  series  of  experiments  three  animals 
were  employed.  The  left  kidney  was  deliv- 
ered by  a  transperitoneal  operation  and 
cleared  of  its  surrounding  fat.  By  careful 
dissection  all  structures  going  into  the  organ 
were  severed,  except  the  renal  artery,  vein 
and  ureter.  As  a  result,  by  cutting  the  vaso- 
constrictor nerves  there  followed  an  acute 
vaso-dilatation  of  the  renal  vessels  and  an 
acute  congestion  of  the  kidney.  For  two  days 
following  the  operation  the  urine  was  slightly 
increased  in  amount,  contained  a  trace  of 
albumen  and  occasional  hyaline  casts  and 
erythrocytes.  Following  this  period  the 
quantity  of  urine  returned  to  the  normal, 
the  albumen  disappeared  and  with  this  dis- 
appearance the  casts  and  the  occasional 
erythrocytes  also  disappeared.  The  animals 
made  complete  recoveries. 


EXPERIMENTS   OF   THE   SECOND   SERIES 

Three  animals  were  used.  The  left  kidney 
was  exposed  in  the  manner  previously  de- 
scribed. Into  the  left  renal  artery  was 
injected  lo  m.grs.  of  sodium  arsenate.  The 
kidney  was  replaced  and  the  abdominal 
wound  closed.  During  the  succeeding  three 
days  the  quantitative  output  of  urine  showed 
first  an  increase,  followed  by  a  slight  decline. 
The  urine  was  albuminous  and  contained 
only  a  few  erythrocytes.  At  the  expiration 
of  the  time  the  animals  were  killed.  Histo- 
logically the  kidneys  showed  an  acute  dilata- 
tion of  the  glomerular  vessels  with  but  sUght 
involvement  of  the  epithelium.  In  the  third 
animal  an  interstitial  exudate  was  beginning 
to  develop. 

EXPERIMENTS    OF   THE    THIRD    SERIES 

In  these  animals,  after  delivering  the  kid- 
ney, the  renal  artery  was  compressed  with 
Stewart's  clamp.  In  the  first  animal  the 
compression  was  unintentionally  very  nearly 
complete.  The  output  of  urine  by  this 
animal  was  lessened.  The  urine  was  not 
albuminous  and  showed  no  histological  ele- 
ments. 

With  the  remaining  two  animals  the  com- 
pression of  the  artery  was  partial.  The  urine 
following  the  operation  was  slightly  decreased, 
showed  a  trace  of  albumen,  a  few  hyaline  and 
granular  casts  and  erythrocytes.  The  animals 
were  killed  by  chloroform  on  the  fourth  day. 
The  kidneys  showed  cloudy  swelling  of  the 
epithelium  and  occasional  zones  of  coagula- 
tion necrosis. 

An  apology  for  the  small  number  of  exper- 
iments is  in  order,  but  they  conclude  one  step 
in  our  work  and  we  record  them  to  prevent 
repetition  in  other  hands.  In  addition,  they 
apparently  indicate  that  the  condition  known 
clinically  as  '* idiopathic  haematuria"  is  not 
dependent  upon:  first,  an  excessive  amount  of 
arterial  blood  reaching  the  kidney;  secondly, 
it  is  not  dependent  upon  an  acutely  develop- 
ing vascular  injury;  thirdly,  it  is  not  induced 
by  lessening  the  quantitative  input  of  arterial 
blood,  lowering  the  kidney  arterial  pressure 
and  inducing  a  passive  congestion  by  inter- 
fering with  the  arterial  side  of  the  renal 
circulation. 
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These  experiments  would  apparently  con- 
travene Klemperer's  theory  of  angioneurotic 
oedema,  and  also  Albarran's  idea  of  a  slight 
lesion  of  nephritis  being  a  sufficient  cause 
of  the  imilateral  haematuria. 

Finally,  if  we  may  be  allowed  to  theorize, 


it  seems  most  probable,  since  acute  nephritis 
can  be  eliminated,  that  the  clinical  condition  is 
due  to  a  chronic  type  of  nephritis ;  one  in  which 
there  is  a  rupture  of  a  glomerular  vessel  and 
the  bleedmg  kept  up  by  the  high  local  pressure 
so  constantly  found  in  chronic  nephritis. 


RETROGRADE  INCARCERATED  HERNIA:  HERNIA  ^^EN  W" 

By  LOUIS  FRIEDMAN,  M.  D.,  New  Yomc  City 

Lecturer  on  Gynecology,  New  York  Polyclinic;  Cystoscopist,  Harlem  Hospital 


IN  1895,  Maydl  (3)  reported  two  cases  of 
strangulated  hernia:  the  sac  contents  in 
one  case  was  a  loop  of  appendix,  its  dis- 
tal end  remaining  within  the  abdomen; 
in  the  other  the  sac  contained  a  loop  of 
Fallopian  tube,  its  distal  end  within  the 
abdomen.  In  both  cases  the  distal  portions 
of  these  organs  were  gangrenous,  while  the 
proximal,  being  within  the  sac,  showed  only 
moderate  interference  with  its  blood  supply. 
He  coined  the  term  for  this  type  of  strangu- 
lation *^ retrograde  incarceration,"  under- 
standing thereby  that  the  incarcerated 
portion  of  a  herniated  organ  lies  not  in  the 
hernia  sac,  but  within  the  abdomen  near  the 
hernia  constricting  ring,  while  that  part  of 
the  organ  lying  toward  the  periphery  from 
the  hernia  orifice  and  within  the  sac  is  either 
nearly  normal  or  usually  shows  evidence  of 
only  moderate  interference  with  its  blood 
supply. 

In  retrograde  incarceration  of  intestine, 
two  or  sometimes  three  distinctly  separate 
loops  of  gut  are  found  in  the  hernia  sac,  while 
the  incarcerated  loop  or  so-called  "connect- 
ing loop"  (Verbindungsschlinge)  is  within 
the  abdomen  near  the  hernia  orifice. 

De  Beule  (25)  aptly  gives  it  the  descriptive 
name  of  hernia  "en  W,"  the  two  loops  in  the 
sac  with  the  one  loop  in  the  abdomen  re- 
sembling the  form  of  the  letter  "W." 

Benno  Schmidt's  (i)  case  seems  to  be  the 
first  one  on  record,  a  woman  dying  from  the 
effects  of  a  large  strangulated  lunbilical 
hernia.  At  autopsy  several  loops  of  un- 
changed small  intestine  were  found  in  the  sac, 


while  near  the  constricting  ring  there  was  an 
incarcerated  loop  within  the  abdomen,  com- 
pletely gangrenous.  Lauenstein  (2),  in  1894, 
first  described  this  imusual  and  interesting 
form  of  strangulated  hernia. 

Since  then,  while  a  number  of  papers  and 
case  reports  have  appeared  in  German 
literature  about  retrograde  incarceration, 
there  is  but  scant  reference  in  American 
literature;  none  of  the  books  on  surgery 
mention  it,  and  no  paper  dealing  with  the 
subject  nor  any  case  reports  have  so  far 
appeared.  Progressive  Medicine ^  June,  191 2, 
gives  an  extract  of  two  of  Lauenstein's  cases, 
the  only  other  reference  being  in  Sultan's 
translated  work  on  "Abdominal  Hernias." 
While  an  uncommon  type  of  hernia,  it  is  of 
sufficient  importance  that  a  thorough  de- 
scription of  it  should  be  incorporated  in  every 
text-book  on  surgery. 

My  own  case,  which  was  reported  before 
the  Harlem  Medical  Association,  was  not 
recognized  by  me  as  one  representing  "hernia 
"en  W"  with  incarcerated  "connecting  loop, " 
and  in  my  report  then  I  made  mention  of  the 
interesting  point  that  a  gangrenous  loop  of 
gut  was  pulled  out  of  the  abdominal  cavity, 
whilq  the  loops  in  the  sac  were  but  moderately 
strangulated.  In  speaking  to  Dr.  Alexis  V. 
Moschcovitz  of  New  York  about  the  con- 
dition foimd,  he  called  my  attention  to  the 
fact  that  it  was  one  of  retrograde  incarcera- 
tion, for  which  enUghtenment  I  herewith 
thank  him. 

He  has  had  two  cases,  in  one  of  which 
he  made  the  diagnosis  of  incarcerated  "con- 
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Fig.  I.  Ketiogcade  inc&rceration  oE  appendix. 

necting  loop"  before  operation.  In  either 
case  resection  was  indicated.  (Personal 
commimication.) 

Report  of  case.  The  patient,  a  physician  70 
years  of  age,  was  admitted  to  the  Sydenham  Hospi- 
tal on  August  31,  1910.  He  had  had  for  twenty 
yeara  a  left  inguinoscrotal  hernia,  always  reducible. 
On  the  morning  of  August  22  it  suddenly  became 
strangulated,  and  efforts  at  reduction  by  taxis 
proved  unsuccessful.  Vomited  twice.  Admitted 
to  the  hospital  at  5  P.M.;  operated  8  P.M. 

Examination  showed  a  large  inguinoscrotal  tumor 
the  size  of  a  man's  bead  reaching  to  the  middle  of 
the  thigh,  very  tense,  painful,  tympanitic.  Pulse 
100.   Temperature  normal.    Chloroform  aniesthesia. 

Incision  parallel  with  Foupart's  ligament;  con- 
striction at  external  ring;  considerable  fluid  in  sac, 
and  several  loops  of  small  intestine,  reddish  blue, 
cedematous,  but  responded  promptly  to  application 
of  heat.  Upon  enlarging  the  ring,  a  great  quantity 
of  moderately  bloody  fluid  escaped  from  the  ab- 
dominal cavity,  and  pulling  on  one  of  the  loops  of 
gut,  a  coil  of  intestine  ig  inches  long,  deep  reddish 
blue  in  color,  edematous,  the  peritoneal  covering 
of  which  had  lost  its  characteristic  gUstening  ap- 
pearance, came  into  view.  Its  mesentery  con- 
tained several  areas  of  hsemorrhages,  while  pul- 
sation in  the  vesseb  was  absent.  The  mesentery 
of  this  incarcerated  loop  was  within  and  caught 
in  the  grip  of  the  hernia  orifice  (Fig.  4).  The  con- 
striction rings  on  the  loops  of  gut  within  the  grasp 
of  the  hernia  orifice  were  normal  in  color. 

Application  of  heat  to  this  intra-abdominal  loop 
did  not  restore  its  vitality;  resection,  with  end-to- 


end  anastomosis.  Murphy  button,  was  therefore 
done;  the  hernia  repaired,  Ferguson  method. 
Patient  stood  the  operation  well,  which  lasted  an 
hour  and  fifteen  minutes. 

Highest  post-operative  temperature  102°;  pulse 
no.  Passed  flatus  the  next  day;  bowels  moved 
on  the  fifth  day.  Button  passed  on  the  thirteenth 
day.     Uninterrupted  recovery. 

In  retrograde  incarceration  the  organs 
involved  may  be  the  appendix  (Fig.  i), 
Fallopian  tube,  a  Meckel's  diverticidum, 
omentum  and  intestine,  most  often  small 
intestine.  When  gut  is  involved,  the  hernia 
is  usually  of  large  size  and  long  standing; 
the  majority  of  cases  recorded  were  in  patients 
past  middle  age.  Exceptions  were:  Taka- 
yasu's  (27)  patient,  a  boy  7  years  old;  Polya's 
(9)  case,  an  acute  hernia  with  incarceration 
in  a  male  23  years  old;  and  Lauenstein's  (2) 
first  case,  a  young  man  of  24,  also  acute 
hernia.  Right-sided  inguinoscrotal  type  was 
the  most  frequent — femoral  in  a  few,  umbilical 
in  one,  inguino-properitoneal  in  one. 

In  iht  sac  are  found,  side  by  side  (Fig.  4) 
or  one  behind  the  other,  two  distinctly 
separate  loops  of  gut,  the  incarcerated  loop 
or  "  connecting  loop "  being  within  the 
abdomen  near  the  hernia  orifice,  its  mesen- 
tery sometimes  caught  in  the  grasp  of  the 
constricting  ring.  In  a  niunber  of  cases 
oecum  and  appendix  (Fig.  3),  with  a  distal 
loop  of  ileum,  were  in  the  sac,  while  the 
proximal  loop,  incarcerated,  was  in  the  ab- 
domen.    Cases     reported    by    V.     Wisting- 


Rettograde  incarceration,  or  hernia  "en  W," 
lid  appear  spread  out.  (a)  Abdoroinal  loop; 
'  ''"      rings;  (c)  loops  in  »ac. 
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hausen  (5),  Pringle  (10),  and  Siebert  (21)  con- 
tained three  loops  of  gut  in  the  sac  and  two 
connecting  loops  in  the  abdomen. 

It  is  most  always  the  "connecting  loop"  < 
found  within  the  abdomen  which  suffers 
more  and  evidences  grave  interference  with 
its  blood  supply;  the  loops  within  the  sac 
may  be  nonnal  or  only  moderately  strangu- 
lated. In  a  number  of  instances  the  "con- 
necting loop"  was  resected;  in  a  very  few  the 
loops  within  the  sac,  as  well  as  the  connecting 
loop,  needed  such  attention. 

It  is  interesting  to  note  that  the  con- 
striction rings  (Fig.  2)  on  the  loops  of  gut, 
that  is,  which  are  within  the  grasp  of  the 
hernia  orifice,  show  as  a  rule  no  interference 
with  its  blood  supply,  although  gathered 
together  in  ribbon-like  folds  and  furrows, 
and  appear  in  high  contrast  as  a  Une  of  de- 
marcation between  the  loops  within  the  sac 
and  that  within  the  abdomen.  This  was 
very  marked  in  my  own  case. 

Thrombosis  of  the  mesenteric  vessels, 
with  heemorrhagic  infarcts  in  the  mesentery, 
is  present  in  severe  grades  of  "connecting 
loop"  incarceration.  Some  observers  believe 
that  the  thrombosis  is  a  primary  pathological 
condition. 

Increase  in  the  length  of  the  mesentery  of 
the  small  intestines  due  to  stretching  has 
been  noted,  particularly  in  old  subjects  with 
long-standing  large  hernias  (Klauber  and 
Lauenstein). 

A  highly  important  and  striking  fact  is  the 
extreme  rapidity  of  gangrene  in  the  incar- 
cerated connecting  loop.  Fluid  is  mostly 
always  present  in  the  abdomen;  it  may  be 
either  clear,  turbid,  or  bloody.  Bloody 
stools  follow  where  resection  was  not  neces- 
sary, showing  the  intense  engorgement  in 
the   incarcerated   loop. 

1.  What  causative  factors  enter  into  the 
formation  of  a  retrograde  incarcerated 
hernia? 

2.  Why  is  the  blood  circulation  in  the 
"connecting  loop"  usually  more  interfered 
with   than  the  loops  in   the  sacP 

The  theories  advanced  have  been  many, 
but  so  far  satisfactory  or  plausible  explana- 
tion is  still  wanting  in  answer  to  the  first 
question.    Theories    are    that: 


W"  with  CKCum,  appendix,  and 
Incarcerated  "connecting  loop" 


1.  Originally  a  continuous  loop  of  gut 
herniated  into  the  sac,  and  that  its  middle 
portion  prolapsed  back  into  the  abdomen. 

2.  By  taxis  the  loop  of  gut  was  forced 
back  into  the  abdomen  (Wistinghausen) . 

3.  Retrotraction  of  gut  through  forces 
within  the  abdomen  (Neuman). 

While  all  this  may  be  possible,  it  is  hard 
to  prove  satisfactorily,  and  may  occur  only 
where  a  large  ring  is  present,  which  is  not 
always  the  case.  Taxis  for  reposition  was 
not  even  attempted  in  many  cases  reported. 
It  seems  to  me  that  a  positive  explanation 
is  not  at  hand,  and  we  must  accept  the  fact 
that,  particularly  in  large  hernias,  two  dis- 
tinctly separate  loops  of  gut  can  prolapse 
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Fig.  4,  Dlagranunatic  presentatioD  of  the  author's 
case  of  hernia  "en  W."  (a)  Gangrenous  loop  in  ab- 
domen; (b)  hernia  orifice;  (e)  loops  in  sac,  moderate 
strangulation;  i.c)  mesentery  of  incarcerated  "connecting 

into  the  sac,  while  its  connecting  loop  co- 
inddently  remains  in  the  abdomen. 

Of  greater  interest  is  the  answer  to  the 
second  question.  In  my  own  case  the 
mesentery  of  the  incarcerated  connecting 
loop  was  within  the  grasp  of  the  hernia 
orifice,  and  so  directly,  either  by,  pressure 
or  by  kinking  on  the  ^arp  edge  of  the  ring, 
its  blood  supply  was  shut  off.  Jackh  (15), 
Klauber  (8),  and  Haim  (12)  foimd  the  same 
conditions  present  in  their  cases,  while 
Neuman  (23)  and  Sultan  {22)  observed  that 
the  mesentery  of  the  incarcerated  loop  was 
not  within  or  caught  at  the  constricting  ring, 
and  yet  its  vascular  supply  was  interfered 


with.    Viewpoints   on   the  second   question 
are: 

1 .  Direct  pressure  and  constriction  at 
hernia  orifice  upon  mesentery  and  its  vesseb. 

2.  Torsion  of  the  mesentery  on  its  long 
axis,  with  a  fixed  point  at  hernia  orifice. 

3.  The  eztraordiDary  pull  and  tension 
exerted  upon  the  mesentery  of  the  "con- 
necting loop"  by  the  loops  and  its  mesen- 
tery situated  within  the  sac:  Neuman  (23), 
Lauenstein  (20),  and  Sultan  (22). 

4.  The  mesentery  of  the  connecting  loop 
passes  the  constricting  ring  twice  by  doubling 
upon  itself,  so  producing  interference  with 
blood  supply :  Maydl  (3) ,  Klauber  (8) , 
Haim  (12),  and  Jackh  (15). 

Neuman,  in  his  case,  during  operation 
demonstrated  to  his  assistants  that  he  could 
readily  interrupt  the  circulation  in  the 
mesentery  of  the  connecting  loop  by  strongly 
pulling   upon    it   at   its   root. 

Gangrene  has  occurred  in  one  01  two  loops 
found  within  the  sac,  while  the  connecting 
loop  was  normal. 

Experiments  on  dogs  have  been  carried  out 
by  Takayasu  (27)  and  Lauenstein  (17  and 
41)  to  determine  if  possible  the  manner  in 
which  circulation  is  interfered  with  in  the 
incarcerated    loop. 

While  it  is  hi^y  interesting  to  determine 
what  the  mechanism  may  be  whereby  this 
form  of  strangulation  is  produced,  or  how 
and  why  the  vascular  supply  is  interfered 
with  more  readily  in  the  connecting  loop, 
the  practical  indications  are  more  important: 
to  know  and  to  remember  that  such  retro- 
grade incarceration  does  occur;  to  be  on 
the  lookout  for  it,  particularly  so  in  large, 
long-standing  hernias  where  strangulation 
has  occurred;  to  recognize  and  interpret  the 
symptoms  and  signs  which  the  incarcerated 
loop  does  bring  forth;  to  always  investigate 
where  free  fluid,  particularly  bloody,  es- 
capes from  the  abdomen  when  liberating 
the  hernia  constricting  ring,  so  that  the 
possibility  of  overlooking  the  incarcerated 
loop  lying  within  the  abdomen  may  not 
occur. 

The  symptoms  and  diagnostic  signs  will 
depend  upon  local  conditions  within  the  sac, 
as  in  ordinary  strangulated  hernia,  but  the 
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principal  and  chatacteristic  signs  depend  upon 
the  incarcerated  loop  within  the  abdomen. 

The  following  have  been  observed  as  being 
present  in  the  few  cases  reported: 

1.  Large  size  tumor  ia  scrotal  region, 
sometimes  asymmetrical,  due  to  the  distended 
separate   loops. 

2.  Colicky  pain  in  lower  abdomen,  on  the 
side  of  the  hernia ;  pain  on  pressure  on  side  of 
hernia,  right  above  Poupart's  ligament. 

3.  Rigidity  above  Poupart's  Ugament  on 
side  of  hernia. 

4.  Local  tympany,  due  to  the  distended 
incarcerated  loop. 

5.  Presence  of  sausage-like  mass  in  lower 
abdomen,    on   side   of  hernia. 

6.  Perceptible  asymmetry  of  lower  ab- 
domen, the  hernia  side  being  higher. 

7.  Dullness  on  percussion  in  flanks,  due 
to  fluid,  and  perceptible  fluid  wave. 

8.  Blumberg's  sign  of  peritoneal  irritation 
may  be  present. 

9.  Greater  abdominal  than  scrotal  tender- 
ness. 

After  opening  the  hernia  sac: 

1.  The  presence  of  two  or  three  separate 
loops  of  gut. 

2.  Escape  of  fluid,  dear  or  bloody,  from 
the  abdominal  cavity  after  cutting  the  con- 
stricting ring. 

The  time  elapsed  since  incarceration  has 
taken  place  will  naturally  vary  the  degree  of 
symptoms  present. 

Because  of  the  extreme  rapidity  of  gangrene 
in  the  incarcerated  loop,  early  operation  is  of 
great  importance. 

So  that,  ^ven  a  long-standing,  large  size 
hernia  which  has  become  strangulated,  where 
there  is  either  pain,  rigidity,  tumor  mass 
immediately  above  Poupart's  ligament  on  the 
side  of  the  hernia,  with  asymmetry  of  lower 
abdomen,  a  tentative  diagnosis  of  hernia 
"en  W"  may  be  made;  while  if  such  signs 
are  not  present  or  are  not  interpreted  cor- 
rectly, when  upon  operating  there  are  present 
two  or  three  distinct  loops  of  gut  in  the  sac, 
with  escaping  fluid  from  the  abdomen,  an  in- 
carcerated connecting  loop  is  to  be  thought 
of  and  looked  for.  So  far  about  30  cases 
have  been  reported — with  my  case  and  two 
of  Dr.  Moscbcovitz,  33. 


Fig.  5.  Author's  case  of  letrograde  incarcerated  hernia. 

Condensed  Extracts  op  Svuptous  and  Pathol- 
ogy Found  dj  Some  Cases  Refoxted 

1  (Lauenstem,  1893).  Patient  34  years  old. 
Acute  hernia.  Right  inguinoscrotal  tumor,  size 
of  three  fists.  Mass  tympanitic,  irregular  in  out- 
line. Two  loops  of  gut  in  sac,  third  loop  in  abdomen. 
Connecting  loop  deeply  injected.     No  resection. 

a  (Lauenstein) .  Fifty-two  years  old.  Right 
inguinal  hernia  for  34.  years.  Right  scrotal  region 
size  of  child's  head,  tympanitic.  Strangulated 
2  hours.  Abdomen  distended  and  painful  on  pres- 
sure. Hernia  sac  contained  two  loops  of  gut;  on 
mesentery  several  spmts  of  infarcts.  Connecting 
loop  in  abdomen,  deeply  injected.     No  resection. 

3  (Lauenstein).  Fifty-eight  years  old,  I^rge 
size,  old-standing  hernia.  Right  inguinoscrotal 
tumor  size  of  child's  head.  Strangulated  la  hours. 
Abdomen  tender.  In  sac,  cxcum,  appendix,  and 
ileum.  Incarcerated  loop  small  intestine  65  cm.; 
dark  red,  mesenteric  infarcts.     Resection.    Death. 

4  (Lauenstein).  Forty-seven  years  old.  Since 
childhood,     right -sided     inguinal     hernia.     Tumor 
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right  scrotal  region  size  of  child's  head.  Great 
pain  in  right  lower  quadrant  of  abdomen.  In  sac, 
two  loops,  one  24  cm.  the  other  48  cm.  long.  Con- 
necting loop  in  abdomen,  80  cm.  long.  Bloody 
serum  in  abdomen.  Constriction  rings  on  intestine 
evidence  no  circulatory  disturbance. 

5  (Lauenstein).  Male,  age  50.  Since  childhood, 
left-sided  hernia.  Operated  2>^  hours  after 
strangulation.  Scrotum  t3anpanitic.  Asymmetry 
lower  abdomen.  Left  more  distended  than  right. 
Caecum  and  ileum  found  in  left-sided  hernia  sac. 
Connecting  loop  of  ileum  in  abdomen. 

6  (Lauenstein).  Seventy-three  years  old.  Twenty- 
eight-year-old  right-sided  hernia.  Scrotum  asym- 
metrical. Right  lower  abdomen  more  resistant 
than  left  and  more  distended.  Asymmetry  lower 
abdomen.  Two  loops  with  its  mesentery  in  sac, 
densely  congested.  Bloody  serum  from  abdomen. 
Third  loop  incarcerated;  pulled  out  of  abdomen. 

7  (Lauenstein).  Patient  67  years  old.  Right- 
sided  hernia,  20  years'  standing.  Operated  one 
hour  after  strangulation.  Scrotal  tumor  size  of 
man's  head,  elastic,  tympanitic.  Two  loops  in 
hernia  sac,  congested,  punctiform  haemorrhages  in 
mesentery.  TMrd  loop  in  abdomen,  deeply  con- 
gested; its  mesentery  also  deeply  congested. 

8  (Enderlen).  Patient  58  years  old.  Since  8 
years  ago,  double  hernia.  Right-sided  incarcera- 
tion, size  of  man's  two  fists.  No  abdominal  symp- 
toms present.  Two  loops  in  sac,  one  in  abdomen. 
Resection  of  all  three  loops. 

9  (Haim).  Right  inguinal.  Scrotal  tumor  size  of 
two  fists.  Abdomen  in  right  lower  quadrant  rigid, 
tender  on  pressure.  Dullness  on  percussion  in 
flanks.     Much  reddish  fluid  in  abdomen. 

10  (Jackh).  Patient  74  years  old,  female.  Femo- 
ral hernia,  right  side.  Right  above  Poupart's  a 
mass  distinctly  palpable,  sharply  defined,  distended, 
tympanitic,  making  the  impression  of  distended 
gut.  In  sac,  two  loops  of  gut;  in  abdomen,  con- 
necting these  loops  a  third  one,  dark  red,  deeply 
injected;  hemorrhagic  infarcts  in  mesentery.  In- 
testines in  sac  hardly  injected.  Bloody  fluid  in 
abdomen.    Resection.     Recovery. 

11  (Jackh).  Patient  63  years  old,  male.  Old- 
standing  scrotal  hernia,  right  side;  lower  part  of 
abdomen  on  that  side  distended;  visible  p>eristaltic 
movements.  Great  rigidity  on  this  side,  tympan- 
itic. In  sac,  one  small  loop  of  ileum  and  caecum. 
In  abdomen,  portion  of  ileum  65  cm.  long,  great 
deal  more  injected  than  sac  contents.  No  resec- 
tion. 

12  (Sultan).  At  autopsy  inguinoproperitoneal 
hernia  present.  In  sac,  two  loops  of  small  intestine, 
third  loop  in  abdomen;  gangrenous,  with  perfora- 
tion. 

13  (Klauber).  Fifty-seven  years  old.  Right- 
sided  inguinal  hernia,  long  standing,  scrotal.  Mod- 
erate distention,  not  very  painful.  In  sac  two  loops, 
unconnected.  Third  loop  in  abdomen,  25  cm. 
long.  Vessels  of  mesentery  thrombosed.  Bloody 
serum  in  abdomen.     Resection.  Recovery. 


14  (Polya).  Age  23.  Acute  hernia  after  lifting 
a  heavy  object.  Right  side,  scrotal,  painful,  mass 
size  of  man's  fist.  Operation  10  hours  after  accident. 
In  sac,  two  loops  of  gut,  the  tip  of  the  appendix  adher- 
ent to  lower  pole  of  sac.  Third  loop,  which  was 
ileum,  in  abdomen,  greatly  more  injected  than  sac 
contents. 

15  (Polya).  Sixty-two  years  old.  Four-year- 
old  right-sided  inguinal  hernia.  Abdomen  dis- 
tended, tender.  Distinctly  palpable,  sausage-like 
mass  to  be  felt  above  Poupart's.  In  sac,  caecum 
and  appendix,  part  of  ileum,  deeply  injected.  In 
abdomen,  brownish  red  fluid  and  loop  of  ileum, 
gangrenous. 

16  (v.  Wistinghausen).  Thirty-four  years  old. 
Right  scrotal,  size  of  two  fi'sts.  Pain  on  pressure 
in  right  lower  abdomen,  above  Poupart's.  Sac 
contained  two  distended,  blue-red,  small  intestinal 
loops.  Fluid  in  abdomen.  Incarcerated  loop, 
80  cm.  long,  in  abdomen,  gangrenous.    Death. 

17  (v.  Wistinghausen).  Seventy-two  years  old. 
Right-sided  inguinal,  old  standing,  large  size. 
Incarcerated  12  hours.  Three  loops  in  hernia  sac, 
all  of  different  color.  Another  loop  in  abdomen, 
gangrenous,    and   mesenteric   vessels   thrombosed. 

18  (Heller).  Seventy-six  years  old.  Since  15 
years  ago,  left-sided  inguinal  hernia,  lately  not 
reducible.  Left  lower  quadrant  more  tender  then 
right.  Rigid,  dullness  in  flanks.  Two  gangrenous 
loops  in  sac.  In  abdomen,  third  loop,  gangrenous. 
Bloody  fluid  present.    Resection. 

19  (Neuman).  Seventy-five  years,  female. 
Double  femoral  since  30  years  ago.  Right  side 
strangulated,  size  child's  head.  Pain  in  abdomen. 
Somewhat  distended,  soft  except  right  lower  quad- 
rant, painful  on  pressiure.  Active  peristalsis  visi- 
ble. In  sac,  omentum  and  two  loops  of  gut,  in- 
jected. Fluid  in  abdomen.  Incarcerated  loop  in 
abdomen,  blue-black,  twice  as  long  as  those  in  sac. 

20  (Takayasu).  Boy  7  years  old.  Right  inguinal 
hernia  several  years'  standing.  Strangulated  sev- 
eral hours,  mass  size  of  man's  fist  in  scrotum.  Ab- 
domen distended,  painful  on  pressure.  In  sac, 
caecum  and  appendix,  deeply  injected  and  distended. 
Bloody  flocctdar  fluid  in  abdomen.  Near  hernia 
orifice,  40  cm.  long,  small  intestine,  blue-black- 
Resection.  Death. 

21  (Manninger).  Fifty-six  years.  For  many 
years  right  inguinal  hernia.  Strangulated  14 
hours.  Elastic  mass  in  right  inguinoscrotal  region, 
not  painful.  Lower  quadrant  of  abdomen  on  this 
side  rigid  and  extremely  painful.  In  sac,  caecum 
and  15  cm.  long  ileum.  Both  considerably  in- 
jected. Near  orifice  a  smaller  loop.  In  abdomen 
great  quantity  of  bloody  exudate  and  one-meter- 
long  small  intestine,  gangrenous.  Mesenteric  throm- 
bosis.    Resection. 

22  (De  Beule).  Right  femoral.  Resistance  in 
right  iliac  fossa,  great  tenderness.  Palpable  dis- 
tended loop  in  abdomen. 

23  (De  Beule).  Right  inguinal.  Resistance  in 
right  iliac  fossa  and  hypogastric  region. 
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A   CONTRIBUTION  TO  THE   STUDY   OF  PITUITIRIN^ 

By  N.  SPROAT  HEANEY,  M.  D. 
Aasiatant  Profeaaor  of  Gynecology  and  Obstetrics,  Rush  Medkal  College 


A.       THE     EFFECT    OF    PITUITIKIN    ON    NOR- 
MAL AND  ELEVATED  BLOOD  PRESSURES 

DURING  the  last  year  many  articles 
on  the  use  of  pituitirin  m  obstetrics 
were  published,   especially  in   Ger- 
many, and  the  use  of  this  agent  in 
certain  atonic  uterine  conditions  (i)  has  been 
widely  adopted.    In  reading  these  reports  one 
is  impressed  by  the  contra-indications  to  its 

1  Inaugural  thesis  for  American 


use  outlined  by  some  and  by  the  indis- 
criminate methods  of  administration  in 
the  practice  of  others.  Because  of  the 
marked  rise  in  blood  pressure  (2)  and  the  lower- 
ing of  the  pulse  (3)  observed  in  animal  exper- 
imentations, it  was  very  early  advised  that 
pituitirin  be  withheld  in  such  cases  as  show 
arteriosclerosis,  elevated  blood  pressure, 
valvular  lesions  of  the  heart,  whether  com- 
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pensated  or  not,  myocarditis  and  nephritis, 
and  this  advice  is  frequently  repeated.  The 
author  has  used  pituitirin  now  for  a  variety 
of  conditions,  therapeutically  and  exper- 
imentally, during  the  last  thirteen  months, 
and,  whenever  conditions  permitted,  blood 
pressure  and  pulse  readings  were  kept  and  the 
by-eflfects  of  the  therapy  were  noted.  It  is 
the  purpose  of  this  paper  to  record  some  of  the 
results  as  influenced  by  the  method  of  ad- 
ministration and  to  draw  certain  conclusions 
therefrom. 

Most  of  the  observations  here  related 
were  made  upon  normal  women  who  had 
already  been  delivered  and,  except  as  specifi- 
cally noted,  no  patient  who  had  fever  or  any 
of  the  above-mentioned  contra-indications 
was  treated  with  pituitirin.  The  dose  given 
in  each  case  was  the  same, — i  cc.  of  solution 
containing  .i  gram  of  the  posterior  lobe  of 
the  hypophysis. 

Pituitirin  was  given  subcutaneously  to 
seventeen  women  during  the  puerperium 
whose  blood  pressures  ranged  from  loo  to  134. 


None  experienced  any  systemic  sensations  or 
showed  any  peculiar  changes  at  the  injection 
point. 

Among  those  who  were  treated  intramus- 
cularly were  eleven  whose  readings  were  taken 
before  and  for  sufficiently  long  a  time  after- 
wards. Of  these,  five  showed  an  increase  in 
blood  pressure  of  from  eight  to  twelve  milli- 
meters. The  most  marked  pulse  lowering 
was  eight  beats  to  the  minute.  These  reac- 
tions appeared  within  five  minutes  and  were 
over  within  fifteen  minutes.  The  rest  showed 
no  unusual  variations.  In  none  of  the  eleven 
were  any  unpleasant  symptoms  produced. 

In  all  cases  where  no  reaction  was  obtained 
the  tension  was  taken  at  frequent  intervals 
up  to  one  hour  after  injection  time.  In  every 
case  where  the  uterus  was  palpable  it  could 
be  felt  to  harden  after  the  subcutaneous  and 
intramuscular  injections. 

The  following  chart  records  the  results  of 
the  intravenous  injections  which  were  given 
during  an  effort  to  determine  the  action  of 
pituitirin  upon  the  lactating  breast: 


Before. 

3  min. 

Smin. 
10  min. 
15  min, 
30  min. 
30  min. 

45  miQ 


No.  I 
BP  P 


X18  76 

t  •  ■        •  • 

128  66 
12$  68 
122  70 
X18   74 
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114  96 
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130  84 
no  84 
X08  96 


No.  3 
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80 

64 
76 

80 
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Care  was  taken  to  select  a  place  where  there 
would  be  the  least  chance  of  pimcturing  a 
vessel.  A  drop  or  so  of  blood  escaped  upon 
withdrawal  of  the  needle  in  two  cases,  how- 
ever, so  that  it  is  possible  that  in  these  two 
some  of  the  fluid  was  injected  into  a  vessel. 
One  of  the  two  had  an  increase  in  pressure  of 
eight  points  and  a  fall  in  the  pulse  of  eight 
beats,  which  appeared  within  five  minutes 
after  the  injection.  The  reaction  was  over 
within  ten  minutes  and  was  imaccompanied 
by  any  symptoms.  In  all  the  other  cases 
there  was  no  variation  greater  than  four  points 
in  pressure  and  six  beats  in  the  pulse,  and  the 
most  escaped  any  change  in  pulse  or  pressure.* 

1  Howell  did  not  obtain  any  effect  on  blood  pressure  after  subcuta- 
injections  in  animals. 


In  case  No.  i  there  was  some  difficulty 
caused  by  a  dull  needle,  and  it  was  doubtfiil 
at  the  time  of  injection  whether  the  vein  had 
been  well  entered.  It  will  be  observed  that 
there  was  less  reaction  on  pulse  and  pressure 
produced  than  in  any  of  the  following  seven. 
The  patient  also  escaped  all  of  the  symptoms 
of  which  the  others  complained.  The  injec- 
tion was  without  difficulty  in  the  other  seven, 
and  in  each  a  well-defined  effect  was  produced 
— an  almost  immediate  high  rise  in  blood 
pressure  and  outspoken  slowing  of  the  pulse. 
Within  a  minute  each  appeared  bloodless  and 
cadaverous  and  complained  of  feeling  queer 
and  dizzy  as  though  succumbing  to  the 
influence  of  an  anaesthetic.  These  sensations 
were  in  every  case  of  short  duration  and  began 
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to  disappear  as  soon  as  the  blood  pressure 
began  to  lower  and  lasted  in  no  case  longer 
than  three  minutes.  No  patient  had  any 
unpleasant  after-effects.  In  almost  every 
case  there  was  a  fall  of  the  tension  to  slightly 
\mder  normal,  accompanied  by  a  slightly 
increased  pulse  frequency  immediately  follow- 
ing the  pressure  rise.  This  decreased  tension 
lasted  but  a  brief  while,  though  the  chart  is 
not  instructive  regarding  the  duration. 

The  sjnnptoms  produced  in  patient  No.  3 
were  rather  alarming.  Almost  immediately 
upon  injection  she  spoke  of  feeling  ** funny''; 
she  became  blanched  and  pinched  in  appear- 
ance, felt  somewhat  nauseated,  was  anidous, 
broke  out  in  a  cold  sweat  and  really  appeared 
very  ill,  though  she  complained  of  no  pain. 
The  blood  pressure  jumped  within  i}4 
minutes  from  142  to  200  and  the  pulse 
dropped  from  76  to  54,  and  for  part  of  a 
minute  the  heart  was  much  slower — ten 
beats  to  fifteen  seconds.  The  impleasant 
symptoms  were  synchronous  with  the  rise  in 
blood  pressure  and  began  to  disappear  as  the 
tension  decreased.  The  patient  felt  entirely 
comfortable  again  within  fifteen  minutes.  In 
all  eight  cases  the  uterus  gave  some  evidence 
of  marked  contraction:  either  it  was  palpated 
as  a  stone-hard  ball,  or  the  patient  had  an 
after-pain,  or  lochia  was  felt  to  escape  from 
the  vagina. 

The  variation  noted  between  the  different 
methods  of  administration  is  probably  de- 
pendent upon  the  rapidity  of  the  ingress  of 
the  blood-pressure-raising  substance  to  the 
circulation.  By  the  intravenous  route  the 
entire  amoimt  gains  immediate  entrance, 
while  by  the  intramuscular  route  very  often 
portions  are  injected  into  the  lumina  of  small 
vessels.  When  given  subcutaneously  the 
absorption  is  slow  enough  so  that  the  blood 
pressure  is  able  to  maintain  its  equilibriiun. 

It  has  been  shown  that  the  rise  in  blood 
pressure  is  due  to  the  contraction  of  peripheral 
arterioles,  (2)  and  that  the  coronaries  share  in 
this  contraction  (4-5).  In  view  of  this  and  of 
the  facts  here  related  concerning  normal  indi- 
viduals, the  method  of  administration  of 
pituitirin  cannot  be  a  matter  of  incon- 
sequence. 

The  intravenous  dose  would  seem  to  be 


contra-indicated  in  the  class  of  cases  men- 
tioned, because  of  the  great  probabilities  of 
harmful  results.  The  resemblance  of  the 
symptoms  in  normal  individuals  after  the 
intravenous  injection  of  pituitirin,  to  those 
seen  during  an  attack  of  angina  pectoris  is 
quite  striking.  In  animals  pituitirin  causes 
an  increased  secretion  of  urine,  (6)  with  vaso- 
dilatation of  the  kidney  vessels,  (7)  so  that  it  is 
doubtful  if  pituitirin  administered  to  cases 
of  nephritis  unaccompanied  by  increased 
tension  would  produce  any  peculiarly  harmful 
results. 

In  two  cases  of  compensated  valvular  heart 
disease,  in  two  of  nephritis  without  high 
tension,  and  in  a  case  of  very  high  toxic 
blood  pressure,  where  indications  for  the 
termination  of  labor  arose  while  the  foetus 
was  still  in  a  difficult  position  for  forceps, 
pituitirin  was  administered  subcutaneously 
with  gratif}dng  results,  without  any  demon- 
strable effect  on  the  circulation. 

Because  of  the  possibility  of  an  undiagnosed 
condition  contra-indicating  an  upright  increase 
in  blood  pressure  and  arteriole  contraction, 
the  intravenous  administration  of  pituitirin 
is  unsuited  to  routine  use  and  it  should  be 
reserved  for  desperate  emergency  cases  where 
the  inmiediate  action  of  the  extract  is  highly 
desirable,  as  in  severe  postpartum  haem- 
orrhage. Where  a  fairly  rapid  residt  is 
wanted,  the  intramuscular  administration  is 
much  safer.  For  general  use  the  subcutaneous 
injection  should  be  employed,  since  it  is 
uniformly  without  possibilities  of  harmful 
blood  pressure  effects  and  is  as  safe  as  far  as 
the  skin  is  concerned  as  is  the  ordinary 
hypodermic  medication.^ 

B.      THE  ACTION   OF   PITUITIRIN   ON   THE 
LACTATING   MAMMARY   GLAND 

Ott  and  Scott  (8)  found  that  in  a  lactating 
goat  the  rate  of  milk-flow  measured  by  the 
insertion  of  a  cannula  into  the  mammary 
gland  was  increased  one  hundred  fold  by  the 
injection  of  the  extract  of  the  posterior  lobe 
of  the  hypophysis.  The  period  of  the  in- 
creased rate  of  flow  was  short,  but  could  be 
re-established,  though  to  a  lesser  degree,  by 

^  Bell  thou|(ht  trouble  might  follow  subcutaneous  injections  because 
of  vaso-constnction. 
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a  second  injection.  Schaf er  and  Mackenzie,  (9) 
working  with  lactating  cats,  obtained  the 
same  results.  On  the  basis  of  these  exper- 
iments the  galactogogic  action  of  pituitary 
extract  was  asserted. 

In  order  to  test  the  effect  of  pituitirin  upon 
the  lactation  of  human  mothers,  it  seemed 
wisest  to  experiment  with  patients  who  had 
passed  the  puerperiuin.  During  the  first 
weeks  after  delivery  so  much  depends  upon 
the  general  physical  and  mental  condition 
of  the  patient  that  the  effect  of  medication 
upon  milk  production  is  hard  to  determine 
with  any  degree  of  certainty.  Nevertheless, 
it  was  felt  that  something  might  be  learned 
from  patients  in  the  puerperium  where  there 
was  no  child,  since  in  them,  at  any  rate,  the 
galactogogic  action  of  the  child's  nursing  could 
be  eliminated.  Normally  there  occurs  after 
abortion  or  delivery,  at  a  variable  time  from 
the  second  to  the  fourth  'day,  the  breast 
reaction,  which  is  marked  by  engorgement  of 
the  gland  and  discomfort  or  even  pain.  If 
nursing  or  pumping  is  not  permitted,  the 
pain  after  twenty-four  to  forty-eight  hours 
abates,  the  reaction  disappears  and  the 
breast  gradually  dries  up.  Assuming  that 
pituitirin  stimulates  the  milk  production, 
then  it  should  reinstate  the  engorgement  and 
consequent  discomfort,  if  given  when  the 
breast  reaction  is  beginning  to  subside. 

Two  cases  that  had  aborted  and  five 
that  had  given  birth  to  a  dead  child 
at  or  near  term  were  used  in  this  test. 
The  bowels  were  well  evacuated  the  day 
following  delivery,  and  as  soon  as  the  breast 
reaction  occurred,  cathartics  were  discon- 
tinued, daily  cleansing  enemata  were  ad- 
ministered when  necessary  and  the  fluid 
intake  limited  to  one  quart  a  day, — these 
measures  being  adopted  in  order  that  the 
breasts  might  be  subjected  as  nearly  as  possible 
to  constant  conditions  during  the  experiment. 
On  the  second  or  third  day  after  the  beginning 
of  the  reaction,  when  the  patient  had  stated 
that  she  had  been  free  of  discomfort  in  the 
breasts  for  a  period  of  from  six  to  twelve 
hours,  an  injection  of  pituitirin,  containing 
.1  gram  of  the  posterior  lobe  of  the  hypo- 
physis to  one  cubic  centimeter  of  solution, 
was  given.    The  initial  injection  was  in  three 


cases  intravenous;  in  two,  intramuscular; 
and  in  two,  subcutaneous.  All  received  a 
subcutaneous  dose  on  each  of  the  two  succeed- 
ing days.  In  six  cases  the  breasts  steadily 
decreased  in  size  and  there  was  no  recurrence 
of  discomfort.  The  pituitirin  was  to  all 
appearances  without  influence.  In  one  case 
there  was  recurrence  of  pain  in  the  breasts  the 
night  following  the  first  injection.  Examina- 
tion of  the  history  of  the  patient  showed, 
however,  that  in  the  twenty-four  hours  pre- 
ceding the  injection  of  the  pituitirin  there  had 
been  numerous  watery  defecations,  resulting 
from  a  saline  cathartic  prescribed  by  an 
interne  who  was  unacquainted  with  the 
observations  to  be  instituted,  while  on  the  day 
of  the  injection  there  had  been  no  evacuation 
at  all.  The  day  following,  the  patient  was 
again  comfortable  and  the  breasts  began  to 
decrease  in  size  rapidly  in  spite  of  the  succeed- 
ing doses.  Blood  pressure  readings  showed 
an  increase  in  tension  following  all  the  intra- 
venous administrations  and  after  one  of  the 
intramuscular  injections,  while  after  the 
subcutaneous  doses  there  was  no  pressure  rise. 
In  this  class  of  cases  no  galactogogic  effect  of 
pituitirin  could  be  demonstrated. 

It  was  then  decided  to  try  pituitirin  on  a 
few  mothers  whose  infants  in  consequence 
of  a  proved  deficiency  in  breast  supply  had 
been  for  some  time  upon  well-managed 
supplementary  feedings.  The  accessory  feed- 
ings were  withdrawn  and  the  child  was 
weighed  daily,  as  were  also  four  successive 
feedings,  alternating  the  breasts  at  three-hour 
intervals,  beginning  at  the  second  regular 
feeding  of  the  day.  This  routine  was  con- 
tinued for  two  days  preliminary  to  the  first 
injection  and  a  chart  was  kept.  If  a  child 
showed  a  gain  in  weight  or  if  there  was  a 
variation  greater  than  one-half  ounce  between 
the  feedings  from  the  same  breast  at  a  like 
period  on  successive  days,  the  case  was  con- 
sidered unsuitable  for  the  observation.  From 
the  cases  which  satisfied  the  requirements 
four  were  selected  where  the  mother  could 
be  depended  upon  and  the  scales  were  reliable. 
The  children  varied  from  four  to  eight  months 
in  age.  After  having  established  an  index  to 
the  normal  secretion  in  the  way  mentioned, 
a  subcutaneous   injection  of  pituitirin  was 
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given  on  the  third  day  after  the  first  weighed 
feeding,  and  a  second  injection  was  given  at 
the  same  time  on  the  next  day.  It  was  con- 
sidered that  if  an  increase  of  more  than  half 
an  oimce  occurred  at  any  feeding  above  the 
normal  average  for  that  particular  feeding,  a 
galactogogic  action  might  be  suspected.  No 
unusual  variations  were  observed.  All  chil- 
dren had  to  resume  supplementary  feedings 
at  the  end  of  the  observation  period.  In  no 
case,  on  the  first  day  of  the  injection,  was 
there  a  variation  exceeding  one  half  ounce. 
In  one  case,  on  the  evening  of  the  second  day, 
there  was  an  increase  of  one  and  one  half 
ounces  above  the  average  of  the  weights  for 
the  same  breast  but  the  reason  ascribed  to 
this  was  that  the  preceding  feeding  of  that 
breast  had  been  cut  short  one  ounce  by  the 
arrival  of  an  unexpected  visitor.  In  one  case 
the  feedings  were  somewhat  below  the  aver- 
age. In  this  class  of  cases  too  it  was  not 
possible  to  demonstrate  any  galactogogic 
action  of  pituitirin. 

Although  these  experiments  failed  to 
demonstrate  any  favorable  reaction  of  pitui- 
tirin upon  the  human  milk  supply,  C.  B. 
Reynolds,  (10)  and  Scott  also,  (11)  reported 
seemingly  beneficial  results  upon  that  class  of 
cases  which  I  had  refused  as  open  to  too  many 
errors,  and  the  experiments  of  Ott  and  Scott, 
and  Schafer  and  Mackenzie  still  seemed  to 
establish  a  favorable  reaction  in  cases  of 
animal  lactation.  Unless  these  results  could 
be  explained  by  some  other  hypothesis,  they 
cast  some  doubt  upon  the  vaUdity  of  my  own. 
My  familiarity  with  the  well-marked  and 
extremely  rapid  eJQfect  of  the  intravenous 
administration  of  pituitirin  on  the  smooth 
muscle  fibers  of  the  uterus  suggested  to  me 
that  the  results  obtained  by  the  injection  of 
pituitirin  in  lactating  animals  might  be  due 
to  its  action  on  the  smooth  muscle  fibers  of 
the  breast,  rather  than  to  an  increase  of  the 
milk  secretion.* 

For  the  purpose  of  testing  this  hypothesis 
I  made  a  sort  of  a  plethysmograph  by  con- 
necting a  h)T>eraBmia  bell  with  rubber  tubing 
to  an  upright  glass  column.  The  apparatus 
was  applied  to  the  breast,  was  filled  with  water 

^  Though  it  is  known  that  certain  hormones  such  as  secretin  may 
act  very  rapidly. 


at  body  temperature  and  the  height  of  the 
water  column,  together  with  its  fluctuation 
due  to  respiration,  noted.  If  the  effect  of  the 
administration  of  pituitirin  was  to  contract 
the  smooth  muscle  fibers,  then  the  breast 
would  contract,  and  the  water  in  the  column 
descend;  if,  however,  the  effect  was  to  increase 
the  secretion  in  the  breast,  then  the  breast 
would  swell  and  the  water  column  ascend. 

Five  patients  from  the  first  week  of  the 
puerperium  were  taken  for  this  observation. 
In  all  cases  the  same  dose  as  before  mentioned 
was  given  intravenously.  Before  the  admin- 
istration the  blood  pressure  and  pulse  were 
taken,  as  well  as  at  frequent  intervals  after 
the  administration.  In  no  case  was  there  a 
swelling  of  the  gland  as  interpreted  by  a  rise 
in  the  water  colunm.  In  three  cases  the  effect 
was  to  produce  a  maladjustment  of  breast  and 
bell,  so  that  air  rushed  into  the  bell  and 
spoiled  the  possible  effect  on  the  water 
column.  In  two  cases  where  the  breasts  and 
chests  were  so  shaped  that  better  coaptation 
was  maintained,  there  was  a  sinking  of  the 
water  column  of  one  and  a  half  and  two  inches, 
respectively,  beginning  within  one  minute 
and  reaching  the  maximum  fall  within  five 
minutes  of  injection.  The  water  remained 
at  these  low  levels  long  after  the  blood  pres- 
sure rise,  which  is  due  to  vaso-constriction, 
had  subsided.  In  one  case,  that  of  a  Il-para, 
delivered  about  36  hours  before,  where  already 
some  milk  could  be  squeezed  from  the  nipple, 
the  result  deserves  a  full  description.  The 
blood  pressure  before  injection  was  114,  the 
pulse  was  80;  the  respiratory  excursion  of 
water  column  was  one  fourth  of  an  inch.  The 
patient  was  quiet  and  at  ease.  Within  thirty 
seconds  after  the  injection  a  fine  threadlike 
stream  of  milk  was  ejected  from  the  nipple 
into  the  clear  water  surrounding  the  breast. 
Corrugation  of  the  areola  began  within  a  few 
seconds  and  when  well  marked  the  stream  of 
milk  ceased;  probably  less  than  one  half 
drachm  was  ejected.  At  the  same  time  the 
water  column  slowly  descended  the  tube  one 
and  one  half  inches.  The  patient,  like  most 
patients  who  receive  pituitirin  intravenously, 
also  became  blanched  and  pale;  she  felt  dizzy 
and  queer.  (B.  P.  152,  P.  64,  at  2  minutes  and 
3  minutes  after  injection.)    Her  uneasy  sen- 
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sations  passed  as  soon  as  the  blood  pressure 
began  to  decline  and  she  felt  entirely  recov- 
ered at  the  end  of  four  minutes.  (Return  to 
B.  P.  no  and  P.  80  in  20  minutes.)  The 
water  column  at  the  end  of  thirty  minutes 
still  remained  low.  Soon  after  the  injection 
the  uterus  could  be  felt,  hard  as  a  croquet 
ball,  raising  up  the  abdominal  wall  and  it 
remained  contracted  during  the  entire  period 
of  observation.  The  ejection  of  milk  against 
the  pressure  of  the  surrounding  water,  the 
corrugation  of  the  areola,  the  cessation  of  the 
flow  when  the  corrugation  of  the  areola  be- 
came marked,  the  decrease  in  the  size  of  the 
breast  which  lasted  much  longer  than  the  rise 
in  blood  pressure,  and  the  maladjustment 
occurring  in  three  cases  between  breast  and 
bell  lead  to  the  xmdoubted  conclusion  that  we 
were  dealing  with  a  contraction  of  the  smooth 
muscle  fibers  of  the  breast  instead  of  with  an 
increase  in  the  secretion  of  milk. 

A  bitch  which  had  recently  whelped  and 
was  suckling  one  apparently  somewhat  pre- 
mature, weak  puppy,  had  cannulas  inserted 
into  the  ducts  of  two  of  her  nipples  and  was 
given  the  same  dose  of  pituitirin  intra- 
venously. Previous  to  the  injection  the 
breasts  were  pink  and  flabby  and  milk  could 
be  expressed  from  the  gland  only  a  drop  at  a 
time — evidently  a  subnormal  supply  of  milk. 
Upon  the  injection  of  pituitirin  the  breasts 
almost  immediately  lost  the  natural  pink  and 
became  a  dead,  whitish  color;  the  thin  skin 
about  the  nipples  and  over  the  breasts  became 
markedly  corrugated;  the  breasts  got  dis- 
tinctly harder  and  projected  from  the  dog's 
belly.  No  milk  escaped  from  the  cannulae  or 
nipples.  In  ten  minutes  the  corrugations  had 
disappeared,  the  breasts  had  returned  to  their 
normal  pink  and  flabby  condition  and  just  as 
much  effort  was  required  as  at  the  beginning 
to  express  milk  from  the  nipples.  Here  we 
were  dealing  with  an  undoubted  visible  and 
palpable  contraction  of  the  breast  tissue  and 
had  the  breasts  been  full  at  the  time  of  the 
injection,  milk  would  probably  have  been 
ejected  from  the  cannulae.  The  deduction 
from  these  two  practical  experiments  is  that 
the  effect  of  the  pituitirin  is  to  produce  con- 
tractions of  the  smooth  muscle  fibers  of  the 
breasts  in  the  same  way  as  it  is  known  to  af- 


fect the  smooth  muscle  fibers  of  the  uterus  (12) 
and  intestine  (i3)and  bladder  (12). 

The  results  obtained  by  the  earlier  exper- 
iments in  animal  lactation  are  probably 
evidences  of  this  same  effect  rather  than 
evidences  of  an  increased  secretion.  The 
result  of  the  second  injection  which  Ott  and 
Scott  and  SchM^fer  and  Mackenzie  observed 
is  in  accordance  with  the  experience  of  Malin- 
owsky  (14)  working  on  the  uterine  contractions 
in  the  himian, — ^i.  e.  that  a  second  dose  rein- 
states the  action  of  the  first  if  it  has  abated, 
and  augments  the  action  if  it  is  still  in  process. 
The  reason  that  less  milk  is  extruded  on  a 
second  injection  is  that  there  is  less  milk  to 
be  squeezed  out  after  the  breast  has  been 
partly  emptied  by  the  first  injection. 

If  an  elevation  in  blood  pressure  produces 
an  increased  blood  supply  to  a  gland  we  have 
as  a  result  increased  gland  activity.  The 
elevation  in  blood  pressure  due  to  the  ad- 
ministration of  pituitirin,  however,  is  the 
direct  result  of  arteriole  contraction  and  there 
is  in  consequence  a  decrease  in  the  supply 
of  blood  to  the  gland.  When  added  to  this 
arteriole  contraction  there  is  also  contraction 
of  the  smooth  muscle  fibers  we  should  expect 
a  marked  diminution  in  the  secretion  of  the 
gland.  ^ 

In  conclusion  it  may  be  stated  with  some 
assurance  that  the  results  of  experimentation 
with  pituitirin  upon  lactating  animals  and 
humans  do  not  support  the  assumption  of  its 
galactogogic  effect.  The  stimulus  which  it 
appears  in  some  cases  to  give  to  the  milk  flow 

I  Two  artjdes  upoa  this  subject  have  appeared  in  the  literature 
•luce  the  above  paper  was  ready  for  publication.  W.  Covin,  in  an  artide 
entitled  "On  the  E£FecU  of  Administration  of  Extracts  of  Pitaitaiy 
Body  and  Corpus  Luteum  to  Milch  Cows"  (Quarterly  Journal  of  Ex- 
perimental Physido^,  Vol.  VI,  No.  x),  records  his  failure  to  stimulate 
lactation  in  cows  with  a  failing  flow  of  mflk.  He  relates  that  after 
intravenous  injection  of  pttuitaiv  extract  there  was  noticed  an  unusual 
distention  of  tne  teats  ten  to  fifteen  minutes  after  injection.  He  con- 
dudes  as  follows :  "  x .  That  under  conditions  of  ordinary  farm  practice 
no  commercial  benefit  arises  from  the  administration  to  dairy  cows  of 
these  glandular  extracts,  whether  given  b^  the  mouth,  by  subcuta- 
neous injection,  or  by  intravenous  injection.  2.  That  tntravenous 
injection  of  pituitary  extract  may  be  followed  by  an  increased  coUectioo 
of  milk  in  the  lower  portions  of  the  udder,  but  that,  in  spite  of  this,  no 
alteration  in  the  total  quantity  per  diem  or  in  the  quabtjr  of  the  milk 
occurs.  In  the  same  issue  of  the  same  magazine  b  an  arade  by  E.  A. 
ScUlfer  entitled  *'0n  The  Effect  of  Pituitary  and  Corpus  Luteum  Ex- 
tracts on  the  Mammary  Gland  in  the  Human  Subject."  Schlfer  here 
relates  that  upon  giving  pituitary  extract  to  a  mother  with  failing 
lactation  that  she  noticed  tingling  in  the  breasts,  was  able  with  a  pump 
to  withdraw  more  milk  after  tiutn  before  injection,  but  that  in  wite  of 
the  continued  use  of  Uie  extract  the  milk  gradually  failed.  He 
concludes  that  under  the  conditions  of  the  administration  neither 
the  quantitv  nor  quality  were  influenced  by  the  extracts.  The  bulging 
of  the  cow's  teats  and  the  tingling  in  the  woman's  breasts  were  im- 
doubtedly  the  results  of  contractions  of  the  musde  fibers  of  the  mam- 
mary glands,  while  the  obvious  failure  of  pituitary  extract  as  a  galac- 
togogue  is  also  evidenced. 
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should  probably  be  explained  by  the  effect 
in  contracting  the  smooth  muscle  fibers  of  the 
breast  and  this  very  fact  makes  it  probable 
that  its  continued  administration  would  dis- 
courage rather  than  stimulate  the  secretion 
of  milk. 
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INCLUDING  the  method  it  is  my  purpose  to 
describe,  there  are  three  ways  of  testing  for 
fluctuation. 
{a)  The  one-finger  method.    The  student  pokes 
the  swelling  with  his  right  forefinger. 

(b)  The  two-finger  method.  This  is  the  method 
usually  taught.  The  two  forefingers  are  em- 
ployed, one  in  an  active,  and  the  other  in  a 
passive  r61e.  With  one  the  swelling  is  pressed 
upon,  whereupon  if  fluctuation  is  present,  the 
other  finger  is  passively  elevated.  But  across  the 
course  of  a  muscle,  and  in  fat,  this  test  gives  a 
positive  result  which  only  the  trained  observer 
can  distinguish  from  real  fluctuation. 

(c)  The  three-finger  method.  This  is  the  one 
I  wish  to  describe  and  to  recommend.  The  tips 
of  the  two  forefingers,  and  of  the  middle  finger 
of  the  left  hand  are  firmly  planted  upon  the 
swelling,  marking  out  an  equilateral  triangle  of 
an  area  rather  smaller  than  the  limits  of  the 


swelling.  The  right  forefinger  is  next  sharply 
pressed  into  the  swelling  at  right  angles  to  its 
surface. 

Fluctuation  is  present  only  if  the  two  fingers 
of  the  left  hand  move  away  from  each  other 
horizontally  in  the  plane  of  the  skin  at  the 
moment  when  this  is  done..  Any  movement  of 
the  fingers  in  a  vertical  direction  is  to  be  ignored. 

It  will  be  seen  that  the  method  consists  essen- 
tially in  the  artificial  production  of  a  true  expan- 
sile impulse  in  an  inelastic  bag  containing  fluid. 
It  is  evidently  not  infallible  for  these  conditions 
may  be  present  to  some  extent  in  certain  very 
soft  encapsuled  tumors. 

This  three-finger  or  expansile  method  of  testing 
for  fluctuation  effectually  distinguishes  real 
fluctuation  from  the  pseudofluctuation  of  sub- 
stances such  as  muscle  and  fat.  I  shall  be 
interested  to  know  if  such  a  simple  device  has 
occurred  to  others  than  myself. 
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MOST  of  the  data  contained  in  this  paper 
are  the  result  of  an  experience  in  pro 
Static  work  extending  over  a  period  of 
fifteen  years. 

There  is  nothing  so  instructive  to  a  surgeon  as 
a  careful  review  of  his  post-operative  compli- 
cations and  unfortunate  results,  as  it  makes 
him  more  careful  and  lessens  the  liability  of  their 
repetition.  It  is  very  pleasant  to  think  only  of 
the  good  results.  When  we  have  a  group  of 
cases  that  do  well  we  begin  to  feel  that  we  are 
real  surgeons,  and  it  is  just  at  this  time  that  some 
unfortunate  occurrence  brings  us  back  to  earth 
again. 

The  first  post-operative  complication  that 
we  will  consider  is  haemorrhage.  This  usually 
occurs  in  the  first  48  hours  after  operation.  It 
is  nearly  always  of  venous  origin,  and  can  usu- 
ally be  controlled  by  pressure.  We  have  had 
several  cases  that  have  had  secondary  bleeding 
during  the  first  36  hours  following  operation,  all 
of    which    have   been    controlled   by   pressure. 

The  use  of  gauze  soaked  in  adrenalin  solution, 
if  haemorrhage  is  not  controlled  by  iodoform 
packing,  is  valuable.  One  of  the  times  when 
haemorrhage  is  liable  to  occur  is  when  the  tube 
and  packing  are  removed  from  the  perineal  wound, 
all  of  which  can  generally  be  obviated  if  peroxide 
of  hydrogen  be  injected  into  the  wound  before 
an  attempt  is  made  to  remove  the  gauze.  The 
bubbling  of  the  peroxide  loosens  the  gauze, 
which  comes  away  readily. 

In  suprapubic  prostatectomy  the  haemor- 
rhage will  usually  be  controlled  by  packing  the 
capsule  with  gauze,  as  it  is  noted  that  the  capsule 
immediately  contracts  down  upon  the  gauze, 
thereby  causing  pressure.  It  is  also  possible  at 
times  to  pick  up  the  bleeding  point  and  either 
ligat^  or  control  by  forceps.     I  have  recently 


had  a  case  in  which  the  haemorrhage  was  con- 
trolled at  once  by  passing  a  rubber  catheter 
through  the  urethra,  drawing  it  through  the 
suprapubic  wound,  tying  a  knot  in  the  eyed  end, 
wrapping  gauze  around  the  knot  and  catheter 
shaft  so  as  to  form  a  plug.  A  silk  suture  was 
then  passed  through  the  catheter  tip  and  brought 
out  of  the  suprapubic  wound  to  facilitate  its 
removal.  The  catheter  extending  from  the 
penile  urethra  was  drawn  forward,  a  small  pad 
of  gauze  wrapped  around  the  glans  penis,  and 
the  catheter  held  in  place  by  passing  a  safety 
pin  through  it  at  right  angles  to  the  axis  of  cathe- 
ter. This  patient  had  had  profuse  prostatic 
haemorrhage  for  ten  days,  and  thus  being  ex- 
sanguinated, it  was  highly  important  to  guard 
against  further  bleeding  after  the  prostatectomy. 
The  packing  and  catheter  were  removed  in  48 
hours,  with  no  return  of  haemorrhage.  Although 
I  have  not  seen  the  patient  since  operation,  his 
convalescence  has  been  rapid.  The  only  fatal 
case  of  haemorrhage  occurred  in  a  perineal 
prostatectomy  12  days  after  operation  The 
patient  was  up  and  about,  with  no  fever  and 
apparently  doing  well.  He  sat  on  the  commode 
to  defecate,  and  when  he  was  found  by  the  nurse 
he  had  fainted  from  loss  of  blood.  On  my 
arrival  at  the  hospital  the  haemorrhage  had 
ceased,  but  the  patient  was  practically  mori- 
bund. After  transfusion,  the  perineal  w^ound 
was  opened  and  the  clots  removed.  Although 
the  skin  wound  was  nearly  healed,  in  the  deeper 
tissues  there  was  no  attempt  at  granulation. 
This  patient  had  very  marked  arteriosclerosis 
and  this  probably  accounted  for  the  failure  of 
tissue  reaction,  as  there  was  no  indication  of 
sepsis. 

Thrombosis  may  be  one  of  the  unfortunate 
results  of  prostatectomy.    The  only  form  with 


•  Read  before  the  Southern  Surgical  and  Gynecological  Society,  Old  Point,  Virginia.  December,  IQ12. 
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which  we  have  had  any  experience  is  the  pulmo- 
nary. Young  has  had  two  cases  of  sudden 
death  from  this  complication,  one  immediately 
following  the  giving  of  an  enema.  I  have  had 
one  fatal  case  that  occurred  five  hours  after  op- 
eration. The  patient  was  a  man  65  years  old, 
in  excellent  condition,  and  was  one  of  the  sim- 
plest cases  we  have  had.  He  was  seen  by  a 
resident  at  5  o'clock  and  found  to  be  in  good 
shape;  at  5:15  he  complained  of  shortness  of 
breath  and  severe  pain  in  side,  and  coughed  up 
some  blood  and  bloody  mucus;  in  ten  minutes 
he  died.  No  autopsy  was  allowecl,  but  it  was 
imquestionably  a  case  of  pulmonary  thrombosis. 

Pneumonia  is  a  complication,  but  if  care  be 
exercised  it  is  rare.  The  administration  of  the 
anaesthetic  in  these  cases  is  of  the  utmost  im- 
portance, and  in  fact  it  is  almost  of  more  import 
than  the  operation.  The  secret  is  to  just  keep 
the  patient  imder,  and  he  ought  to  be  out  of  the 
anaesthetic  before  leaving  the  operating  room. 
Any  success  we  have  had  in  these  cases  has  been 
due  more  than  any  one  thing  to  careful  etheriza- 
tion, and  during  the  last  few  years  to  the  em- 
ployment of  nitrous  oxide  and  oxygen.  At  best 
these  patients  are  all  old  men  and  supposedly 
bad  cases  for  an  anaesthetic.  The  inverted  posi- 
tion of  the  patient  in  perineal  prostatectomy 
unquestionably  lessens  the  liability  of  mucus 
being  carried  into  the  lungs,  and  lessens  in  that 
way  the  liability  to  inspiration  pneumonia. 

Sepsis  occurs  less  frequently  in  perineal  pros- 
tatectomy than  in  suprapubic,  on  account  of  the 
drainage  afforded  by  this  route.  If  symptoms 
of  sepsis  do  occur,  nothing  is  so  efficacious  as 
salt  solution  by  hypodermoclysis  or  tap  water 
by  Murphy's  method  in  the  rectum. 

The  use  of  continuous  irrigation  immediately 
following  operation,  both  in  the  perineal  and 
suprapubic  routes,  is  one  of  our  best  methods  of 
preventing  sepsis;  and  in  those  cases  that  give 
evidence  of  sepsis,  the  two-stage  operation, 
either  perineal  or  suprapubic,  with  continuous 
irrigation  for  even  as  long  as  a  week  before  the 
prostate  is  removed,  will  unquestionably  save 
cases  that  otherwise  would  be  lost.  In  cases  of 
severe  infection  of  the  bladder  it  is  well  to  have 
made  up  at  the  time  of  the  operation,  or  before, 
an  autogenous  vaccine  to  help  overcome  this 
infection  and  to  lessen  the  danger  of  sepsis  or 
the  severity  of  sepsis  should  it  occur. 

Uraemia  is  a  condition  that  has  to  be  very 
closely  looked  after,  and  preoperative  treatment 
will  in  a  large  percentage  of  cases  prevent  this 
complication.  The  phenolsulphophthalein  test 
as  advised  by  Geraghty  is  of  great  importance 


in  determining  the  functional  activity  of  the 
kidney.  A  large  percentage  of  these  cases  have 
diseased  kidneys,  either  chronic  inflammatory 
conditions  or  chronic  suppurative  conditions, 
and  the  patients  to  be  looked  after  most  carefully 
are  those  having  large  amounts  of  residual  urine, 
as  the  relief  of  back  pressure  in  the  kidney  dur- 
ing the  drainage  of  the  bladder  makes  them 
especially  liable  to  suppression.  If  signs  of  this 
occur,  salt  solution  combined  with  sweating  and 
other  appropriate  treatment  produces  excellent 
results.  Although  a  good  deal  is  now  being 
written  against  the  use  of  salt  solution,  there 
is  no  question  of  its  value  in  these  cases,  as  a 
large  percentage  are  unquestionably  suffering 
from  piu^ent  infections  of  the  kidneys.  There 
is  no  one  thing  to  which  Young  attributes  his 
brilliant  results  more  than  to  the  free  and  oft 
repeated  use  of  salt  solution  when  indicated. 

Patients  suffering  from  diabetes  are  prover- 
bially bad  subjects  for  operation  and  are  the  worst 
class  of  cases  for  prostatectomy.  We  have  lost 
one  case  of  suprapubic  prostatectomy  from  this 
complication.  The  patient,  76  years  old,  had 
symptoms  of  diabetic  coma  before  operation, 
but  under  large  doses  of  sodium  bicarbonate  his 
improvement  was  very  rapid.  He  did  very  well 
for  five  days  after  the  operation,  when  marked 
diminution  in  the  amount  of  urine  secreted  was 
noted,  the  patient  became  comatose,  and  there 
was  a  marked  excretion  of  acetone,  the  whole 
room  being  permeated  with  this  odor. 

My  fourth  death  occurred  from  bichloride 
poisoning  due  to  an  attendant  starting  a  con- 
tinuous irrigation  of  i  :iooo  bichloride  immediate- 
ly following  the  operation.  This  patient  de- 
veloped all  the  symptoms  of  bichloride  poi- 
soning: spongy  gmns,  fetid  breath,  profuse 
diarrhoea,  and  an  acute  haemorrhagic  nephritis, 
the  urine  being  made  up  almost  entirely  of  blood 
casts.  The  bichloride  continued  running  in  this 
patient  for  about  20  minutes.  After  dressing  I 
went  in  the  ward  to  see  how  the  patient  was 
doing,  and  noticed  the  coagulated  appearance  of 
the  fluid  from  the  outlet  tube.  On  pouring  some 
of  the  fluid  out  of  the  fountain  syringe  and  on 
tasting,  it  was  found  to  be  bichloride.  Quarts 
of  salt  solution  were  used  to  irrigate  the  bladder, 
but  enough  absorption  had  already  taken  place 
to  produce  the  marked  poisoning  already  de- 
scribed, from  which  the  patient  died. 

In  the  great  majority  of  cases  the  relief  of 
obstruction  is  complete  if  all  of  the  obstructing 
portion  of  the  prostate  is  removed.  In  perineal 
prostatectomy  the  operator  can  never  be  sure 
that  this  is  true  unless  he  takes  the  additional 
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precaution  of  passing  his  finger  into  the  bladder 
to  feel  the  internal  urethral  orifice  after  the 
prostate  is  removed.  This  was  painfully 
brought  to  mind  in  one  case  in  which  I  removed  a 
very  large  prostate,  but  left  a  lobe  coming  from 
above  the  urethral  opening  that  caused  practi- 
cally complete  obstruction.  It  was  necessary 
to  perform  a  second  operation,  from  which  the 
patient  finally  had  an  excellent  result. 

[There  are  some  cases  that  are  never  able  to 
entirely  empty  the  bladder  after  prostatectomy, 
where  from  prolonged  distention  of  the  bladder 
and  from  prolonged  cystitis  the  contractile  power 
of  the  muscle  is  lost  because  of  the  infiltration  of 
the  muscle  with  inflammatory  tissue.  These 
patients  are  perfectly  comfortable,  and  have  no 
inconvenience  from  the  ounce  or  two  of  residual 
urine. 

The  continuation  of  pus  in  the  urine  after 
prostatectomy  is  due  to  three  conditions:  first, 
the  infected  kidneys;  second,  to  a  pre-existing 
cystitis  of  years'  duration,  where  the  bladder 
mucosa  is  so  badly  diseased  that  it  never  recovers, 
and  third,  to  the  presence  of  diverticula  in  the 
bladder.  These  patients  often  experience  no 
inconvenience,  and  can  be  kept  perfectly  com- 
fortable with  an  occasional  bladder  irrigation. 
In  other  cases  it  is  remarkable  how  a  severe 
preoperative  cystitis  is  perfectly  cured  by  a  pros- 
tatectomy and  the  consequent  relief  of  obstruc- 
tion. In  fact  some  seemingly  incurable  cases  of 
cystitis   have   been   cured  following   operation. 

Post-operative  frequency  of  urination  is  due 
to  two  conditions:  first,  a  contracted  bladder, 
and  second,  a  loss  of  control.  Contraction  of 
the  bladder  follows  a  certain  percentage  of  pros- 
tatectomies, and  can  be  overcome  by  careful 
bladder  dilatation  under  hydrostatic  pressure.  I 
have  had  cases  that  could  hold  only  three  ounces, 
which  by  careful  dilatation  would  at  the  end  of 
three  weeks  hold  as  much  as  twelve  ounces. 

The  cause  of  the  loss  of  control  after  perineal 
prostatectomy  is  a  debatable  question.  It  is 
imquestionably  due  to  the  destruction  of  the 
muscle  at  the  neck  of  the  bladder,  in  the  pros- 
tatic urethra,  or  in  the  membranous  urethra.  I 
have  always  used  care  in  preserving  the  mem- 
branous urethra,  and  have  had  but  two  cases 
that  have  not  eventually  recovered  from  a  tem- 
porary incontinence.  Some  cases  of  perineal  pro- 
statectomy are  able  to  hold  and  void  their  urine 
from  the  time  of  removal  of  the  tube,  24  hours 
after  operation.  Some  of  these  patients  have  to 
be  taught  to  hold  their  urine  by  having  regular 
times  to  urinate,  in  the  same  manner  in  which 
children  are  taught.   The  late  Dr.  Sam  Alexander 


of  New  York  had  what  he  called  "his  class  in 
urinary  incontinence,"  in  which  he  filled  their 
bladders  with  solution,  had  them  pass  a  certain 
amount  at  his  command,  and  cease  urinating  at 
the  command  "stop."  By  this  method  he  has 
certainly  produced  some  wonderful  results. 

Injuries  to  the  peritoneimi  have  occurred 
during  both  perineal  and  suprapubic  pros- 
tatectomy, being  followed  by  peritonitis  causing 
the  death  of  the  patient.  We  have  been  fortu- 
nate enough  to  escape  this  complication.  The 
complications  which  have  probably  brought  the 
most  disfavor  upon  perineal  prostatectomy  are 
recto-vesical  and  recto-urethral  fistulse.  Un- 
questionably, when  these  complications  develop 
from  tearing  of  the  bladder  waJl  into  the  rectum 
and  tearing  of  the  prostatic  urethra  into  the 
rectum,  it  is  usually  caused  by  too  rough  manipu- 
lation and  by  not  separating  with  care  the  ante- 
rior wall  of  Uie  rectum  from  the  posterior  surface 
of  the  prostate  before  any  attempt  is  made  to  re- 
move the  h3rpertrophied  gland.  Care  should 
always  be  taken  after  the  removal  of  the  prostate 
to  pass  the  gloved  finger  into  the  rectum,  to  be 
sure  that  no  tearing  of  the  rectal  wall  has  taken 
place.  Should  an  opebing  be  discovered  it 
should  be  sutured  at  once.  Another  form  of 
recto-urethral  fistula  occurs  usually  during  the 
first  week  after  operation.  The  cause  of  this 
is  the  necrosis  of  the  rectal  wall,  due  to  a  throm- 
bosis from  traumatism.  I  have  had  one  such 
case  where  an  opening  about  the  size  of  a  No.  12 
French  catheter  persisted.  Ten  years  ago  I 
had  one  other  case  caused  by  the  passage  of  a 
rectal  tube  through  the  rectal  wall  into  the 
perineal  wound.  Young  reports  two  cases  break- 
ing down  after  enema.  Recto-urethral  fistulae 
will  hardly  ever  occur  in  Yoimg's  prostatectomy 
if  the  levator  ani  muscles  are  brought  together 
so  as  to  afford  the  normal  support  and  protection 
to  the  rectal  wall.  It  is  only  necessary  after 
exposing  the  posterior  surface  of  the  prostate  to 
examine  the  anterior  wall  of  the  rectum  with  the 
finger  in  the  rectum  to  see  how  thin  this  tissue 
is,  to  realize  the  amount  of  care  it  is  necessary  to 
exercise. 

Since  having  this  complication  we  have  never 
permitted  the  use  of  a  rectal  tube  or  enema  on 
any  perineal  cases.  There  are  two  methods  of 
closing  the  fistulse,  and  they  both  aim  at  closure 
of  the  rectal  wound.  If  one  can  get  either  the 
rectal  wound  or  the  urethral  wound  to  heal,  of 
course  you  can  heal  the  fistula;  the  urine  flowing 
over  the  sutures  is  the  complication  that  causes 
the  infection  of  the  sutures.  The  methods  of 
obviating  this  are,  first,  by  dissecting  between 
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the  rectum  and  the  urethra,  closmg  the  rectal 
wall  by  catgut  sutures  after  first  freshening  the 
edges  of  the  opening;  then  performing  a  supra- 
pubic cystotomy,  so  the  urine  will  not  escape 
through  the  urethra.  The  suprapubic  drainage 
is  kept  up  for  about  ten  days  and  the  bowels  are 
not  allowed  to  move  for  a  week.  The  other 
method  is  that  brought  forward  by  the  late  Dr. 
Alexander,  in  which  he  reports  12  cases  success- 
fully treated  by  the  following  method:  A  careful 
dissection  is  made  between  the  rectal  and  ure- 
thral walls  as  in  the  other  method,  and  the  rectal 
wall  is  sutured  by  two  rows  of  sutures.  A 
triangular  piece  of  gauze  of  about  six  thicknesses 
is  filled  with  a  10  per  cent  solution  of  iodoform 
£uid  vaseline;  this  is  then  applied  over  the  ante- 
rior surface  of  the  rectal  wound,  extending  to 
its  highest  point.  The  vaseline  gauze  protects 
the  rectal  wound  from  urinary  infection.  As 
the  urine  escapes  from  the  urethral  opening  it 
flows  over  the  vaseUne-covered  gauze  as  water 
runs  ofiF  a  duck's  back.  This  one  simple  means 
undoubtedly  simplified  the  treatment  of  the 
most  distressing  complication. 

The  deposition  of  calculi  in  the  bladder  or 
prostatic  urethra  sometimes  occurs,  those  cases 
which  have  previously  had  vesical  calculi  being 
most  liable  to  this  complication.  I  have  had  one 
case  which  had  a  calculus  form  in  the  remains  of 
the  prostatic  urethra.  This  patient  was  op- 
erated, and  a  silk  traction  suture  was  found  that 
was  the  nidus  of  the  calculus.  He  made  a  perfect 
recovery,  and  we  have  never  used  anything  but 
absorbable  suture  since,  even  for  traction  in 
these  cases.  We  have  had  one  case  of  bladder 
calculus  following  prostatectomy,  discovered 
one  year  after  operation:  the  stone  was  crushed 
and  evacuated;  the  patient  has  had  no  recurrence 
and  is  well  at  this  time. 

Epididymitis  is  not  an  unconmion  complica- 
tion, and  some  operators  have  gone  so  far  as  to 
advocate  section  of  the  vas  to  prevent  its  occur- 
rence. We  have  had  several  cases,  but  they 
have  all  been  mild,  recovering  readily  under 
local  treatment  and  support  of  the  affected  organ. 
I  have,  however,  had  one  very  severe  infection; 
this  occurred  after  suprapubic  prostatectomy. 
This  patient  had  a  very  severe  colon  infection  of 
the  bladder.  The  epididymitis  which  developed 
was  followed  by  a  large  hydrocele.  Within  three 
days  the  fluid  in  the  tunica  vaginalis  became 
purulent,  and  at  operation  the  tunica  vaginalis 
was  found  filled  with  stinking  pus  of  faecal  odor. 
The  p>atient  was  about  his  room  in  six  days  and 
made  an  uninterrupted  recovery. 

We  have  noted  that  some  of  our  cases  have 


had  pain  in  the  urethral  canal  during  the  first 
passage  of  urine  through  the  normal  channel 
after  prostatectomy.  In  several  of  these  pa- 
tients the  passage  of  urine  has  been  followed  by  a 
typical  urethral  chill  and  high  temperature.  All 
the  cases  presenting  this  latter  symptom  have 
had  badly  infected  bladders  before  operation. 
It  is  probable  that  the  first  passage  of  the  infected 
urine  through  the  unhealed  urethra  causes 
sufi&cient  traumatism  and  consequent  absorption 
to  produce  this  condition. 

We  have  had  two  cases  of  perineal  pros- 
tatectomy in  which  there  was  a  recurrence  of  ob- 
struction. Care  was  taken  in  both  cases  at  the 
time  of  operation  to  be  sure  every  palpable  por- 
tion of  the  prostatic  growth  was  removed.  One 
patient  had  less  than. an  ounce  of  residual  urine 
inunediately  after  operation;  after  several  years 
this  gradually  increased  to  from  4  to  6  ounces, 
and  six  years  after  the  prostatectomy  he  devel- 
oped complete  retention.  Cystoscopic  exam- 
ination showed  no  intravesical  growth,  but  a 
median  bar  could  be  made  out.  Operative  re- 
moval of  the  obstructing  bar  was  followed  by 
good  recovery.  The  second  case,  operated  on 
five  years  ago,  was  never  completely  relieved  of 
residual  urine,  having  3  to  4  ounces  after  peri- 
neal prostatectomy.  This  patient  before  op- 
eration had  had  an  enormously  large,  flabby  blad- 
der with  from  16  to  18  ounces  residual  urine. 
The  cystoscope  showed  a  left  lateral  lobe  pro- 
jecting into  the  bladder,  but  no  right  lateral  lobe; 
rectal  examination  revealed  no  prostatic  tissue. 
A  suprapubic  operation  was  performed  and  a 
mass  4  cm.  in  diameter  was  removed.  This  had 
a  dense  fibrous  capsule  with  glandular  tissue  in 
the  center,  that  on  section  squirted  out  the 
milky  secretion  that  is  seen  in  prostatic  tissue. 
My  explanation  is  that  a  small  portion  of  pros- 
tatic tissue  became  surrounded  with  connective 
tissue  and  started  to  grow,  thereby  causing  the 
obstruction.  No  evidence  of  malignancy  on 
section  of  either  of  these  prostates  was  seen. 
Unfortunately  the  second  case  died  four  weeks 
after  operation  from  angina  pectoris.  He  was 
to  have  left  the  hospital  in  a  few  days,  being  able 
to  void  his  urine  through  the  normal  channel, 
although  the  suprapubic  wound  was  imhealed. 

There  is  probably  no  operation  in  surgery 
that  is  productive  to  the  patient  of  more  happi- 
ness and  comfort  in  the  majority  of  cases  than  is 
a  properly  performed  prostatectomy.  But  I 
want  to  emphasize  the  great  importance  of  both 
the  preoperative  and  post-operative  care  of  these 
patients.  A  careful  cystoscopic  examination 
will  reveal  to  the  surgeon  any  complication,  and 
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will  often  lead  him  to  a  diflferent  course  of  pre- 
operative treatment  than  if  this  examination 
had  not  been  made.  It  is  possible  to  cystoscope 
20  out  of  every  21  cases  of  prostatic  hypertrophy. 
I  feel  convinced  that  it  should  always  be  done 
when  possible,  before  any  attempt  at  removal  of 
the  gland  is  made,  for  the  reason  I  have  just 
spoken  of  and  for  the  great  assistance  it  is  in 
allowing  a  correct  diagnosis  of  the  intravesical 
prostate  to  be  made,  which  cannot  be  made  by 
rectal  examination,  thereby  enabling  the  surgeon 


to  choose  the  operation  best  suited  to  the  in- 
dividual case.  I  believe  there  is  nothing  that 
allows  Young  to  publish  his  successful  results 
from  perineal  prostatectomy  more  than  the  care- 
ful preoperative  and  post-operative  treatment 
his  cases  get;  and  my  only  criticism  of  him  is  that 
he  has  not  brought  this  point  forward  enough, 
as  any  ordinary  man  reading  his  work  would 
conclude  that  it  is  the  simplest  operation  in  the 
world,  and  all  the  patients  proceed  to  recovery 
without  any  after  treatment  at  all. 


INFILTRATION   OF   LINGUAL   NERVE   FOR   OPERATIONS   UPON 
THE  TONGUE   AND   FOR  RELIEF   OF   PAIN   IN 

INOPERABLE   CARCINOMA 

By  p.  G.  SKILLERN,  Jr.,  M.  D.,  Philadelphia 
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CONFRONTED  with  a  lingual  ulcer  of  eight 
months'  duration  and  of  questionable  ma- 
lignancy in  a  male  patient  42  years  of  age, 
in  which  there  was  pyorrhoea  alveolaris  and  slight 
roughness  of  the  tooth  upon  which  the  ulcerated 
area  rested,  it  was  deemed  expedient  to  excise  a 
portion  for  microscopical  examination,  but  the 
ulcer  was  so  small  (7  mm.)  and  unaccompanied 
by  palpable  lymph-node  enlargement  that  total 
ablation  seemed  preferable.  It  was  situated  on 
the  right  side  near  the  tip.  If  it  were  to  be  excised 
by  the  scalpel,  the  base  would  have  to  be  seared 
with  the  actual  cautery  to  prevent  semination  of 
possible  cancer  cells  upon  the  raw  surfaces,  as 
well  as  to  check  haemorrhage.  This  would  require 
thorough  local  regional  anaesthesia. 

With  the  recent  work  upon  peripheral  nerve 
infiltrations  fresh  in  mind,  it  occurred  to  the  writer 
to  infiltrate  the  right  lingual  nerve.  This  nerve 
can  readily  be  felt,  as  it  lies  close  to  the  bone 
beneath  the  wisdom  tooth.  A  submucous  in- 
jection at  this  site  of  4  cc.  of  2  per  cent,  novocaine 
and  adrenalin  1:3000  induced  anaesthesia  in  the 
distribution  of  the  lingual  nerve  to  the  anterior 
two  thirds  of  the  tongue  within  five  minutes. 
That  the  needle  had  entered  the  nerve  was  deter- 
mined by  immediate  paraesthesia,  and  after  this 
the  injection  was  made. 

The  ulcer  was  removed  by  a  V-shaped  incision 
without  any  pain  being  felt.  Its  base  was 
cauterized  with  the  Paquelin  cautery  and  all 
haemorrhage  arrested.  The  patient  was  naturally 
alarmed  at  the  sight  of  the  cautery  so  close  to  his 


face,  and  was  nervous  during  its  application,  but 
felt  no  pain.  He  did  complain  slightly  of  referred 
pain  in  the  ear,  but  this  is  not  infrequent  in  per- 
ipheral irritation  of  the  lingual  nerve,  and  is 
explained  by  its  connection  with  the  auriculo- 
temporal. The  next  day  he  said  he  had  suffered 
no  pain  in  the  tongue  since  the  operation. 

Where  can  the  lingual  nerve  be  reached?  It 
may  be  felt  as  a  cord  the  size  of  a  matchstick  just 
internal  to  the  pterygomandibular  ligament, 
below  and  behind  the  last  molar  tooth,  under  the 
mucous  membrane  and  dose  to  the  bone.  Project 
a  line  from  the  last  molar  tooth  to  the  angle  of 
the  mandible:  the  nerve  crosses  this  line  one  half 
inch  below  and  behind  this  tooth.  In  the  aged 
and  in  others  in  whom  the  wisdom  tooth  has  been 
shed,  allowance  must  be  made  for  absorption  of 
the  alveolar  process.  Infiltration  of  mandibular 
nerve  is  warranted  only  where  growth  destroys 
landmarks  of  lingual. 

In  painful  neoplasms  in  the  anterior  two  thirds 
of  the  tongue  the  suggestion  has  been  made  to 
divide  the  lingual  nerve.  In  his  book  Mr.  Butlin 
advises  this.  No  nerve  in  the  body  regenerates 
so  rapidly  as  the  trifacial,  and  therefore  resection 
of  its  branches  is  being  abandoned  in  favor  of 
alcoholic  injection,  as  recommended  by  Patrick 
of  Chicago.  This  method  is  equally  applicable 
to  chronic  pain  in  the  distribution  of  the  lingual 
nerve. 

After  this  article  was  written  a  case  was  met 
with  by  the  author  in  which  alcoholic  injection 
of  the  lingual  nerve  seemed  well  indicated.    It 
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was  that  of  a  male,  aged  77,  who,  3  months 
previously,  noticed  a  small  nodule  near  the  tip 
of  the  tongue  on  the  right  side.  This  had  in- 
creased in  size  by  spreading  along  the  lymphatics 
toward  the  base,  imtil,  at  the  time  of  examination, 
the  anterior  two  thirds  of  the  tongue,  together 
with  submaxillary  lymph-nodes  on  both  sides, 
were  involved.  Operation  seemed  scarcely  justi- 
fiable, so  that  the  right  lingual  nerve  was  infil- 
trated with  I  cc.  of  a  solution  of  2  per  cent, 
novocaine  and  adrenalin  1:3000  in  4  cc.  of  70 
per  cent  alcohol.  In  about  ten  minutes  there 
was  complete  anaesthesia  of  the  right  half  of  the 
tongue  in  its  anterior  two  thirds.  The  following 
night  the  patient  slept  better  than  for  two  months 
and  two  days  later  a  piece  of  the  growth  was 
painlessly  removed  for  microscopical  examination. 
In  alcoholic  injections  of  nerves  information  is 
needed  on  a  point  that  I  have  not  seen  raised. 
Are  the  defensive  fimctions  of  sensory  nerves 
seriously  interfered  with?  For  example,  the 
tongue  is  the  watchdog  of  the  digestive  tract, 
and  objection  to  alcoholization  of  both  lingual 
nerves  might  be  based  on  the  abolishment  of 
tactile  and  temperature  sense,  it  being  conceiv- 


able that  benign  stricture  of  the  oesophagus 
might  arise  from  scalds  that  with  the  sensitive 
tongue  would  not  have  occurred.  Sensibility 
of  the  lips,  cheeks,  palate  and  teeth,  however, 
is  unimpaired,  and,  with  a  word  of  caution  to  the 
patient,  will  prevent  this  accident.  Therefore, 
it  seems  advantageous  to  infiltrate  the  lingual 
alone,  instead  of  its  parent  stem,  the  mandibular, 
thereby  preserving  the  sensibility  of  the  lower 
lip,  cheeks,  and  mandibular  teeth  via  inferior 
dental.  What  transpires  in  this  respect  when 
Gasser's  ganglion  is  ablated  or  alcoholized  I  do 
not  know,  but  I  am  told  that  while  pain  sense  is 
abolished,  tactile  and  temperature  sense  soon 
return,  at  least  in  part.  It  must  be  that  the 
degeneration  of  a  nerve  caused  by  alcoholization 
is  not  a  true  Wallerian  degeneration.  However, 
corneal  ulcers  are  often  sequelae  of  ophthalmic 
nerve  injury  so  that  it  behooves  us  to  be  careful 
in  blocking  the  trigeminus  or  its  branches  in- 
judiciously. 

Infiltration  of  the  lingual  nerve,  then,  is  the 
method  of  choice,  because  it  is  easier,  less  painful, 
and  lasts  longer  after  operation  than  direct 
regional  anaesthesia  of  the  tongue  itself. 


CONTINUOUS   SUCTION,   AND   ITS   APPLICATION  IN  POST- 
OPERATIVE  TREATMENT 

By  JAMES  H.  KENYON,  M.  D.  New  York  City 


ABOUT  six  years  ago  we  began  using  con- 
tinuous suction  in  the  operating  room  at 
^  the  New  York  Hospital.^  It  proved  so 
satisfactory  that  soon  after  its  adoption  in  the 
operating  room  we  began  its  employment  in  the 
wards  and  in  the  private  rooms  as  an  aid  to  post- 
operative treatment. 

To  obtain  the  necessary  suction  continuously 
and  economically  we  have  used  an  apparatus 
known  in  the  chemical  supply  houses  as  a  filter 
piunp,  and  also  a  similar  device  known  as  a  steam 
ejector.  Water  or  steam  flowing  through  either 
of  these,  with  a  pressure  of  20  pounds  or  over, 
wiU  produce  sufficient  suction. 

We  have  the  apparatus  connected  permanently 
with  the  water  pipe  in  the  wash  room  adjoining 
the  ward,  and  a  X-inch  iron  pipe  is  carried  from 
it  through  the  wall  and  along  the  base  board,  with 
a  valve  and  hose  connection  opposite  the  first 

1  "An  Apparatus  ior  Aspiration,"  by  J.  H.  Kenyon  and  E.  H.  Pool, 
Surg  ,  Gynec.  &  Obst.,  Dec.,  xgog.  pp.  675-678. 


four  beds.  A  stiff  rubber  tube  connects  this  pipe 
to  a  two  or  a  four  quart  bottle  placed  under  the 
bed,  and  from  the  bottle  another  somewhat  softer 
tube  leads  up  to  the  patient. 

This  method  of  obtaining  suction  has  many 
advantages  over  other  devices,  as  it  requires 
little  or  no  attention  beyond  turning  the  water  on 
or  off,  and  it  is  not  apt  to  get  out  of  order. 

The  application  of  the  suction  tube  to  the 
region  to  be  drained  must  be  such  that  there  will 
be  no  vacuimi  formed  in  the  wound  and  no  cup- 
ping action  on  the  walls  or  bottom  of  the  sinus. 
This  result  is  obtained  by  using  two  tubes.  The 
outer  one,  fenestrated  and  of  a  diameter  and 
length  to  fit  the  sinus,  is  held  in  place  by  a  stitch 
through  it  and  the  edge  of  the  wound,  or  better, 
by  a  safety  pin  transfixing  it  near  the  edge  and 
held  against  the  skin  by  long  narrow  adhesive 
strips,  a  split  gauze  pad  being  placed  between  the 
skin  and  the  pin.  The  inner  tube  must  be  smaller 
in  diameter  so  as  to  permit  free  circulation  of  air 
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Rubber  tubes  for  continuous  suction.  Dotted  lines 
show  relation  of  inner  lube  to  the  outer  lube.  The  inner 
tube  is  connected  lo  the  suction  and  is  not  fenestrated, 
t.  i,  3  show  snugly  lilting  rubber  cuff  on  Ihe  inner  tube. 
A  safety  pin  ihrough  a  projecting  lip  of  this  cuff  and  the 
side  of  the  outer  tube  holds  them  both  in  their  relation  lo 
each  other.  4  shows  bolh  lubes  transfixed  with  a  safety 
pin,  without  the  cuff. 

between  them  and  thus  prevent  a  vacuum;  it 
must  not  extend  into  the  wound  as  far  as  the 
outer  one  by  about  half  an  inch,  which  result  is 
obtained  by  a  snug  fitting,  notched,  rubber  cuff, 
or  a  trans&dng  safety  pin  which  rests  on  the  top 
of  the  larger  tube.  This  inner  tube  has  only  the 
end  opening  and  is  connected  to  the  bottle  under 
the  bed. 

Another  and  somewhat  simpler  method  is  to 
take  a  fenestrated  tube  suited  in  size  and  length 
to  the  sinus,  place  in  it  the  smaller  suction  tube 
with  its  lower  end  about  half  an  inch  above  the 
lower  end  of  the  outer  tube,  and  then  transfix 
them  both  with  a  safety  pin.  After  sterilizing 
this  double  tube  arrangement  it  is  inserted  into 
the  sinus  and  held  in  place  by  long  narrow  adhe- 
sive strips. 


This  transfixing  of  the  inner  tube  with  a  safety 
pin  or  stitch  may  give  rise  to  leakage  and  a  weak- 
ening of  the  suction,  and  is  therefore  not  as  de- 
sirable as  the  rubber  cutf. 

A  shallow  woimd  or  a  faxal  fistula,  where  one 
is  endeavoring  to  hasten  healing  by  strapping  and 
does  not  wish  to  introduce  a  tube  into  the  apea- 
ing,  may  be  satisfactorily  drained  and  the  sur- 
rounding skin  protected  from  the  irritating  dis- 
charge by  laying  obliquely  in  the  depression  made 
by  the  approximating  plaster  a  double  tube,  as 
described  above,  but  very  short,  only  one  or  two 
inches  in  length,  held  in  place  by  adhesive 
plaster. 

The  varied  applications  of  this  method  will 
readily  suggest  themselves.  For  example,  any 
deep  wound  with  difficult  up-hill  drainage  where 
the  patient  is  constantly  suffering  from  wound 
absorption;  all  cases  where  the  discharge  is  irri- 
tating to  the  surrounding  skin,  particularly  fxcal 
fistulce;  pancreatic  woiuids;  cases  in  which  the 
discharge  is  very  profuse  and  the  padent  made 
uncomforuble  by  being  continually  wet,  or  is 
annoyed  by  frequent  dressings. 

We  have  used  the  continuous  suction  with  good 
results  in  draining  extensive  pel  vie  suppuradon 
following  peritonitis;  in  draining  deep  extra- 
peritoneal pelvic  suppuration  following  fractured 
pelvis  and  lacerated  bladder;  for  suprapubic 
drainage  after  operations  on  the  bladder,  removal 
of  new  growths,  removal  of  calculi,  and  pros- 
tatectomy. Perhaps  the  most  satisfactory  re- 
sults have  been  noted  in  treating  fsecal  fistulic, 
particularly  those  cases  where  the  irritating  dis- 
charge has  produced  a  very  painful  and  wide- 
spread eczematous  condidon  of  the  abdominal 
^in,  a  few  days  of  the  continuous  suction  with 
a  simple  dressing  generally  being  sufficient  to 
clear  up  the  skin  condition. 

As  the  case  under  treatment  improves  the 
sucdon  may  not  be  required  all  the  time,  hut  its 
intermittent  use  will  be  of  benefit.  Whenever 
wounds  require  irrigadng,  the  application  of  the 
suction  will  render  the  process  much  cleaner. 
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INTRATRACHEAL  ETHER  ANAESTHESIA 

By  ISAAC  D.  KRUSKAL,  M.  D.,  Brooklyn 

Ancstbetiftt  to  the  Jewish  Hoepital  of  Brooklyn 


DURING  the  past  year  I  have  employed 
intratracheal  insufflation  anaesthesia  with 
ether,  using  the  Elsberg  apparatus,  in  84 
cases  in  the  ordinary  routine  hospital  service. 
The  most  valuable  feature  of  this  method  lies  in 
the  fact  that  we  eliminate  any  possible  anoxaemia 
from  external  respiratory  obstruction,  thus  ob- 
taining an  even  and  sufficient  narcosis  and  an 
even  and  sufficient  oxygenation  of  the  lungs. 

The  indications  for  intratracheal  insufflation 
anaesthesia  are  thoracic  surgery,  the  positive 
pressure  eliminating  the  danger  of  pneumothorax 
when  the  plural  cavity  is  opened. 

It  has  not  been  my  good  fortune  to  have  been 
able  to  employ  this  method  in  any  case  of  thoracic 
surgery  except  in  a  number  of  cases  of  empyema 
and  lung  abscess.  In  cases  of  empyema  this 
method  permits  of  partial  inflation  of  the  lung, 
thus  allowing  the  surgeon  to  ascertain  if  any 
adhesions  are  present  in  the  pleural  cavity. 

In  operations  about  the  head,  neck,  oral  and 
nasal  cavities  or  where  obstruction  to  breathing 
exists  in  the  upper  air  passages: 

In  this  field  of  work  it  has  been  most  useful  to 
both  surgeon  and  anaesthetist.  It  keeps  the 
anaesthetist  out  of  the  way  and,  therefore,  permits 
more  thorough  asepsis  of  the  operation  field. 
The  anaesthesia  being  constant  a  considerable 
amount  of  time  is  saved,  with  resultant  advantage 
to  the  patient.  In  two  cases  of  suboccipital  de- 
compression, for  which  the  patient  was  placed 
flat  on  the  abdomen,  this  method  was  of  particular 
comfort. 

In  operations  about  the  neck  for  which  exten- 
sion of  the  head  is  required,  such  as  goiter  and 
resection  of  glands  of  the  neck  where  the  posture 
would  cause  difficult  breathing,  this  method 
eliminates  all  respiratory  obstruction. 

In  operations  about  the  oral  and  nasal  cavities, 
the  recurrent  air  stream  prevents  the  aspiration 
of  blood  and  mucus.  Not  only  does  this  mini- 
mize the  danger  of  aspiration  pneumonia,  but 
it  also  renders  the  field  of  operation  free  of  any 
secretion,  and,  therefore,  obviates  any  interrup- 
tions in  operating. 

In  a  number  of  cases  of  intestinal  obstruction 
with  faecal  vomiting  the  return  current  was  very 
effective  in  preventing  the  aspiration  of  throat 
contents  as  the  result  of  vomiting  or  regurgitation 
of  stomach  contents. 


The  quiet  and  even  anaesthesia  has  popularized 
the  method  in  upper  abdominal  surgery,  such  as 
gall-bladder  work,  and  has  made  the  task  of  the 
surgeon  less  difficult.  Where  the  position  of  the 
patient  makes  the  administration  of  an  anaesthetic 
difficult  or  awkward,  I  have  found  this  method 
particularly  applicable.  For  this  reason  I  have 
employed  intratracheal  anaesthesia  in  a  number 
of  cases  of  kidney  and  ureter  surgery. 

In  feeble  and  debilitated  patients,  whose  re- 
sistance has  been  lowered  by  age  or  disease,  who 
have  to  submit  to  prolonged  or  difficult  opera- 
tions, this  method  of  anaesthesia  minimizes  the 
operative  shock.  An  insufficient  supply  of  air 
or  over-etherization  is  hardly  possible  with  this 
method,  and  the  fact  that  the  patient  has  to  make 
no  effort  in  breathing  relieves  all  strain  on  the 
cardiovascular  system. 

In  my  series  of  cases  this  method  of  anaesthesia 
has  proven  entirely  satisfactory.  I  have  found 
the  method  absolutely  safe  and  no  harmful  con- 
sequences have  resulted.  If  certain  cardinal 
principles  are  adhered  to,  the  method  is  a  great 
deal  safer  in  inexperienced  hands  than  the  ordi- 
nary methods  of  anaesthetization.  Care  must  be 
taken  not  to  introduce  the  tube  beyond  the 
bifurcation  of  the  trachea,  into  one  of  the  bronchi , 
the  introduction  of  the  tube  into  the  oesophagus, 
or  permitting  continued  overpressure. 

The  anaesthesia,  as  a  rule,  has  been  light,  in 
fact  in  a  number  of  my  early  cases  the  anaesthesia 
has  been  insufficient  and  in  spite  of  careful  manip- 
ulation, it  was  found  impossible  to  cause  complete 
abdominal  relaxation  to  permit  thorough  explor- 
ation. In  a  few  of  the  abdominal  cases  the  in- 
tratracheal tube  had  to  be  withdrawn  and  the 
anaesthesia  continued  by  one  of  the  ordinary 
methods.  After  these  experiences  I  instituted 
preliminary  medication  consisting  of  morphine 
\  OT  }4  with  or  without  atropine  in  all  my  cases 
of  intratracheal  insufflation  anaesthesia,  and  have 
not  encountered  the  same  difficulties.  The  op- 
erations lasted  from  15  minutes  to  2  hours.  Only 
a  few  of  the  patients  complained  of  pharyngeal 
or  laryngeal  irritation  as  the  result  of  the  intro- 
duction of  the  catheter  or  its  presence  in  these 
passages,  and  in  none  of  my  series  did  any  pul- 
monary complications  develop. 

The  pharyngeal  irritation  occurred  in  my  early 
cases  and  was  probably  the  result  of  my  insuffi- 
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dent  experience  in  the  introduction  of  the  tube. 
Injury  to  the  teeth  can  be  avoided  by  waiting 
for  suflScient  relaxation  before  attempting  the 
introduction.  Vomiting  has  been  a  great  deal 
less  after  this  form  of  anaesthesia  and  never  did 
I  see  vomiting  during  the  course  of  the  anaesthesia. 
In  my  series,  the  patients  showed  less  operative 
shock  than  is  usual  by  the  ordinary  methods  of 
anaethetization;  particularly  was  this  impressed 
upon  me  in  a  number  of  prolonged  operations, 
such  as  resection  of  rectum  for  carcinoma. 

In  order  to  fully  appreciate  the  advantages  of 
this  method,  one  must  see  a  case  of  a  plethoric, 
short  necked  adipose  subject,  brought  into  the 
operating  room  with  collapsed  ali  nasi,  partly 
cyanotic,  labored  breathing,  with  rattling  of 
mucus  in  the  throat,  and  then  note  the  change 
that  takes  place  after  the  introduction  of  the 
tube.  The  color  becomes  pink,  the  respirations 
quiet  and  easy,  the  pulse  steady  and  of  good 
quality,  and  the  mucus  is  expelled  by  the 
return  current. 

TECHNIQUE  OF  ADMINISTRATION. 

I  have  followed  the  method  as  advocated  by 
Elsberg  almost  entirely. 

The  patient  is  first  anaesthetized  by  any  of  the 
usual  methods.  It  is  essential  that  the  patient 
be  fairly  well  relaxed  before  the  introduction  of 
the  tube  is  attempted.  The  mouth  is  then  widely 
opened  with  a  mouthgag  and  the  head  extended 
by  an  assistant.  I  have  used  the  Jackson  laryn- 
goscope for  the  introduction  and  get  a  free  ex- 
posure of  the  larynx.  I  have  found  that  by 
proper  extension  of  the  head  and  by  introducing 
the  laryngoscope  slightly  from  right  to  left,  the 
larynx  invariably  comes  into  view.  I  have  used 
the  ordinary  silk  woven  catheter  size  22-26 
French  and  I  find  that  the  introduction  is  facili- 
tated by  running  the  catheter  through  cold  water; 
this  renders  the  catheter  more  firm.  Unless  this 
is  done,  the  warmth  of  the  mouth  and  pharynx 
has  a  tendency  to  soften  the  catheter  and  direct 
it  towards  the  cesophagus.  When  the  tube  enters 
the  larynx,  there  is  usually  a  characterbtic  hissing 
sound  on  expiration.  This  method  of  intubation 
has  been  highly  satisfactory  in  my  hands,  but 
I  suppose  the  manner  of  introducing  the  tube  is 
a  matter  of  individual  skill  and  preference. 
Usually  when  the  anaesthesia  is  light  a  trouble- 
some cough  follows  after  the  ether  vapor  is  turned 
on.  This  may  be  overcome  by  raising  the  pres- 
sure and  increasing  the  strength  of  the  ether  vapor. 
With  this  apparatus  the  pressure  is  always  under 


perfect  control.  I  gradually  raise  the  pressure  to 
20  mm.  of  Hg:  with  a  pressure  of  20  mm.  of  Hg, 
inspiration  and  expiration  will  continue,  air  being 
inhaled  by  the  side  of  the  tube.  In  my  early 
cases  I  would  interrupt  the  current  of  air  and 
ether,  which  enters  the  tube  a  number  of  times 
a  minute,  but  I  have  found  that  with  a  pressure 
of  only  20  mm.  of  Hg  it  is  not  necessary  to  allow 
the  lungs  to  deflate  that  often.  In  a  number  of 
cases  at  the  request  of  the  surgeon  I  have  raised 
the  pressure  to  50  nim.  of  Hg  without  any  ill 
effects.  It  has  been  my  practice  to  turn  the  ether 
vapor  on  to  100  per  cent  (according  to  scale)  at 
the  beginning  of  the  operation,  and  then  to 
gradually  reduce  the  amount  of  ether  vapor  to  a 
point  where  a  satisfactory  narcosis  was  main- 
tained. In  most  cases  between  50  and  75  per  cent 
of  ether  vapor  (according  to  scale)  was  sufi&cient 
to  maintain  an  even  and  smooth  anaesthesia. 
The  patients  have  never  been  too  deeply  under 
the  anaesthetic  and  in  no  instance  did  I  observe  a 
dilatation  of  the  pupils  as  an  evidence  of  too  deep 
anaesthesia.  At  the  end  of  the  operation  I  turn 
the  ether  off  and  allow  air  to  insufflate;  this 
hastens  recovery  from  the  anaesthesia  and  mini- 
mizes the  post-anaesthetic  nausea  and  vomiting. 

SUMMARY   OF   CASES 

Kidney  and  ureter 8 

Head 12 

Neck 9 

Chest 8 

Spine 1 

Abdominal 40 

Miscellaneous 6 

CONCLUSIONS 

1.  The  greatest  field  of  usefulness  of  intra- 
tracheal insufflation  anaesthesia  is  in  thoracic 
surgery. 

2.  This  method  is  of  decided  advantage  in 
operations  where  the  anaesthetist  is  in  the  way  or 
the  position  of  the  patient  makes  the  administra- 
tion of  an  anaesthetic  awkward. 

3.  In  cases  of  obstruction  to  the  upper  air 
passages  this  method  eliminates  all  the  dangers  of 
the  ordinary  methods  of  anaesthetization. 

4.  In  the  aged  and  feeble  the  relief  of  respira- 
tory effort  removes  the  strain  on  the  cardiovas- 
cular system  and  thereby  minimizes  post-oper- 
ative shock. 

5.  The  return  current  of  air  prevents  the  in- 
halation of  blood  and  mucus,  —  this  renders  op- 
erations about  the  mouth  and  nose  less  diffi- 
cult, —  and  eliminates  a  decided  factor  in  the 
production  of  aspiration  pneumonia. 
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A    SELF-RETAINING    RETRACTOR    FOR    USE    IN    PERINEORRHAPHY 


ri  obviate  the  necessity  of  retraction  by 
means  of  bullet  forceps  or  tenaculum  held 
by  assistants  during  plastic  work  on  the 
vagina,   this   self-retaining   retractor   was   con- 
structed. 

The  two  points  corresponding  to  the  position  of 
the  carunculfe  myrtiformes  or  the  remains  of  the 
hymen  are  caught  up  by  the  instrument  as  shown 
in  the  illustration,  and  by  means  of  the  screw  the 
arms  are  separated  to  the  extent  desired,  exposing 
thereby  the  field  of  operation,  so  obtaining  a 
steady  and  equal  traction  on  both  sides.  As  the 
suturing   is   proceeded    with,    traction   can   be 


gradually  decreased  by  a  turn  of  the  screw,  bring- 
ing the  arms  closer  together. 

The  instrument  is  light  but  strong,  very  simple, 
easily  worked,  readily  adapts  itself  to  the  curve  of 
the  buttock  so  that  it  is  out  of  the  operator's  way, 
takes  the  place  of  two  hands  which  would  other- 
wise be  occupied  in  doing  the  retracting  by  means 
of  bullet  forceps,  and  gives  a  constant,  steady 
exposition  of  the  operative  field. 

In  immediate  repair  of  the  pelvic  floor  follow- 
ing labor,  where  extra  assistance  as  a  rule  is 
limited,  this  self-retaining  device  is  very  useful, 
particularly  so  where  deep  and  high  lacerations  in 
the  vagina  must  be  attended  to.  It  can  also  be 
used  to  advantage  for  retraction  in  cystocele 
plastic. 

The  instrument  b  10.5  cm.  (4  inches)  long,  has 
two  curves,  the  arms  separating  to  the  widt£  of  9 
cm.  (3K  inches),  and  has  a  firm  bullet  forceps 
catch  at  the  end  of  each  arm. 


)  self-retaining  perineorrhaphy 
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A  METHOD  OF  VENTROFIXATION  COMBINED  WITH  CERTAIN  TUBAL 

STERILIZATION  BY  MEANS  OF  EXTRA-ABDOMINAL 

DISPLACEMENT 

By  DeWITT  STETTEN,  M.  D.,  New  York  City 

AiaisUnt  Visitbg  Surgeon  to  the  Gennan  Hospital;  laatructor  in  Clinical  Surgeiy  in  Columbia  Univenity 


IT  has  been  clearly  proved  by  numerous  experi- 
ments, especially  those  of  Frankel  and 
Friedmann,  that  single  or  double  ligation  of 
the  Fallopian  tubes,  even  with  division  or  resec- 
tion, is  insuflftcient  to  positively  prevent  a  subse- 
quent conception.  Many  clinical  reports  have 
corroborated  these  experimental  resiilts,  and  a 
large  number  of  more  or  less  complicated  and 
reliable  methods  have  been  suggested  for  the 
purpose  of  guaranteeing  a  certain  sterilization. 

I  have  conceived  the  following  plan  of  combin- 
ing a  simple  but  infallible  method  of  tubal  sterili- 
zation with  a  ventrofixation,  where,  as  is  generally 
admitted  to-day,  the  prevention  of  a  future 
pregnancy  without  castration  is  frequently  indi- 
cated, particularly  in  the  more  advanced  pro- 
lapse of  younger  women.  A  median  laparotomy 
is  performed  and  the  round  ligaments  are  ligated 
about  two  inches  from  the  uterus.  They  are 
divided  proximal  to  the  ligatures  and  freed 
from  the  broad  ligaments  up  to  the  uterine 
comua  by  a  few  snips  of  the  scissors.  The  peri- 
toneal edges  of  the  incisions  in  the  broad  liga- 
ments are  united  by  a  running  catgut  suture. 
Ligatures  are  now  passed  through  the  broad 
ligaments  between  the  tubes  and  ovaries,  and 
the  tubes  are  freed  to  their  uterine  attachment. 
The  freed  round  ligaments  and  tubes  are  now 
brought  through  a  stab  wound  of  the  fascia, 
muscle,  and  peritoneum  on  either  side,  three 
quarters  of  an  inch  away  from  the  edge  of  the 
abdominal  incision.  They  are  drawn  taut  and 
fixed  to  the  fascia  with  a  catgut  suture. 

The  peritoneum  is  closed  with  continuous 
catgut,  one  stitch  passing  through  the  fundus  of 
the  uterus,  the  surface  of  which  has  been  scarified. 
The  muscle  and  fascial  layers  are  closed  in  the 
usual  manner  with  interrupted  chromic  gut 
sutures.  If  one  wishes  to  be  extra  certain  of 
fixing  the  uterus,  one  or  two  of  the  fascial  sutures 
could  be  passed  through  the  fundus,  the  peritone- 
um being  left  open  at  this  point. 

The  excess  of  tubes  and  round  ligaments  is 
removed  and  the  tubes  are  ligated,  the  stumps 
being  cauterized  with  a  Paquelin.  Enough  of 
the  tubes  and  ligaments  should  be  left  so  that 
they  overlap  in  the  median  line.  They  are 
stitched  to  the  fascia  and  to  the  structures  of 


the  opposite  side  with  a  few  sutures  of  catgut. 
The  skin  wound  is  dosed  completely.  The 
various  steps  in  the  operation  are  clearly  indi- 
cated in  the  accompanying  diagram  (Fig.  i). 

This  method  of  round  ligament  fixation  is  of 
course  a  modified  Gilliam  operation  and  is  sub- 
stantially the  one  advocated  by  McKay.  Kelly 
has  adopted  the  same  principle  for  ventrosus- 
pension,  omitting  the  peritoneal  uterine  suture. 
It  is  not  necessary  here  to  dwell  at  length  upon 
its  many  advantages.  It  is  obviously  more 
reliable  than  the  old  fixation  methods  of  simply 
suturing  the  fundus  to  the  abdominal  wall,  where, 
even  if  non-absorbable  sutures  are  used,  these  can 
easily  cut  through  if  there  is  any  tension,  and 
all  that  holds  the  uterus  in  place  is  an  easily 
stretched  adhesion.  In  this  operation,  in  addition 
to  the  peritoneal  or  even  fascial  adhesion,  the 
round  ligaments,  derivatives  of  the  uterus  itself, 
become  actually  incorporated  at  their  strongest 
portion,  namely  at  the  uterine  cornu,  into  the 
fascial  wall  of  the  abdomen.  The  division  of  the 
ligaments  prevents  the  formation  of  lateral  intra- 
abdominal foramina,  and  the  peritoneal  or  fas- 
cial stitch  to  the  fundus,  besides  reinforcing  the 
fixation,  prevents  the  formation  of  a  foramen  be- 
tween the  two  ligaments.  I  have  used  the  simple 
fixation  in  a  number  of  cases  and  it  has  always 
proved  satisfactory. 

The  new  feature  which  I  am  advocating  here, 
namely,  the  drawing  of  the  tubes  through  the 
stab  wound,  has  a  twofold  object.  First,  it 
reinforces  the  round  ligament  fixation,  so  that 
practically  the  uterine  comua  themselves  become 
attached  to  the  abdominal  fascia,  and  much  the 
same  purpose  is  accomplished  as  by  Kocher's 
exohysteropexy  without  the  complexity  of  this 
latter  operation  and  without  disturbing  the 
anatomy  of  the  anterior  abdominal  wall.  Second, 
the  lodgment  of  the  distal  ends  of  the  tubes 
outside  of  the  abdominal  cavity  is  an  absolutely 
certain  guarantee  against  conception.  Obviously, 
the  operation  can  only  be  applied  to  cases  in 
which  the  tubes  are  not  seriously  diseased. 

After  having  performed  this  combined  fixation 
with  sterilization,  I  discovered  that  Blietz  in  1901 
reported  on  a  procedure  the  underlying  principle 
of  which  is  somewhat  similar.    He  describes  an 
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(qwration  for  tubal  sterilization  carried  out  by 
Menge  and  Krdnig  in  which  the  ends  of  the  tub^ 
are  anchored  outside  of  the  abdominal  cavity 
through  two  inguinal  incisions,  either  independent 
of  or  combined  with  an  Alexander-Adams  ventro- 
suspension.  Aside  from  the  disadvantage  of 
bilateral  incisions,  I  feel  that  in  prolapse,  where  a 
permanent  fixation  is  desired,  the  method  that  I 
have  described  is,  for  obvious  reasons,  greatly  to 
be  preferred. 

As  yet  I  have  periormed  this  combined  opera- 
tion in  but  one  case.  The  patient  made  a  most 
uneventful  recovery  and  the  wound  healed  by 
first  intention.  The  scar  is  solid  and  the  uterus 
is  firmly  anchored  to  the  abdominal  wall.  There 
has  been  no  pain  and  menstruation  has  caused  no 
disturbance. 

It  has  been  suggested  to  me  that  an  infection  of 
the  tubes  may  give  trouble.  In  answer  to  this 
argument,  I  can  simply  say  that  I  would  prefer 
dealing  with  a  subcutaneous  pyosalpinx  than 
with  an  intra-abdominal  one,  and  I  am  convinced 
that  the  patient  would  also.  The  possibility  of 
a  tubocutaneous  fistula  or  a  hydrosalpinx  develop- 
ing as  a  result  of  this  extra-abdominal  displace- 
ment of  the  tubes  can,  I  think,  be  disregarded. 

It  is  even  conceivable  that  this  method  of  tubal 
displacement,  with  or  without  the  round  ligament 
operation,  might  be  used  for  the  purpose  of 


producing  a  temporary  sterility.  Should  for  any 
reason  a  subsequent  pregnancy  be  indicated  the 
tubes  could  be  replaced  into  the  abdomen.  The 
fimbriated  extremity  could  have  been  left,  and 
even  a  ligature  of  the  tubes  could  have  been 
dispensed  with  at  the  primary  operation,  if  this 
eventuality  was  to  be  anticipated.  If  the  lube  has 
been  ligated,  if  the  fimbriated  end  has  been 
amputated,  or  if  the  tube  has  become  occluded, 
a  plastic  operation  might  be  attempted  to  restore 
the  lumen. 
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Dr.  Paul  B.  Magnuson  read  a  paper  entitled 
"Lengthening  Shortened  Bones  of  the  Leg  by 
Operation."     (See  p.  63.) 

DISCUSSION 

Dr.  E.  Wyllys  Andrews:  We  ought  to  ex- 
press our  appreciation  of  this  rather  valuable 
and  original  contribuUon.  I  am  sure  that  every 
one  of  us  wiU  be  interested  to  learn  that  we  have 
an  animal  substitute  for  metallic  foreign  bodies 
in  bone  work  just  as  we  have  it  in  catgut  or 
kangaroo  tendon  for  soft  parts,  something  that  is 
better  than  wire,  silk  or  Imen.  The  writer  of  the 
paper  through  his  research,  first  on  animals  and 
then  by  his  later  application  in  operative  work, 
has  introduced  to  a  certain  extent  a  new  principle. 
I  have  been  wondering  what  method  of  sterilizing 
ivory  was  used.  I  have  always  looked  upon  this 
matter  of  extending  or  the  lengthening  of  bones 
as  a  sort  of  bugbear.  In  all  the  bone  work  I  have 
ever  done,  I  have  not  been  able  to  lengthen  the 
bone  in  an  old  fracture  which  had  shortened  a 
few  inches,  except  by  extreme  force  or  free  cutting. 
I  have  not  usually  been  able  with  several  hundred 
pounds  traction  with  two  or  three  strong  men,  to 
pull  out  a  shortened  limb  quickly.  One  of  my 
colleagues  invented  the  toggle-joint  principle  in 
doing  this.  Supposing  it  were  the  femur,  and 
shortened  a  couple  of  inches,  the  toggle-joint 
principle  gives  a  tremendous  leverage.  It  is  the 
principle  upon  which  the  printing  press  works. 
We  cut  down  upon  the  overlapping  fragments. 
If  we  angiilate  sharply  as  if  we  were  going  to 
resect  the  ends,  these  fragments  come  apart  and 
can  be  placed  together  end  to  end  while  bent.  If 
one  takes  the  power  of  leverage  by  straightening 
he  brings  to  bear  a  perfectly  enormous  pressure 
or  tension  or  extension-pressure  on  the  ends,  on 
the  toggle-joint  principle,  and  in  this  way  the 
limb  can  be  lengthened  in  a  way  in  which  it  could 
not  be  by  the  pull  of  two  or  three  strong  assistants 
making  extension  and  counterextension.     I  am 


interested  to  know  that  even  in  the  human  subject 
three  inches  of  extension  can  be  gotten  with  a 
sixty-pound  weight.  I  have  not  been  able  to 
get  half  an  inch  of  extension  when  I  have  cut  down 
upon  an  old  fracture,  say  three  or  four  weeks  old, 
except  by  long,  hard  stretching.  I  have  had  a 
dread  of  these  cases  and  have  planned  a  different 
method,  cutting  through  the  soft  parts  where  they 
would  be  released,  at  the  same  time  important 
nerves  and  vessels  not  be  injured.  Perhaps  Dr. 
Magnuson  can  tell  us  how  one  can  thoroughly 
sterilize  these  pins.  The  late  Dr.  Nicholas  Senn 
performed  the  operation  of  fixing  a  fracture  of  the 
neck  of  the  femur  with  an  ivory  peg.  I  do  not 
remember  whether  in  any  of  his  reports  he  related 
how  he  sterilized  the  peg,  or  whether  he  had  to 
take  the  peg  out  or  had  it  disappear  by  absorp- 
tion. 

Dr.  William  Hessert:  I  unfortunately  was 
not  in  the  room  when  Dr.  Magnuson  demonstrat- 
ed the  extension  apparatus,  and  I  have  had  no 
experience  with  this  apparatus.  I  have  had  con- 
siderable experience  with  the  Miller-Lemon  ap- 
paratus, which  I  like  better  the  more  I  see  of  it. 
This  apparatus  enables  one  to  operate  on  fresh 
cases  and  old  cases  with  faulty  union  and  a  great 
deal  of  overlapping,  like  these  pictures  of  the 
femur  the  doctor  showed.  From  my  experience 
with  this  apparatus,  I  cannot  conceive  of  any 
other  appliance  that  will  accomplish  the  same  end 
results.  You  can  get  an  enormous  amount  of 
traction,  as  was  illustrated  in  a  case  that  Dr. 
Harris  and  myself  operated  about  ten  days  ago. 
A  man  came  into  the  Alexian  Brothers  Hospital 
with  a  compound  fracture  of  both  bones  of  the 
forearm  and  a  simple  supracondylar  fracture  of 
the  femur.  The  man  developed  a  case  of  delirium 
tremens,  and  his  life  was  despaired  of  for  a  while, 
so  when  he  got  so  we  could  do  something  for  his 
fractures  there  was  considerable  deformity.  He 
got  union  of  the  femur  with  three  inches  of  short- 
ening from  overriding.  Dr.  Harris  operated  and 
used  my  apparatus.    We  were  able  to  get  the 
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fragments,  which  were  united,  absolutely  solid, 
in  good  position,  after  breaking  up  the  union. 
The  ends  were  brought  in  very  fine  apposition 
and  hold  there  with  a  Lane  plate.  I  am  sure 
there  was  a  lengthening  of  three  inches  without 
any  disturbance  to  the  nerves  or  disturbance  of 
the  circulation.  I  doubt  whether  an  apparatus  of 
the  kind  shown  by  Dr.  Magnuson  would  exert  a 
su£Bident  pressure  or  pull  to  bring  the  fragments 
of  such  a  case  in  line. 

About  the  use  of  ivory  screws,  I  am  a  bit 
skeptical.  I  do  not  think  an  ivory  screw  will 
hold  very  much  where  there  is  great  tension  re- 
quired. It  is  a  good  thing,  I  have  no  doubt,  but 
a  metal  screw  is  a  good  thing  when  sterilized. 
It  all  depends  upon  the  asepsis.  If  an  ivory  screw 
is  not  aseptic  when  it  is  put  in,  it  is  going  to  act 
like  a  sequestrum  or  a  foreign  body,  with  the 
formation  of  serum  or  pus,  or  the  formation  of  a 
sinus  within  six  or  eight  weeks.  It  is  a  n^atter 
of  asepsis.  If  the  screw  is  aseptic,  it  will  remain 
more  or  less  in  place,  although  it  will  cause  necro- 
sis surroimding  it.  But  the  main  point  is  asepsis. 
If  it  is  clean  it  will  stay  in;  otherwise  it  is  going 
to  come  out,  whether  it  is  a  screw,  catgut,  or 
kangaroo  tendon. 

Dr.  Arthur  Dean  Bevan:  I  want  to  say  a 
word  or  two  with  reference  to  this  apparatus. 
It  has  an  interesting  history.  It  was  the  Ridlon 
apparatus  long  before  Lemon  made  the  apparatus, 
and  it  has  the  following  history:  Some  years 
ago  a  layman  in  Boston — I  think  his  name  was 
Bartlett — working  with  Bradford  on  dislocations 
of  the  hip  invented  an  apparatus  for  the  reduction 
and  dislocation  of  the  hip.  That  was  taken  up 
by  Dr.  Ridlon,  and  Dr.  Ridlon  developed  from 
that  a  very  admirable  apparatus  of  which  there 
are  a  number  in  the  city  of  Chicago.  Dr.  Lemon 
then  saw  the  Ridlon  apparatus  and  mo4ified  it. 
As  a  matter  of  fact,  the  present  apparatus  which 
he  used  for  extension  belongs  to  Dr.  Ridlon,  so 
far  as  applying  it  to  fractures  is  concerned.  Rid- 
lon has  a  very  admirable  apparatus.  I  think 
there  are  at  least  three  in  the  city.  ^  get  this 
straight  from  Dr.  Ridlon  himself.  Recently  a 
meeting  was  held  here  of  the  Orthopedic  Society 
of  the  Middle  West  at  which  the  apparatus  was 
shown  and  this  history  given.  I  think  we  should 
give  credit  to  our  local  fellows  when  they  deserve  it. 

Dr.  Jacob  Frank:  I  want  to  express  my 
appreciation  and  pleasure  in  having  listened  to 
Dr.  Magnuson 's  paper  and  the  very  fine  work  he 
has  brought  before  us  this  evening.  The  work  on 
dogs  does  not  prove  that  it  can  be  done  on  the 
human  as  easily  as  it  can  be  done  on  the  animal. 
I  understand,  from  the  pictures,  the  bone  was  re- 


moved and  was  merely  replaced  by  another  piece 
of  bone,  and  that  the  normal  leg  was  stretched 
beyond  its  normal  length.  It  is  quite  a  different 
proposition  stretching  pathological  tissue. 

Dr.  Magnuson:  It  was.  There  was  no  bone 
removed,  but  just  cut  and  stretched. 

Dr.  Frank:  It  is  rather  strange  that  the 
doctor  did  not  do  some  injury  to  the  nerves  or 
vessels  in  some  of  the  dogs.  In  the  human  we 
have  got  to  determine,  first,  what  is  a  recent  and 
what  is  an  ancient  fracture.  If  you  have  a  frac- 
ture of  two  years'  standing,  which  overlaps  two 
inches  or  more,  I  doubt  whether  it  can  be  replaced 
as  easily  as  has  been  demonstrated  here.  Then 
another  thing:  badly  united  fractures  of  the 
humerus,  forearm  or  leg  are  more  difficult  to  re- 
duce than  a  fracture  of  the  femur.  My  experience 
has  been  that  a  fracture  of  the  femur  can  be  re- 
duced easily  without  any  stretching  apparatus, 
especially  by  the  method  that  Dr.  Andrews  has 
described  and  which  Mr.  Lane  uses,  by  bringing 
the  proximal  and  distal  ends  of  the  bone  in  con- 
tact, forming  an  inverted  V;  the  thigh  is  then 
straightened,  keeping  the  bones  in  contact.  For 
some  reason  this  cannot  be  done  as  easily  with 
the  hvunerus.  While  I  was  in  Philadelphia 
attending  the  North  American  Clinical  Congress, 
I  remember  seeing  Dr.  Martin  use  an  apparatus 
with  which  he  tried  to  pull  a  badly  united  fracture 
of  the  hiunerus  into  place.  He  tried  for  at  least 
three  quarters  of  an  hour,  after  loosening  the 
fragments,  and  failed.  He  kept  stretching  until 
he  was  afraid  of  doing  harm  to  the  vessels  and 
nerves,  and  discontinued  the  use  of  the  apparatus. 
He  demonstrated  to  the  audience  that  if  one 
exerted  too  much  force  it  would  have  a  bad 
effect  upon  the  patient's  general  condition.  He 
gave  up  the  reduction  with  the  apparatus  and 
simply  sawed  off  the  ends  of  the  bone  and  imited 
them  with  a  Lane  plate.  Take  an  ununited 
fracture,  where  there  is  a  loss  of  bone  from  a  gun- 
shot wound,  and  where  there  are  two  or  three 
inches  of  the  bone  gone,  and  the  muscles  have 
pulled  the  ends  of  the  bone  together,  and  it  has 
been  in  that  condition  for  a  year  or  two,  I  am 
positive  it  cannot  be  lengthened  without  doing 
harm  to  the  vessels  and  nerves.  Can  we  lengthen 
the  muscles,  nerves,  and  vessels  two  or  three 
inches  if  the  patient  has  been  in  that  condition 
for  a  year  or  two?  I  do  not  think  so.  I  have  failed 
in  reducing  by  pulley  and  tackle  a  dislocation 
of  the  elbow  of  five  months'  standing.  Force 
enough  was  used  until  I  thought  I  would  pull  the 
patient 's  arm  off,  without  any  results.  I  merely 
cite  this  to  illustrate  how  difficult  it  is  to  lengthen 
tissues    that   have   become   contracted.    These 
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muscles  could  not  be  stretched  after  five  months. 
It  seems  easy,  but  it  is  not  easily  done.  Why  is 
the  reduction  of  the  femur  simpler  to  reduce 
than  that  of  the  humerus  or  leg?  I  have  observed 
this,  but  cannot  give  any  satisfactory  explana- 
tion, as  the  tissues  surroimding  the  bones  of  the 
leg  and  arm  are  certainly  of  smaller  size  than  those 
of  the  thigh. 

With  reference  to  the  use  of  ivory  pegs,  we  all 
know  they  have  been  tried  and  discarded,  and 
that  is  one  of  the  reasons  why  the  Lane  plate  came 
into  use.  It  seems  to  me  it  does  not  matter 
much  whether  ivory  pegs  are  made  in  screw  fash- 
ion or  not,  the  ultimate  result  would  probably  be 
the  same. 

Dr.  Magnuson  (closing  the  discussion) :  I  did 
not  for  a  minute  mean  to  compare  this  crude  ar- 
rangement with  the  arrangement  that  Drs.  Bevan 
and  Hessert  spoke  of.  Those  were  real  stretch- 
ing apparatuses,  while  this  is  simply  an  imitation. 
This  simply  consists  of  a  suspender  that  holds  up 
the  pulley  and  takes  what  is  called  a  clove  hitdi 
around  the  knee.  It  has  a  knot  which  does  not 
pull  tight,  but  does  not  shut  off  blood  supply,  but 
catches  above  the  patella,  and  this  answers  the 
purpose  very  well  in  the  cases  I  have  reported. 
I  have  used  it  several  times  for  other  men  success- 
fully. Dr.  Richter  had  a  case  not  long  ago  that 
we  pulled  down  a  couple  of  inches.  He  had  two 
cases. 

Dr.  Andrews:    What  bone? 

Dr.  Magnuson  :  The  femur.  Dr.  Plununer  's 
was  nine  months,  with  three  inches  of  shortening. 
I  used  sixty-five  pounds  on  the  fourteen-year-old 
boy.  This  apparatus  is  practically  the  same 
thing  that  Dr.  Martin  uses  except  he  puts  towels 
and  pads  around  the  ends  of  the  fragments. 

Dr.  Andrews:  How  much  force  or  pressure 
did  you  use  on  adults? 

Dr.  Magnuson:  I  used  from  eighty-five  to 
one  hundred  pounds  and  a  steady  pull  seems  to 
bring  the  muscles  down. 

Dr.  William  Fuller:    How  long  a  pull? 

Dr.  Magnuson:  Until  we  get  what  we  are 
looking  for. 


Dr.  Fuller:    How  long  does  it  take? 

Dr.  Magnuson:    About  ten  minutes. 

Dr.  Hessert:  How  do  you  judge  the  amount 
of  traction? 

Dr.  Magnuson:  You  use  window  weights, 
and  hang  the  window  weights  on  with  hooks, 
keeping  track  of  the  pulsation  of  the  tibial  artery, 
noticing  the  condition  of  the  circulation  and  the 
condition  of  the  patient,  and  so  far  I  have  not 
noticed  any  bad  result  from  pulling.  I  do  not 
compare  this  apparatus  with  the  Ridlon,  because 
it  is  undoubtedly  the  best  apparatus  of  the  kind 
I  ever  saw.  You  can  pull  a  hip  right  out  of  the 
socket  or  pull  the  leg  right  off  with  it.  This  ar- 
rangement I  got  up  to  meet  an  emergency  which 
is  used  in  our  experimental  work,  and  Dr.  Martin 
afterwards  started  using  it  in  the  University 
Hospital,  and  it  worked  very  well.  One  of  my 
principal  jobs  as  an  interne  in  the  University 
Hospital  was  hanging  on  to  the  foot,  trying  to 
pull  out  the  femur,  and  as  necessity  is  the  mother 
of  invention,  I  got  this  thing  up  to  save  a  little 
work. 

Dr.  Frank:  You  have  seen  Dr.  Martin  work. 
Did  you  ever  see  him  fail? 

Dr.  Magnuson:  Oh,  yes.  As  to  sterilizing 
these  ivory  screws,  we  cannot  boD  them  because 
they  warp.  I  put  them  in  a  saturated  solution 
of  alcohol  apd  bichloride,  put  them  into  the  auto- 
clave, and  sterilize  them  for  an  hour  in  the  auto- 
clave with  alcohol. 

Of  course,  in  operating  on  a  fracture  we  have  a 
different  proposition  than  stretching  the  leg  out 
where  you  have  a  longitudinal  incision  with 
nothing  to  take  the  strain  off  the  muscles.  By 
this  operation  you  simply  have  a  longitudinal 
incision,  with  a  cross  incision  at  each  end.  All 
strain  comes  on  the  screws.  Every  bit  of  the 
muscular  strain  is  held  by  the  screws  running 
through  the  bone.  In  a  fracture,  when  you  get 
the  ends  of  the  bone  together,  the  screw  holds  it 
together.  When  you  are  going  into  bone  and 
pulling  the  ends  apart  the  strain  comes  on  the 
screws. 
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A  Clinical  Meeting  was  held  at  Rush  Medical  College,  January  17,  1913,  with  the 

President,  Dr.  Rudolph  W.  Holmes,  in  the  Chair 


Dr.  Carl  G.  Davis  read  a  paper  entitled 
"  Review  of  the  Literature  and  Case  Reports  of 
Ruptured  Uterus."     (See  p.  51.) 

DISCUSSION 

Dr.  N.  S.  Heaney:  The  only  thing  in  Dr. 
Davis'  paper  that  I  do  not  agree  with  is  his 
advice  that  after  a  patient  has  had  one  Caesarean 
section,  she  should  be  delivered  by  version  and 
extraction  in  case  she  goes  into  labor.  It  does 
not  matter  whether  the  woman  is  at  term  or  in 
labor,  the  preferable  procedure  is  to  do  a  section 
unless  the  section  is  contra-indicated  by  a  too 
advanced  progress  of  birth  when  first  seen. 

Another  suggestion  that  occurred  to  me 
because  of  the  emphasis  placed  on  ergot  as  an 
etiological  factor  in  rupture  of  the  uterus,  due  to 
the  tetanic  contractions  from  its  administration, 
is  that  I  feel  sure  that  in  the  near  future  we  will 
hear  of  cases  of  rupture  of  the  uterus  produced 
by  pituitirin.  In  the  early  reports  of  the  use  of 
pituitirin,  it  was  stated  that  the  contractions 
produced  by  it  were  rhythmic,  and  not  tetanic; 
but  recently  we  have  begim  to  get  reports  of 
adverse  conditions  produced  by  the  inadvised 
administration  of  pituitirin,  and  it  has  been 
conclusively  demonstrated  by  the  use  of  a  bag 
inside  the  uterine  canal  connected  to  a  recording 
device  that  these  contractions  are  not  rhythmic, 
but  are  tetanic,  and  that  oftentimes  the  primary 
contractions  will  last  from  fifteen  to  twenty 
minutes.  The  indications  for  the  administration 
of  pituitirin  have  not  been  carefully  studied, 
and  it  is  given  to  too  many  cases  where  labor 
is  protracted  for  other  reasons  than  uterine  weak- 
ness. Just  recently  some  are  beginning  to 
emphasize  the  point  that  pituitirin  should  not  be 
given  in  cases  where  there  is  a  dsytoda,  or  given 
in  the  first  stage  of  labor,  but  preferably  in  this 
stage  the  patient  should  be  rested  instead  of  the 
labor  pains  strengthened  by  the  administration 
of  pituitirin. 

Dr.  Frank  W.  Lynch:  It  seems  to  me  that 
the  man  who  attempts  to  excise  the  scar  from  a 
Caesarean  section  will  frequently  get  into  trouble. 
I  have  had  the  opportunity  of  doing  secondary 
sections  in  four  or  five  cases,  and  in  two  of  these 
we  studied  the  scar  following  the  Caesarean 
section.  The  scar  in  two  of  the  cases  practically 
disappeared,  so  that  there  was  only  a  faint  broken 


line  of  connective  tissue.  I  am  quite  sure  that  is 
what  will  happen  if  the  case  has  gone  on  for  a  year 
or  two  before  a  second  pregnancy  ensues.  It  is  true, 
we  are  to  be  guided  by  the  site  of  the  scar  from 
adhesions,  which  are  the  invariable  result,  but  it  is 
surprising  in  some  cases  how  faint  the  adhesions 
will  be  if  it  has  been  three  or  four  or  more  years 
since  the  first  section.  I  feel  there  is  very  little 
doubt  but  that  the  literature  shows  us  that  once 
a  case  is  treated  by  Caesarean  section,  it  should 
again  be  so  treated.  There  is  no  doubt  that  the 
great  majority  of  these  cases  have  ruptured  from 
dystocia,  largely  due  to  the  fact  that  before  the 
last  few  years  the  second  test  of  labor  has  been 
desirable,  or  thought  to  be  desirable,  to  prove  the 
value  or  nature  of  the  indication  for  a  cutting 
operation. 

I  agree  with  Dr.  Heaney  that  if  version  is 
attempted  you  subject  the  woman  to  the  greatest 
possible  risk  not  only  from  rupture  of  the  scar 
or  rupture  in  the  weakened  area,  but  from  infec- 
tion when  the  woman  is  late  in  labor,  and  who 
has  had  the  membranes  ruptured,  with  probably 
the  amniotic  fluid  drained  away,  as  would  be 
expected  if  there  was  a  primary  indication  for  the 
Caesarean  operation. 

Dr.  Mark  T.  Goldstine:  I  was  glad  to  hear 
a  report  of  the*  cases  of  rupture  of  the  uterus. 
With  reference  to  the  conservative  and  active 
treatment  of  rupture  of  the  uterus,  I  think  active 
treatment  is  better.  It  should  be  the  one  resorted 
to.  In  the  cases  of  rupture  of  the  uterus  I  have 
watched  treated  by  others,  and  that  I  treated 
myself  under  instructions,  I  recall  a  few  of  them 
in  which  yard  after  yard  of  gauze  was  packed  into 
a  supposed  rupture  of  the  uterus,  the  gauze  being 
packed  into  the  peritoneal  cavity,  and  I  am  firmly 
convinced  did  not  do  well. 

A  few  years  ago  I  reported  a  case  before  this 
society  of  complete  rupture  of  the  uterus  (and 
the  specimen  is  here  in  Rush  Medical  College)  in 
which  the  baby  and  placenta  were  delivered  in  the 
peritoneal  cavity,  in  which  I  did  a  radical  opera- 
tion, removed  the  uterus,  and  the  patient  is  living 
to-day.  I  had  four  other  cases  that  were  treated 
conservatively,  and  all  died.  I  am  positive  two 
of  those  cases  that  were  treated  conservatively 
might  have  had  better  results  if  treated  radically. 

A  great  many  ruptures  of  the  uterus  in  the 
past  have  been  unnoticed.    I  recall  one  case  of 
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rupture  of  the  uterus,  but  how  it  occurred  I  do 
not  know.  There  was  no  instrumental  work  done 
afterwards,  but  a  laparotomy  done  two  months 
afterwards  showed  a  rupture  in  the  fundus  of  the 
uterus  covered  over  where  the  omentum  was 
adherent  to  it. 

In  regard  to  the  cause  of  rupture  of  the  uterus, 
clinically  I  do  not  think  many  of  these  ruptures 
occur  spontaneously  in  tonic  contraction.  I  have 
seen  many  uteri  tonically  contracted  in  concealed 
accidental  haemorrhage.  I  never  saw  a  uterus 
rupture  that  was  distended  with  hydranmios — ^not 
that  I  advocate  giving  ergot  or  any  other  drug  to 
cause  tonic  contraction.  I  have  gone  so  far  as  to 
say  that  we  should  never  give  ergot  in  premature 
detachment  of  the  placenta,  but  I  do  not  feel 
convinced  that  the  uterus  ruptures  spontaneously 
when  it  is  tonically  contracted.  You  must  have 
rhythmically  strong  contractions. 

I  saw  one  case  of  spontaneous  rupture  of  the 
uterus  in  a  multipara  with  complete  rupture  into 
the  peritoneal  cavity,  in  which  the  patient  was 
still  in  the  first  stage  of  labor,  and  the  cervix 
would  only  admit  two  fingers.  A  large  tear  was 
found;  the  baby  was  of  average  size,  and  the 
membranes  were  ruptured.  Her  uterus  was  not 
tonically  contracted. 

It  is  very  hard  to  get  reliable  statistics  on 
rupture  of  the  uterus,  because  a  good  many  of 
the  cases  are  not  reported,  not  even  the  sponta- 
neous ruptures. 

Dr.  W.  a.  New^man  Dorland:  The  paper 
read  by  Dr.  Davis  is  one  of  great  interest,  not 
only  from  a  statistical  point  of  view,  but  from  a 
clinical  standpoint.  The  cases  reported  were  all 
desperate  ones,  and  there  was  nothing  to  do  but 
to  attempt  to  save  life. 

I  was  interested  in  the  treatment  of  this  con- 
dition as  the  result  of  a  case  which  came  into  my 
service  at  the  Philadelphia  hospital,  a  case  of 
cross-birth,  in  which  I  permitted  the  interne,  at 
his  request,  to  do  a  version.  As  he  extracted  the 
head  there  occurred  a  tremendous  haemorrhage. 
I  took  the  case  in  hand,  and  on  making  an  exam- 
ination found  a  complete  laceration  on  the  left 
side  of  the  lower  segment  of  the  uterus,  through 
which  I  could  feel  the  intestines.  I  tamponed 
the  cavity  and  opening  and  did  an  immediate 
abdominal  section.  I  found  a  tear,  probably  four 
inches  in  length  in  its  contracted  form,  which  I 
closed  in  a  conservative  manner,  by  a  running 
suture  of  catgut,  and  had  an  excellent  result. 
The  patient  recovered.  At  that  time  I  investi- 
gated all  of  the  cases  in  the  literature  for  the  two 
years  preceding,  50  cases  in  all,  and  I  compared 
the  radical  with  the  so-called  conservative  or 


expectant  plan  of  treatment,  with  the  results  as 
given  by  Dr.  Davis  in  favor  of  the  radical  opera- 
tion. I  believe  that  version  is  a  natural  menace 
in  many  of  these  cases.  The  impaction  of  the 
child's  head  through  the  contracted  cervix  is  apt 
to  cause  a  laceration  of  the  lower  segment.  In 
my  case  the  laceration  was  of  the  lower  uterine 
segment,  extending  obliquely  up  to  the  upper 
segment. 

The  treatment  by  tampon  and  expectancy,  I 
think,  should  be  mentioned  only  to  be  condemned. 
I  am  not  sure  but  that  every  case  of  tear  should 
require  a  total  extirpation  of  the  uterus,  but  that 
would  depend  largely  upon  the  conditions  found. 
If  possible,  I  think  the  uterus  should  be  saved. 
I  agree  with  the  suggestion  that  after  a  tear,  it  is 
safer  to  follow  in  a  subsequent  labor  with 
Caesarean  section,  in  cases  that  can  be  closely 
watched. 

Dr.  Rachelle  S.  Yarros:  The  thing  which 
interests  me  in  the  recital  of  these  cases  of  rupture 
of  the  uterus  is  the  obstetrical  aspect  of  them. 
In  my  experience  in  connection  with  dispensary 
and  hospital  work,  carried  on  for  the  purpose  of 
teaching  students,  which  would  include  probably 
nearly  four  thousand  cases.  I  can  only  recall  two 
cases  of  rupture  of  the  uterus.  The  first  one,  a 
multipara  with  two  previous  normal  labors,  but  the 
history  of  a  lacerated  cervix.  Shoulder  presentation 
unrecognized  by  interne  and  students  for  an  hour 
after  membrane  ruptured.  Version  was  performed 
with  little  difficulty,  and  the  living  child  extract- 
ed. A  severe  haemorrhage  followed  and  the 
patient  collapsed.  Dr.  C.  J.  Webster  saw  the 
case  with  me  very  shortly  after  and  confirmed  the 
diagnosis  of  rupture  of  the  uterus,  extending 
from  the  cervix  deep  into  the  body.  He  advised 
packing,  and  the  woman  made  a  splendid  recov- 
ery. Six  months  later,  I  could  not  find  any  trace 
of  the  rupture:  the  cervix  was  badly  lacerated. 
She  subsequently  gave  birth  to  two  children. 
We  watched  her  carefully  during  the  entire 
pregnancy:  the  children  were  small  arid  the  labors 
normal.  It  seems  to  me  that  it  would  have  been 
a  mistake  of  judgment  to  perform  a  Caesarean 
section  in  such  a  case,  since  the  rupture  was 
due  to  malposition  and  neglect. 

The  second  case  was  one  that  occurred  during 
packing  of  the  uterus  for  haemorrhage,  due  to 
atony.  As  the  gauze  was  being  pushed  in,  the 
doctor  said  that  he  felt  a  sudden  giving  way  of  the 
uterus.  On  examination  a  deep  tear,  extending 
from  the  cer^dx  into  the  body  of  the  uterus,  was 
found.  The  severe  haemorrhage  which  followed 
could  not  be  controlled  by  packing.  The  woman 
was  in  a  desperate  condition,  but  as  soon  as  the 


CHICAGO   GYNECOLOGICAL  SOCIETY 


127 


rent  was  sewed  up  the  haemorrhage  ceased  and 
the  woman  gradually  recovered.  It  seems  to  me 
that  in  dispensary  and  hospital  work,  which  is 
carried  on  for  the  instruction  of  the  student, 
whose  efforts  at  diagnosing  the  position  and 
presentation  are  made  early,  and  where  cases  are 
watched  by  students  and  internes  who  have  no 
other  demand  on  their  time,  cases  of  rupture  are 
less  likely  to  occiu*  than  the  work  of  midwives 
or  private  physicians  who  practice  obstetrics  as 
an  incidental  matter,  and  with  whom  time 
coimts  for  too  much,  and  effort  for  a  definite 
diagnosis  is  seldom  made. 

Dr.  J.  Clak£NC£  Webster:  I  am  very  much 
interested  in  the  question  of  rupture  of  the  uterus 
following  Caesarean  section.  Did  I  understand 
you  to  say,  Dr.  Davis,  this  case  of  Dr.  Culbert- 
son's  was  one  in  which  I  did  Caesarean  section 
years  ago? 

Dr.  Davis:    Yes. 

Dr.  Webster:  But  the  rupture  began  about 
the  cervix. 

Dr.  Davis:  The  tear  extends  down  across  the 
cervix  and  from  the  fimdal  end  of  the  scar. 

Dr.  Webster:  On  the  anterior  or  posterior 
wall? 

Dr.  Davis:    On  the  anterior. 

Dr.  Webster:    Can  you  see  the  old  incision? 

Dr.  Davis:    Yes. 

Dr.  Webster:  I  have  a  specimen  of  a  non- 
pregnant uterxis  which  I  removed  for  pelvic 
disease  some  years  after  I  performed  Caesarean 
section,  and  all  that  can  be  seen  of  the  former 
scar  is  a  little  white  line  about  half  an  inch  long. 
The  wall  of  the  uterus  is  absolutely  normal,  and 
just  as  thick  in  front  as  behind.  It  is  interesting 
to  compare  the  thin  wall  of  the  pregnant  uterus 
with  the  thick  retracted  wall  found  after  the 
fcetus  and  placenta.  If  the  stitches  were  applied 
to  the  former,  no  change  occurring  in  the  wall,  it 
would  not  be  surprising  to  find  a  weak  scar  after 
the  operation.  However,  the  thickness  of  the 
wall  which  is  stitched  amounts  to  an  inch  or  more, 
and  there  is  a  broad  area  of  approximation.  In 
the  reduction  of  the  uterus  to  its  normal  size  there 
must  be  a  considerable  change  in  the  relationship 
of  muscular  bundles  and  fibrous  tissue.  The 
original  four  or  five  inch  incision  is  marked  by  a 
scar  one  half  or  three  quarters  of  an  inch  in 
length,  and  this  portion  of  the  wall  should  be  as 
strong  as  any  other. 

I  believe  that  the  great  mass  of  statistics  of 
ruptmre  of  the  uterus  following  Caesarean  section 
belong  to  the  older  period  of  careless  sewing  and 
the  non-use  of  catgut  so  as  to  get  a  broad  approxi- 
mation.   If  there  is  a  gap  left  in  the  uterine  wall 


and  pregnancy  occurs,  the  risk  of  rupture  will  be 
great.  Sometimes  the  stitches  may  cut  through 
the  soft  musculature  or  there  may  be  premature 
absorption  of  the  catgut,  so  that  only  peritoneal 
union  may  be  obtained.  I  would  not  take  the 
radical  position  which  Dr.  Davis  and  Dr.  Lynch 
have  taken,  that  once  a  Caesarean  section, 
always  a  Caesarean  section.  I  believe  a  wiser 
position  would  be  to  say,  once  bony  dystocia, 
always  a  Caesarean  section.  But  if  I  operated  on 
a  woman  for  some  cause,  as  for  placenta  praevia, 
or  an  ovarian  tumor,  I  would  watch  her  carefully 
and  carry  her,  at  least,  through  the  first  stage  of 
labor,  delivering  her  with  forceps,  when  the  head 
had  descended  a  certain  extent.  I  believe  that 
would  be  a  more  conservative  procedure  than  to 
advocate  Caesarean  section  for  every  case  in  which 
the  operation  had  previously  been  carried  out. 
Of  course,  a  case  in  which  section  had  been  per- 
formed might  require  the  operation  again  for 
some  cause  which  did  not  exist  at  the  first 
procedure. 

Dr.  Frank  W.  Lynch:  In  my  previous  re- 
marks I  meant  dystocia.  In  thinking  over  the 
cases  in  the  past,  placenta  praevia  was  not  an 
accepted  indication,  although  it  is  made  so  now 
by  the  recent  work  of  the  Berlin  School,  showing 
implantation  in  the  cervix,  where  primary  Caesar- 
ean section  was  the  method  of  treatment.  A 
great  many  of  these  cases  had  been  tided  over  to 
the  second  stage.  If  there  was  some  accidental 
condition,  Caesarean  section  should  be  performed, 
and  in  a  subsequent  pregnancy,  if  the  diild  was  of 
small  size,  I  would  wait.  But  I  do  feel  that  in 
the  cases  reported  Caesarean  section  was  indicated. 

Dr.  J.  Clarence  Webster:  It  is  a  very 
different  matter  where  a  rupture  of  the  uterus 
occurs  outside  the  hospital  in  the  hands  of 
incompetent  attendants.  In  the  hospital  facilities 
exist  for  immediate  surgical  interference,  and 
patients  need  not  suffer  from  loss  of  blood  due 
to  neglect  or  delay.  Every  case  of  labor  in 
which  Caesarean  section  had  been  previously 
employed  should  be  attended  in  hospital,  the 
operating  room  being  in  readiness  for  an  abdom- 
inal section  if  rupture  should  occur.  Under  these 
circumstances  the  risks  would  be  reduced  to  a 
minimum,  so  that  we  might  feel  more  strongly 
supported  in  urging  that  expectant  care  in  labor 
should  be  observed,  rather  than  immediate 
Caesarean  section,  imless  there  is  a  very  positive 
indication. 

Dr.  Rudolph  W.  Holmes:  Some  time  ago  I 
reported  a  case  in  which  I  had  performed  a 
Caesarean  section,  indicated  by  a  rupture  of  the 
uterus  in  the  previous  labor.    About  two  years 


128 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


previous  to  the  section  I  was  called  to  a  case  at 
the  Augustana  hospital,  in  the  hands  of  an  outside 
physician;  in  the  meanwhile  the  family  had  called 
in  another  obstetrician.  On  my  arrival,  the 
latter  already  had  the  abdomen  opened.  There 
was  a  transverse  f  undal  rupture  which  the  opera- 
tor sewed  up.  Rupture  had  occurred  in  the  last 
expulsive  pain,  for  the  labor  was  spontaneous, 
or  else  attempts  at  manual  placental  removal 
had  done  the  damage  —  the  placenta  was  lying 
loosely  in  the  abdominal  cavity.  The  woman 
almost  died  from  a  double  pneumonia,  but 
finally  fully  regained  her  health.  On  her  return 
to  the  hospital  in  her  next  pregnancy,  I  advised 
and  executed  the  section  on  account  of  the 
previous  repaired  rupture.  On  inspecting  the 
old  scar  there  was  a  softening,  dimpling,  at  the 
right  extremity  of  the  scar.  It  is  logical  to 
believe  the  dimpling  and  softening  at  this  point 
would  be  a  vulnerable  point,  and  probably  would 
give  way  under  the  stress  of  labor. 

Many  causes  have  been  assigned  for  the  pro- 
duction of  rupture  of  the  uterus,  but  the  funda- 
mental one  is  the  ignorance  and  carelessness  of  the 
attendant.  One  rarely  reads  of  rupture  in  the 
hands  of  the  obstetric  expert:  the  cases  he  has  are 
those  brought  to  the  hospital  for  emergency 
relief;  obstetric  prophylaxis  has  nearly  wiped  out 
the  existence  of  this  complication  as  a  primary 
one,  in  obstetric  clinics.  This  is  a  question  more 
of  the  failure  to  recognize  hydrocephalus,  minor 
pelvic  contractions,  malpositions,  etc.  I  believe 
Schroeder  was  right  in  enunciating  the  general 
rule  that  version  was  contra-indicated  two  hours 
after  the  membranes  were  ruptured.  This  limita- 
tion requires  some  qualification;  one  woman  may 
have  a  premature  rupture  of  the  membranes  with 
a  quiescent  uterus  for  twenty-four  hours  in  which 
event  the  version  may  be  more  safely  done  than 
in  another  case  with  a  violently  acting  uterus, 
scanty  water,  and  the  membranes  intact,  at  the 
time  of  operation.  Fundamentally  it  is  merely 
a  question  of  the  retraction  and  contraction 
of  the  uterus.  Further,  I  believe  it  is  an 
obstetric  anachronism,  to  put  it  mildly,  to  do  a 
version  on  a  dead  baby  when  retraction  of  the 
uterus  offers  the  slightest  hindrance.  There  is 
too  much  dread  among  too  many  physicians  to 
the  craniotomies  and  embryotomies  on  dead 
babies,  oftentimes  these  operations  are  infinitely 
safer  than  imscientific  versions,  brutal  prolonged 
high  forceps.  I  have  always  felt  that  Caesarean 
section  once  means  Cesarean  section  always. 
Ninety-five  per  cent  of  Caesareans  are  performed 
on  pelvic  indications;  therefore,  in  these  the 
indication  is  always  present;  here  we  do  not  have 


extraneous  matters  to  debate.  But,  if  a  woman 
came  to  me  with  a  history  of  a  Caesarean  for 
placenta  praevia,  eclampsia,  or  ovarian  cyst,  I 
would  hesitate  a  long  time  before  I  would  allow 
her  to  subject  herself  to  the  large  potential  risks 
of  a  rupture  with  the  catastrophe  facing  her  and 
the  baby. 

Dr.  Webster  has  struck  the  very  keynote  in 
arguing  the  question.  Who  knows  the  technique 
of  the  man  who  performed  the  previous  section? 
If  it  were  done  personally,  who  knows  how 
durable  the  catgut  was,  and  how  active  was  the 
phagycytosis  at  the  line  of  incision?  If  one 
stitch  fails,  it  may  mean  a  marked  diminution 
in  the  integrity  of  the  whole  suture — a  gaping 
occurs  —  at  this  point  rupture  occurs  in  the  next 
labor.  Recently  I  removed  a  catgut  stitch  from 
the  vagina  in  a  woman  who  had  an  anterior 
colporrhaphy  performed  by  me  two  years  ago; 
apparently  there  was  no  attempt  by  nature  to 
remove  this  catgut.  On  the  other  hand,  how  often 
does  catgut  dissolve  too  quickly. 

The  essayist  states  that  I  had  delivered  one  of 
his  cases  through  the  natural  channel  after  a 
Caesarean;  unfortunately  I  do  not  recall  (nor  can 
I  find  her  record)  at  the  moment  of  doing  this. 
If  so,  I  may  have  been  ignorant  of  the  fact  of  her 
previous  history  on  this  point. 

I  believe  the  most  logical  treatment  for  this 
complication,  complete  or  incomplete,  may  be 
epitomized  as  follows:  Child  in  uterus:  Head 
in  pelvis,  child  alive,  forceps;  dead,  then 
craniotomy;  transverse  presentation,  decapita- 
tion. If  child  is  in  the  abdominal  cavity,  partial- 
ly or  wholly,  then  immediate  laparotomy.  If 
placenta  is  in  utero  remove  it  manually;  if  in  the 
abdomen  leave  imtil  the  abdomen  is  opened,  then 
remove  it.  If  the  rupture  is  a  clean-cut  one  and 
small,  sew  up;  if  extensive,  hysterectomy. 
The  operative  course  is  the  best  for  the  abdominal 
surgeon;  on  the  other  hand,  the  tamponade  offers 
the  best  course  to  him  who  has  not  hospital 
facilities  at  hand  and  is  not  versed  in  abdominal 
surgery. 

Dr.  Yarros  expressed  herself  as  jamming  in  the 
gauze  as  tightly  as  possible.  I  think  that  is  a 
mistake.  I  had  one  case  of  atony  of  the  uterus 
in  which  I  as  tightly  as  possible  tamponed  the 
utero-vaginal  tract.  She  had  persistent  bleed- 
ing, and  nearly  died,  in  spite  of  the  tamponade. 
Bleeding  stopped  as  soon  as  the  gauze  was 
removed.  The  overdistention  of  the  uterus 
prevented  retraction,  and  therefore  promoted 
haemorrhage.  I  have  never  heard  of  this  danger, 
and  have  never  seen  it  in  print,  but  overdisten- 
tion is  dangerous.    To  jam  in  gauze  in  a  rupture 


CHICAGO  GYNECOLOGICAL  SOCIETY 


129 


may  mean  an  extension  of  the  tear,  so  the  work 
should  be  done  carefully. 

Dr.  George  Schmauch:  With  regard  to  scars, 
referred  to  by  Dr.  Webster,  he  probably  knows 
as  well  as  I  do  that  there  have  been  many  cases 
of  Caesarean  section  performed  without  sewing 
the  uterus  at  all,  and  without  getting  any  trouble. 
When  surgeons  started  to  avoid  infection  they  did 
so  by  suturing  the  uterus  with  catgut  in  several 
layers.  Most  of  the  cases  of  ruptiu-e  of  the  uterus 
after  Oesarean  section  have  shown  excessive 
formation  of  fibrous  tissue  in  the  scar,  and  in 
many  of  them  there  was  an  excessive  invasion 
or  formation  from  the  decidua  cells  in  the  scar. 
These  things  are  absolutely  naught  in  the  hands 
of  the  operator.  It  is  more  the  fault  of  the  organ- 
ism of  the  woman  that  brings  about  these  condi- 
tions. You  cannot  blame  catgut  or  the  man  who 
has  operated  on  them. 

Dr.  Albert  Goldspohn:  The  remarks  of  the 
last  speaker  call  to  my  mind  a  little  argument 
which  I  put  forth  years  ago  on  an  entirely 
different  subject,  namely,  that  it  is  not  in  the 
power  of  the  operator  to  determine  how  strong 
a  ligament  he  will  make  when  he  does  ventro- 
fixation of  the  uterus,  as  in  days  gone  by.  If  the 
ligature  is  unduly  tight,  it  will  cut  off  drctilation; 
you  will  not  get  imion,  no  matter  how  much 
tissue  you  tie  or  sew  together.  If  the  ligature  is 
absorbed  prematurely,  that  is  not  in  his  power 
or  knowledge  to  control.  If  the  ligature  is  not 
perfectly  aseptic,  or  the  technique  of  putting  it 
in  is  not  aseptic,  so  that  slight  infection  enters, 
there  will  be  a  local  emigration  of  round  cells 
which  end  in  connective  tissue  and  the  formation 
of  scar  tissue,  fibrous  tissue,  inelastic  formation, 
instead  of  the  normally  thick  layer  of  uterine 
wall  that  Dr.  Webster  presupposes  is  the  natural 
outcome.  There  are  such  chances  that  are 
scarcely  in  any  operator's  control  which  may 
happen  and  invite  rupture.  In  that  respect,  I 
cannot  exactly  agree  with  Dr.  Webster's  reason- 
ing. 

Dr.  Davis  (dosing  the  discussion):  In  con- 
nection with  the  question  of  version  without 
rupture  and  without  Csesarean  section,  Stroganoff 
takes  that  up  in  his  article  and  states  that  there 
has  been  too  much  stress  laid  upon  the  danger  of 
version.  He  searched  through  the  records  of  the 
cases  of  rupture  and  foimd  that  version  was  a  very 
rare  factor  in  the  causation  of  rupture.  If  you 
are  going  to  consider  version  without  your 
obstetric  teaching,  then  it  should  not  be  at- 
tempted; then  it  becomes  a  danger,  but  a  version 
performed  early,  when  it  is  considered  good 
obstetrics,  should  not  cause  very  many  ruptures. 


I  aimed  to  be  imderstood  with  Dr.  Webster  that 
if  a  case  came  into  the  second  stage,  and  there  was 
not  a  question  of  dystocia,  it  would  be  a  very  easy 
matter  to  deliver  by  version  or  forceps,  whichever 
one  was  considered  best  for  that  individual  case. 
In  connection  with  the  scar,  if  you  are  going  to 
attempt  to  remove  the  scar,  as  Dr.  Lynch  sug- 
gested in  performing  a  second  section,  it  would  be 
necessary  to  make  your  incision  at  some  distance 
from  the  scar  to  avoid  this  narrow  strip  of  muscle 
fibre  which  probably  would  not  be  strong  and 
would  be  an  increased  danger  in  subsequent 
pregnancies. 

EXHIBITION  OF  SPECIMENS 

Dr.  E.  R.  LeCount  demonstrated  (i)  a  small 
ovarian  cyst,  removed  by  Dr.  Dudley  at  St. 
Luke's  Hospital,  Chicago,  in  which  the  cyst  wall 
had  become  converted  into  true  bone  with 
Haversian  canals  and  minute  marrow  cavities. 
He  referred  briefly  to  other  processes  of  meta- 
plastic bone  formation  and  emphasized  the  rela- 
tionship of  haemorrhage  to  the  processes.  In  this 
ovarian  cyst  there  were  no  depots  of  red  blood 
corpuscle  manufacture  in  the  marrow.  They 
have  been  found  in  numerous  examples  of  meta- 
plastic  bone  marrow.  The  experimental  produc- 
tion of  bone  by  processes  of  metaplasia  is  readily 
obtained  in  the  pelvis  of  the  rabbit's  kidney  by 
ligating  the  renal  artery.  It  has  also  been 
produced  in  large  arteries  by  painting  the  wall 
of  the  vessel  with  silver  nitrate. 

(2)  A  large  ectopic  pregnancy,  also  removed 
by  Dr.  Dudley  at  St.  Luke's  Hospital.  This 
large  ectopic  pregnancy,  gestation  having  gone 
on  to  the  end  of  the  eleventh  month,  was  removed 
without  rupture  of  the  sac  at  any  point.  After 
fixation  in  museum  fluids  the  sac  was  opened  by 
an  encircling  incision  in  the  middle,  and  the  fcetus 
taken  out,  when  the  two  halves  of  the  sac  main- 
tained their  shape  much  like  the  halves  of  a 
cocoanut-shell  when  it  is  cut  open.  The  patient 
is  still  living.  The  pregnancy,  of  course,  is  a 
tubal  pregnancy. 

(3)  Two  examples  of  cyclops.  In  connection 
with  these  malformations,  reference  was  made 
to  the  necessity  of  early,  thorough  embalming  in 
order  to  make  the  material  available  for  study 
of  the  main  problems  still  connected  with  mal- 
formations. The  brain  of  one  of  these  examples 
of  Cyclops  has  been  most  carefully  examined 
under  the  direction  of  Professor  C.  Judson 
Herrick  of  the  University  of  Chicago.  As  a 
result  most  interesting  developments  will  shortly 
be  published.  The  other  cyclops  has  not  yet 
been  opened. 
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(4)  An  example  of  hernia  of  the  proximal  one 
half  of  the  small  bowel  into  a  large  duodeno- 
jejunal pouch.  This  specimen  was  fresh,  being 
removed  on  the  day  of  demonstration. 

REPORTS   OF  CASES  AND  DEMONSTRATION   OF 

SPECIMENS 

Dr.  J.  Clarence  Webster:  i.  Pregnancy 
in  the  right  horn  of  a  bicornuate  uterus,  together 
with  a  single  large  extraperitoneal  cyst  situated 
between  the  vagina  and  rectum. 

The  patient  was  a  married  woman,  aged  31. 
She  was  admitted  to  the  Presbyterian  Hospital 
on  November  30,  1913,  complaining  of  amenor- 
rhoea  since  August  12th,  morning  sickness  for 
two  months,  increase  in  size  of  the  breasts  with 
tenderness,  and  abdominal  enlargement.  On 
examination  a  swelling  was  found  in  the  right 
lower  abdominal  quadrant  resembling  a  four- 
months'  pregnancy.  On  the  left  of  this  swelling 
was  another,  firmer  in  character,  about  the  size 
of  a  two-months'  pregnant  uterus,  connected 
with  the  lower  part  of  the  larger  swelling.  The 
cervix  was  normal  in  size,  though  somewhat 
softened.  The  pelvic  cavity  was  almost  entirely 
occupied  by  another  swellmg,  tense  and  elastic 
in  character,  which  bulged  the  posterior  vaginal 
wall  downward  and  the  cervix  and  bladder 
forward  and  upward.  An  abdominal  incision 
was  made,  and  the  uterus  was  found  to  be 
bicornuate,  the  right  horn  being  pregnant.  The 
comua  communicated  with  a  single  cervix. 

The  left  horn  was  amputated  near  the  cervix 
and  was  foimd  to  have  a  mucosa  greatly  thick- 
ened by  decidual  formation.  The  right  horn  was 
then  opened,  the  pregnancy  removed,  and  the 
opening  closed  with  catgut  applied  in  layers. 
The  round  and  broad  ligaments  were  then  stitched 
to  this  horn  in  such  a  manner  as  to  make  it  lie  in 
the  normal  position. 

Behind  the  cervix  the  peritoneimi,  pushed  up- 
wards by  the  pressure  of  the  pelvic  cyst,  was 
opened.  The  cyst  was  evacuated,  its  content 
being  a  thin,  clear  fluid.  It  resembled  a  simple 
parovarian  cyst  and  was  so  firmly  adherent  to 
the  floor  and  lateral  walls  of  the  pelvis  that  it 
could  not  be  safely  removed.  The  edges  of  the 
large  opening  made  in  it  were  stitched  to  the 
peritoneum  and  the  sac  allowed  to  remain  to 
form  the  pouch  of  Douglas.  The  patient  made  a 
good  recovery. 

2.  Multiple  fibroids  with  pregnancy  in  a  uterus 
from  which  five  tumors  had  been  previously 
removed,  together  with  extensive  pelvic  peri- 
tonitis and  inflammation  of  the  appendix,  the 
latter  being  firmly  adherent  to  the  uterus.    The 


patient,  aged  thirty-two,  had  been  married  nine 
years.  Two  years  previously,  five  fibroids  had 
been  removed  in  early  pregnancy  by  abdominal 
section,  although  she  could  give  no  details  as  to 
the  size  and  situation  of  the  growths.  The  opera- 
tion was  followed  by  abortion  after  three  weeks. 
On  examination  an  irregular  nodular  mass 
occupied  the  pelvis,  extending  three  inches  above 
the  pubes.  It  was  fixed  and  very  tender.  The 
patient  had  missed  three  periods.  There  was 
constant  pain  in  the  lower  abdomen,  especially 
on  the  right  side,  and  marked  irritability  of  the 
bladder. 

Abdominal  section  was  performed.  The  uterus 
was  enlarged  by  multiple  fibroids  and  a  preg- 
nancy, the  latter  being  about  three  months 
advanced.  One  fibroid  mass  was  developing 
between  the  bladder  and  cervix.  Another  ex- 
tended into  the  left  broad  ligament.  Both 
ovaries,  tubes  and  uterus  were  buried  in  adhe- 
sions to  the  sigmoid  flexure,  omentum,  and  small 
intestines. 

The  appendix  was  eight  inches  in  length  and 
firmly  adherent  to  the  uterus  near  the  right 
ovarian  ligament.  Supravaginal  panhysterec- 
tomy and  appendectomy  were  carried  out.  The 
patient  made  a  good  recovery. 

3.  Case  of  repeated  tubal  pregnancy. 

In  June,  1910,  Mrs.  E.,  aged  30,  consulted  me, 
complaining  of  pain  in  the  right  side  and  slight 
uterine  haemorrhage  since  her  last  period,  four 
weeks  ago.  This  period  was  two  days  overdue. 
She  had  suffered  from  dull  pain  in  the  right  side 
for  ten  years  following  typhoid.  Within  the  last 
four  weeks  it  was  quite  sharp  at  times. 

On  examination,  the  uterus  was  slightly  en- 
larged, retroflexed,  and  containing  a  few  small 
fibroids.  There  was  a  soft  swelling  on  the  right 
side  of  the  uterus,  and  the  whole  right  lower 
quadrant  was  tender.  I  advised  her  to  go  to  the 
hospital  at  once.  However,  she  waited  twenty- 
four  hours  before  doing  so.  On  admission  she 
felt  weak  and  said  that  she  had  felt  very  sharp 
pains  while  traveling  from  her  home.  Abdominal 
section  was  performed.  A  ruptured  right  tubal 
pregnancy  was  found;  considerable  free  blood 
was  found  in  the  abdomen.  The  appendix  was 
thickened  and  adherent.  The  appendix  and  right 
appendages  were  removed  and  the  round  liga- 
ments shortened.  The  patient  made  a  good 
recovery. 

In  November,  191 2,  the  patient  again  consulted 
me.  She  complained  of  continued  slight  dribbling 
of  blood  since  her  last  period,  four  weeks  ago. 
This  period  had  been  three  days  overdue.  Dur- 
ing the  past  four  weeks  there  had  been  pain  in  the 
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left  lower  qiiadrant  which  was  very  sharp  at 
times.  She  stated  that  her  health  had  been  good 
since  her  previous  operation.  I  advised  her  to  go 
to  the  Presbyterian  Hospital.  Abdominal  section 
was  performed.  Some  free  blood  was  found  in  the 
abdomen.  The  left  tube  was  pregnant  and  in 
progress  of  aborting  through  the  dilated  fimbri- 
ated end.  The  uterus  was  enlarged  and  boggy, 
and  there  were  many  recent  adhesions  to  it  and 
the  left  adnexa.  The  affected  parts  were  re- 
moved.   The  patient  made  a  good  recovery. 

4.  Specimen  of  a  tubo-parovarial  cyst.  This 
was  removed  from  a  woman,  aged  22,  married  a 
year  and  a  half,  and  never  pregnant.  She  com- 
plained of  irregular  menstruation  since  April, 
191 2,  backache,  constipation  and  increase  in  size 
of  the  lower  abdomen  during  the  previous  eight 
months.  She  stated  that  her  health  had  been 
good  until  April,  191 2,  when  the  period  was  four 
days  late. 

On  examination  the  uterus  was  somewhat 
enlarged.  An  elastic  swelling  five  inches  in 
diameter  was  felt  in  the  right  lower  quadrant. 
Abdominal  section  was  performed.  There  was  a 
left  hydrosalpinx  and  enlarged  ovary  buried  in 
adhesions.  On  the  right  side  the  ovary  was 
normal.  The  right  tube  was  thick  and  hard  at 
the  uterine  end.  The  outer  portion  was  elongated 
and  distended  and  communicated  at  the  outer 
fimbriated  end  with  a  thin-walled  parovarial  cyst 
which  was  situated  between  the  folds  of  the 
broad  ligament,  and  which  contained  a  thin,  dear 
fluid.  The  left  diseased  tube  and  ovary  and  the 
right  tubo-parovarial  cyst  were  removed.  The 
woman  made  a  good  recovery. 

The  chief  interest  of  this  specimen  is  its  rarity. 
It  is  common  to  find  tubo-ovarian  cysts.  Some- 
times a  tube  may  communicate  with  an  ovarian 
hydrocele.  The  writer  has  never  before  seen  a 
tubo-parovarial  cyst. 

Dr.  Albert  Goldspohn:  One  of  the  cases 
reported  by  Dr.  Webster  emphasizes  the  propriety 
of  the  removal  of  the  appendix,  which  should  have 
been  done  during  one  of  these  many  operations 
preceding  this.  The  fact  was  first  emphasized, 
I  believe,  by  Dr.  Howard  Kelly  that  even  if  the 
appendix  appears  perfectly  innocent  and  normal, 
if  it  is  within  the  reach  of  the  field  of  operation  it 
should  be  removed,  because  it  is  apt  to  become 
entangled  with  adhesions  and  then  make  trouble. 
I  have  had  two  such  cases  where  the  appendix 
was  innocent  in  my  judgment,  and  both  were 
operated  as  emergency  cases  for  virulent  appen- 
dicitis, one  at  eight  months,  and  the  other  at 
eighteen  months  after  an  ordinary  abdominal 
section. 


Dr.  W.  a.  Newman  Dorland:  Dr.  Webster's 
remarks  on  repeated  extra-uterine  pregnancy 
reminded  me  of  the  first  abdominal  section  I 
performed.  It  was  a  case  of  repeated  extra- 
uterine pregnancy.  Two  years  after  I  had  helped 
Dr.  Baer  to  operate  on  this  woman  for  ectopic 
gestation,  I  went  in  upon  the  opposite  side  and 
removed  an  extra-uterine  pregnancy.  An  inter- 
esting point  about  the  case  was,  the  woman  made 
her  own  diagnosis,  claiming  that  she  had  now  the 
same  condition  that  she  had  two  years  before  on 
the  other  side.  There  was  rupture  one  week  later, 
at  Atlantic  City.  I  operated  on  her,  and  found 
the  same  condition  that  had  been  present  two 
years  before,  but  on  the  opposite  side. 

Dr.  Chaining  W.  Barrett:  A  woman  was 
brought  to  me  about  seven  years  ago  from  Bristol, 
Wisconsin,  by  Dr.  Stevens,  with  a  diagnosis  of 
extra-uterine  pregnancy.  The  right  tube  was 
removed,  and  adhesions  about  the  uterus  broken 
up  at  the  time,  and  the  left  tube  and  ovary  found 
healthy.  She  had  been  married  twelve  years. 
It  was  her  first  extra-uterine  pregnancy  on  the 
right  side.  Four  years  later  she  was  brought 
back  with  the  same  symptoms.  She  made  her 
own  diagnosis,  and  it  was  found  she  had  an 
extra-uterine  pregnancy  on  the  left  side.  This 
is  the  only  case  in  which  I  have  operated  on  both 
sides. 

In  regard  to  appendicitis  complicating  preg- 
nancy, in  the  last  year  and  a  half  I  have  had  five 
cases,  the  last  one  at  the  Cook  County  Hospital, 
in  which  I  removed  an  acute  appendix  from  a 
woman  between  seven  and  eight  months  pregnant. 
The  appendix  was  adherent  to  the  posterior 
surface  of  the  uterus.    It  was  easily  freed. 

There  is  one  point  I  would  like  to  call  attention 
to  and  that  is,  in  dealing  with  these  cases  it  is 
almost  necessary  to  make  the  incision  much  higher 
anatomically  than  we  do  ordinarily  for  appendici- 
tis, as  the  appendix  is  crowded  upward  and 
backward  at  that  time.  In  fact,  at  the  time  the 
uterus  grows  out  of  the  pelvis  and  begins  to  grow 
upward  above  the  pelvic  brim,  trouble  is  likely  to 
ensue.  This  patient  had  had  some  s)rmptoms  of 
abortion  before  the  operation  was  done.  She 
had  some  contractions,  but  no  haemorrhage  or 
dilatation.  A  few  days  after  operation  she 
aborted  or  miscarried.  The  child  was  alive,  and 
at  last  accounts  it  was  living.  The  patient  made 
a  good  recovery. 

In  the  pre\aous  case,  the  patient  was  between 
the  sixth  and  seventh  month  of  pregnancy;  she 
had  an  acute  and  gangrenous  appendix,  and  the 
appendix  was  found  flattened  out  nearly  like  a 
leaf  in  the  iliac  fossa,  the  uterus  pressing  upon  it 
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so  that  it  was  flattened  out  considerably.  That 
woman  had  had  severe  symptoms  of  abortion  in 
the  form  of  contractions,  and  by  the  time  she 
was  ready  to  get  up  from  bed  after  operation, 
which  was  about  ten  days,  she  aborted.  She 
made  a  good  recovery. 

Dr.  Rachelle  S.  Yassos:  I,  too,  had  a  case 
of  a  woman  who  made  her  own  diagnosis  of  extra- 
uterine pregnancy.  She  came  to  me  stating  that 
two  years  before  she  had  been  operated  on  for  a 
left  tubal  pregnancy,  and  now  was  only  three  or 
four  weeks  pregnant,  but  was  having  the  same 
signs  and  s3miptoms.  The  uterus  was  somewhat 
enlarged,  there  was  a  little  bloody  discharge,  and 
a  small  mass  in  the  line  of  the  right  tube.  She 
was  complaining  of  occasional  colicky  pains  on 
that  side.  I  advised  her  to  let  me  watch  her  for  a 
while  because  I  was  unable  to  make  a  positive 
diagnosis.  Three  weeks  later  I  saw  her  again,  the 
uterus  had  increased  in  size,  and  the  mass  was 
decidedly  larger.  There  was  a  dark,  sticky  dis- 
charge, and  the  patient  complained  of  pain  on 
that  side.  I  advised  operation.  The  family  were 
unwilling  to  have  her  operated  on,  and  decided 
to  wait  a  little  while.  During  the  next  two  weeks 
she  had,  off  and  on,  small  haemorrhages,  and  was 
taken  to  see  one  of  our  best  obstetricians.  He 
diagnosed  uterine  pregnancy,  and  threatened 
miscarriage.  One  night  she  had  quite  a  severe 
haemorrhage  and  was  packed  for  it  by  his  assist- 
ant. The  patient  resented  the  fact  that  the 
doctor  did  not  come  himself  to  attend  her,  and 
the  next  morning  was  brought  to  the  West  Side 
Hospital,  and  I  was  again  asked  to  continue  the 
care  of  the  case.  I  told  the  patient  that  I  would 
overlook  the  discourtesy  because  I  was  anxious  to 
establish  that  my  diagnosis  was  a  correct  one. 
The  question  of  a  possible  uterine  pregnancy. 


besides  the  extra-uterine,  had  to  be  considered 
now,  because  the  patient  had  lost  a  good  deal 
more  blood  from  the  uterus  than  I  had  ever  seen 
in  an  extra-uterine  pregnancy.  We  decided  to 
currette  and  removed  a  good  deal  of  material, 
indeed,  as  much  as  one  would  expect  from  a  six 
or  eight  weeks'  pregnancy.  But  on  examination 
it  was  found  to  be  entirely  of  a  decidual  character, 
and  no  chorionic  villi  found  under  the  most 
careful  examination.  The  mass  on  the  right  side 
was  very  distinct  and  again  larger  than  it  was  at 
a  previous  examination.  An  operation  for  the 
removal  of  the  tube  was  urged,  but  the  husband 
refused  his  consent,  and  the  patient  passed  out 
of  my  hands.  A  month  later  I  obtained  the 
following  statement  from  her  friend,  which  was 
subsequently  corroborated  by  the  patient:  That 
a  few  days  after  she  left  the  hospital,  she  con- 
sulted the  surgeon  who  had  operated  on  her  for 
the  first  extra-uterine  pregnancy,  and  he  diag- 
nosed salpingitis  following  curettage,  which, 
it  is  needless  to  say,  was  not  the  case.  I  am  glad 
to  say  that  he  did  not  know  that  I  was  her 
physician  when  he  thus  spoke,  but  he  did  know 
that  she  was  taken  care  of  by  a  woman  doctor. 
The  patient  disagreed  with  the  surgeon's  diag- 
nosis, and  insisted  that  if  she  were  to  go  to  the 
hospital  for  treatment,  he  must  call  in  the 
hospital  gynecologist  for  consultation — ^who  is, 
by  the  way,  one  of  our  best.  The  consultant 
concurred  in  the  diagnosis  of  salpingitis,  and  she 
was  put  to  bed  in  the  hospital  and  treated  accord- 
ingly. After  remaining  there  for  two  weeks,  she 
was  pronounced  much  improved,  and  was 
advised  to  go  home  the  next  day.  In  the  middle 
of  the  night  the  doctors  were  sununoned  and  found 
the  patient  in  collapse.  They  operated  and  re- 
moved a  right  ruptured  tubal  pregnancy. 
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The  PsAcncE  op  Obstetrics.  Designed  for  the  use  of 
students  and  practitioners  of  medicine.  By  J.  Clif- 
ton Edgar,  M.  D.  Fourth  edition,  revised.  Philar 
ddphia:  P.  Blakiston's  Son  &  Co.,  1913. 

In  a  work  so  admirably  prepared  as  this  there  can 
be  but  little  to  criticise  and  much  to  commend.  In 
some  respects  there  is  room  for  difference  of  opinion, 
which  in  nowise  impairs  the  value  of  the  book.  As 
a  whole  the  teaching  of  obstetrics  as  exemplified  by 
Dr.  Edgar  is  that  endorsed  by  the  leading  obste- 
tricians of  the  world.  Some  parts  of  the  book  merit 
special  mention  and  commendation,  notably  such 
articles  as  the  excellent  ones  on  position  in  obstetrics 
and  the  use  of  the  vaginal  and  uterine  tamponade, 
the  latter  a  subject  frequently  slurred  or  altogether 
omitted  in  text-books.  The  subject  of  pelvimetry 
is  ably  discussed  and  copiously  illustrated. 

In  common  with  most  conservative  surgeons,  Dr. 
Edgar  takes  a  stand  against  the  use  of  spinal  anaes- 
thesia as  applied  to  obstetric  operations.  In  the 
light  of  the  present  experience  with  this  method  of 
anesthesia,  its  use  in  obstetrics  would  hardly  be 
justified  and  might  even  be  regarded  as  repre- 
hensible. Both  ether  and  chloroform  should  be 
considered  safer  and  more  convenient  in  the  average 
case  of  childbirth. 

While  not  condemning  vaginal  Cesarean  section, 
he  shows  the  superior  merits  of  the  abdominal 
operation  in  most  cases  and  especially  in  instances 
in  which  the  advocates  of  the  vaginal  operation  have 
loudly  proclaimed  its  superiority.  The  subject  of 
acetonuria  in  pregnancy  is  dealt  with  in  a  sane  and 
rational  manner.  The  author  rightly  decries  the 
termination  of  pregnancy  in  this  condition,  even 
when  acetone  is  present  in  marked  quantities,  unless 
other  urgent  symptoms  indicate  grave  danger  should 
generation  be  allowed  to  continue.  The  grouping 
and  illustrations  of  the  various  teratologic  conditions 
are  excellent. 

Especial  attention  has  been  given  to  the  various 
pathologic  features  of  obstetrics,  all  of  which  have 
been  brought  thoroughly  up  to  date. 

New  material  in  this  edition  includes  such  inter- 
esting subjects  as  the  vaccine  and  serum  treatment 
of  sepsis,  blood-pressure  observations,  haemorrhage 
of  the  new-born  infants,  pelvimetry  of  the  lower 
strait,  funnel  pelves  and  their  treatment,  pubiotomy, 
extraperitoneal  Caesarean  section,  and  the  Momburg 
belt  constriction  for  haemorrhage. 

The  book  is  a  valuable  one  and  well  worthy  of  a 
place  in  the  library  of  the  accoucheur  and  gyne- 
cologist. 


A  System  01  Treatment.  Edited  by  Arthur  Latham, 
M.A.,  M.D.,  F.R.C.P.,  and  T.  Ciisp  English,  M.B., 
B.S.,  F.R.C.S.  Volume  IV,  Obstetrics  and  Gynecol- 
ogy.   New  York:    The  MacmiUan  Company,  1912. 

The  fourth  volume  of  this  system  of  treatment 
prepared  by  many  English  writers  is  devoted  to 
the  subjects  of  obstetrics  and  gynecology  and  to  a 
general  index  referring  to  the  entire  system.  The 
aim  of  the  volume  is  to  provide  the  general  practi- 
tioner with  a  series  of  practical  articles,  in  as  concise 
form  as  possible,  describing  the  modern  methods  of 
dealing  with  all  diseases,  and  written  by  those  who 
have  had  special  experience  in  the  subjects  with 
which  they  deal.  So  far  as  the  subjects  of  obstet- 
rics and  gynecology  are  concerned,  this  aim  is  ex- 
cellently carried  out  in  the  present  volume.  The 
material  is  arranged  with  particular  reference  to 
therapy,  consisting  of  various  series  of  short  articles, 
rather  than  chapters,  each  signed  by  the  writer  pre- 
paring it.  The  text  is  clear,  the  sub-headings  are 
given  in  broad-faced  type  and  throughout  there  has 
been  an  effort  toward  systematic  arrangement. 
Thus  the  treatment  of  the  contracted  pelvis  is  han- 
dled in  a  dozen  pages.  The  various  degrees  of 
contracture  are  taken  up  in  separate  paragraphs  and 
the  rarer  forms  of  contractures  discussed  separately. 
Prophylaxis  is  notfor  gotten  and  Prochownick 's 
dietary  is  briefly  set  forth.  A  short  list  of  references 
closes  this  theme.  This  method,  of  course,  tends  to 
dogmatic  expression,  the  avoidance  of  which  is  in 
some  places  quite  evident  and  in  others  leads  to  un- 
certainty through  too  guarded  assertion. 

Obstetrics  is  given  slightly  more  space  than  is 
gynecology.  The  general  management  of  preg- 
nancy is  first  presented,  followed  by  a  series  of 
articles  on  its  complications  and  abnormalities. 
Besides  the  commoner  conditions,  such  topics  are 
treated  of  as  pendulous  belly,  uterine  and  vaginal 
prolapse,  varicose  veins,  albuminuria,  etc.  Placenta 
praevia,  tubal  pregnancy  and  eclampsia  are  also 
included  here.  The  management  of  normal  labor 
and  of  labor  in  special  presentations  is  presented 
by  that  master  of  the  Dublin  School,  E.  Hastings 
Tweedy.  The  complications  of  labor,  the  manage- 
ment and  the  complications  of  the  puerperium  are 
taken  up  in  turn,  followed  by  topics  concerning  the 
new-born  child.  The  technique  of  obstetric  opera- 
tions is  contributed  to  chiefly  by  Comyns  Berke- 
ley, with  the  able  assistance  of  Powell,  Kerr  and 
Roberts. 

The  gynecological  section  of  the  volume  is  intro- 
duced by  Victor  Bonney  in  a  discussion  on  general 
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points  in  the  technique  of  operative  procedures  and 
their  after  treatment.  The  Edinburgh  school  is 
represented  by  Ballantyne  in  the  management  of 
puberty  and  the  menopause.  Then  comes  in  order 
the  various  gynecologic  diseases  classified  according 
to  the  vulva,  vagina,  uterus,  tubes  and  ovaries. 
Disorders  of  menstruation  and  of  the  sexual  function 
are  treated  of  briefly  as  are  the  diseases  of  the  bladder 
and  urethra.  This  portion  of  the  work  is  largely 
technical,  though  some  space  is  given  to  medical 
gynecology.  Brevity  is  the  feature  here  as  is  re- 
peatedly demonstrated.  Chronic  endometritis  con- 
tinues to  be  a  pathological  entity  and  curettage 
an  operation  per  se.  With  respect  to  this  pro- 
cedure the  author's  views  are  certainly  not  in 
accord  with  many  British  and  most  American 
gynecologists. 

In  imprint  the  book  is  excellent  and  the  illustra- 
tions, while  not  numerous,  are  well  chosen  and  to 
the  point.  Carey  Culbertson. 

Surgical  Operations.  A  handbook  for  students  and 
practitioners.  By  Prof.  Frederick  Pels-Leusden. 
English  translation  by  Faxton  £.  Gardner,  M.  D. 
New  York:    Rebman  &  Company. 

This  book  has  many  excellent  qualities,  and  there 
will  be  few  surgeons  who  are  not  able  to  derive 
distinct  benefit  from  a  perusal  of  its  pages.  Of 
course  it  is  not  fllled  with  the  operations  in  the 
priority  of  which  so  many  Americans  are  interested, 
and  those  who  confine  themselves  to  English  and 
American  literature  will  find  that  other  minds  have 
been  working  along  the  same  lines  and  that  our 
German  cousins  have  quite  a  few  opinions  as  to 
priority.  We  in  the  West  miss  Mayors  imbrication 
method  for  umbib'cal  hernia  most  markedly,  and 
there  are  numerous  other  names  associated  with 
operations  that  are  missing  in  this  book. 

When  one  reviews  a  book  he  should  look  for  the 
parts  of  the  book  that  are  the  best,  and  they  should 
be  shown  as  well  as  possible,  if  the  book  possesses 
any  merit  at  all. 

One  feels  that  much  valuable  space  and  time  have 
been  lost  in  discussing,  illustrating  and  describing 
so  many  ligations  that  one  seldom  uses.  The 
operations  upon  the  extremities  are  clearly  illus- 
trated and  well  described. 

In  surgery  of  the  head,  large  osteoplastic  flaps 
are  made  everywhere,  even  in  the  occipital  bone, 
where  it  is  not  a  very  easy  task.  The  face  opera- 
tions are  the  ones  usually  portrayed  in  operative 
surgeries. 

In  the  surgery  of  the  neck  and  chest,  the  indica- 
tions for  operative  interference  are  well  made  and 
the  operations  very  clearly  described. 

In  the  abdominal  work  many  things  familiar  to  us 
are  missing,  but  the  ideas  are  good  and  the  sur- 
gical technique  clearly  described.  The  book  may 
be  criticised  for  the  absence  of  appropriate  legends 
beneath  the  illustrations,  instead  of  the  size  of  the 
instruments,  etc. 


As  a  whole,  however,  it  is  very  instructive  and 
will  be  of  value  to  get  a  view  that  everyone  is  not 
portraying. 

The  author  devotes  a  chapter  to  anaesthetics  which 
is  concise  and  valuable.  The  chapter  upon  the 
division  and  reunion  of  tissues  would  be  markedly 
improved  if  the  nails  and  plates  of  same  were  con- 
sidered. 

Surgical  Operations  with  Local  Anesthesia.  By 
Arthur  E.  Hertzler,  M.  D.  New  York:  Surgery  Pub- 
lishing Co. 

Any  surgeon  who  has  had  a  wide  experience  with 
anaesthesia  appreciates  the  great  dangers  incident 
to  complete  narcosis,  and  will  therefore  feel  grateful 
to  Dr.  Hertzler  for  his  excellent  little  manual  de- 
tailing the  technique  of  local  ansesthesia  in  the  vari 
ous  parts  of  the  body.  It  is  well  illustrated  and  will 
be  found  to  be  of  great  value,  both  to  those  who  do 
little  operating  and  to  the  general  surgeon  in  special 
emergencies. 

Gynecology.  Vol.  IV  of  The  Practical  Medidne  Series. 
By  Emilius  C.  Dudley,  A.  M.,  M.  D.,  and  C.  von 
Bachelle,  M.  S.,  M.  D.  Chicago:  The  Year  Book 
Publishers,  191 2. 

This  volume  of  abstracts  of  the  most  important 
literature  of  the  year  relative  to  gynecology  is  pre- 
sented again  under  the  same  authorship  as  previous 
collaborations.  In  general  arrangement  there  is  no 
change,  the  classification  responding  excellently  to 
the  demands  of  a  book  of  this  nature.  The  various 
articles  summarised  are  chosen  with  breadth  of  view 
and  are  condensed  with  true  editorial  insight.  These 
abstracts  are  for  the  most  part  concise  and  system- 
atic, with  conclusions  in  one,  two,  three  order 
wherever  possible.  Thus  the  volume  comprises  a 
fund  of  information  for  the  general  reader  of  medi- 
cine, for  whom,  indeed,  it  is  primarily  published. 
On  the  other  hand,  to  one  who  makes  an  effort  to 
keep  in  touch  at  all  times  with  the  most  advanced 
word  in  gynecology,  it  is  of  interest  to  peruse  this 
compilation  that  he  may  the  better  measure  the 
relatively  little  advance  that  is  made  in  the  course 
of  one  short  year.  Certainly  it  is  surprising  how 
many  articles  are  prepared  by  authors  whose  very 
writings  fail  to  reveal  knowledge  of  pre-existing 
literature,  ideas,  or  theories.  That  a  volume  of  this 
nature  must  be  widely  inclusive,  however,  oges 
without  argument. 

Many  of  the  articles  chosen  for  review  are  ab- 
stracted in  detail  and  elaborated  with  reproductions 
of  the  original  illustrations,  all  of  which  enhances  the 
value  of  the  material  thus  prepared.  Frequently 
there  is  appended  to  an  abstract  some  trenchant  and 
concise  opinion  from  the  pen  of  the  editor,  remarks 
which  are  always  to  the  point  and  which  bring  for  the 
volume  additional  value  to  the  reader.  The  book 
is,  of  course,  uniform  in  its  publication  with  the  other 
volumes  in  this  series.  Carey  Culbertson. 
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Anatomy  and  Surgical  Anatomy  of  the  Cceuac  Axis 
AND  Its  Branches,  the  Hepatic  Artery  in  Particu- 
lar.   By  Dr.  P.  do  Rio-Branco.    Paris:  G.  Steinhiel. 

This  volume  is  the  result  of  exhaustive  personal 
research  and  study  of  anatomical  literature. 

It  comprises  five  parts,  viz.:  i.  The  coeliac 
axis.  2.  The  coronary  artery  of  the  stomach. 
3.  The  splenic  artery.  4.  The  superior  mes- 
enteric artery  and  its  branches,  normal  and  ab- 
normal, which  anastomose  with  the  hepatic  artery. 
5.     The  hepatic  artery. 

The  author  reviews  the  historical  development 
of  the  regional  anatomy,  as  well  as  the  embryonal 
development  of  the  parts,  facilitating  the  com- 
prehension of  the  developed  vessels  and  their 
anomalies.  The  text  minutely  describes  the  re- 
lations, size,  ramifications  and  anastomoses  not 
only  of  the  arteries  and  their  branches  but  of  their 
multiform  anomalies  as  well. 

The  work  stands  as  a  monument  to  painstaking 
dissection '  and  comprehensive  observation  of  a 
vast  amount  of  material.  H.  A.   Pons. 

Reference  Hand-Book  of  the  Medical  Sciences. 
Vol.  I.  Third  edition,  edited  by  Thomas  Lathrop 
Stedman.    New  York:  Wm.  Wood  &  Co.,  1913. 

An  exhaustive  treatise,  alphabetically  arranged, 
on  the  medical  sciences. 

This  is  a  most  complete  volume  and  carries  the 
reader  as  far  as  bacteriologic  technique,  it  is  pro- 
fusely illustrated,  with  many  excellent  illustrations. 
The  articles  are  written  by  men  high  in  the  pro- 
fession, and  hence  are  authoritative. 

In  glancing  through  the  volume  the  reviewer  is 
struck  by  the  completeness  of  the  articles  on  surgical 
anatomy  of  the  abdomen,  abdominal  injuries,  and 
abdominal  tumors.  Also,  by  the  comprehensive 
way  in  which  the  various  diseases,  especially  skin 
diseases,  are  treated. 

One  is  surprised  that  a  book  of  this  magnitude 
should  take  up  to  such  an  extent  the  question  of 
bacteriology,  which  begins  with  a  general  discussion, 
then  describes  each  of  the  pathogenic  bacteria  and 
their  characteristics.  Accompan3ring  this  portion 
of  the  book  are  three  fine  plates  showing  the  various 
bacteria.  Bacteriologic  technique  is  also  minutely 
described. 

The  book  is  one  that  should  prove  of  great  value 
to  anyone  connected  with  the  practice  of  medicine, 
not  only  from  a  scientific  standpoint  but  also  for 
general  information  pertaining  to  medicine,  since 
biographies  are  given  of  those  who  have  attained 
distinction  in  the  various  lines  of  medical  science. 
Should  the  remaining  volumes  be  as  complete  as  the 
first,  the  Reference  Handbook  should  form  a  very 
useful  addition  to  the  library  of  any  physician. 

Clifford  G.  Grulee. 


A  Course  in  Operative  Surgery.  A  handbook  for 
physicians  and  students.  Second  Edition.  By  Prof. 
Dr.  Victor  Schmieden.  Liepzig:  Johann  A.  Barth, 
1912. 

The  present  revised  edition  contains  much  which 
is  new  and  up  to  date,  having  six  new  chapters 
added,  viz.,  bone-suture,  aspiration  of  joints,  tam- 
ponade (Bellocq),  extraction  of  teeth,  and  extirpa- 
tion of  inguinal  and  cervical  glands.  The  text  is 
profusely  illustrated  by  excellent  cuts. 

The  book  is  admirably  adapted  for  teaching  opera- 
tive surgery  upon  the  cadaver  and  is  of  service  as  a 
reference  to  both  graduate  and  student.  A  trans- 
lation in  English  will  soon  appear. 

H.  A.  Potts. 

Life  and  Letters  of  Dr.  William  Beaumont.  Includ- 
ing hitherto  unpublished  data  concerning  the  case  of 
Alexis  St.  Martin.  By  Jesse  S.  Meyer,  A.  B.,  M.  D., 
with  an  introduction  by  Sir  William  Osier,  Bt.,  M.  D., 
F.  R.  S.    St.  Louis:  C.  V.  Mosby  Company,  191 2. 

This  entertaining  and  beautifully  written  biog- 
raphy commemorating  the  one  hundredth  anniver- 
sary of  Dr.  Beaumont's  entry  into  the  practice  of 
medicine  is  a  fitting  tribute  to  the  man  who  under 
adverse  circumstances  was  first  to  study  the  physi- 
ology of  digestion  and  lay  the  foundation  for  physio- 
logical chemistry  in  America. 

Other  biographical  sketches  have  appeared,  which 
have  dealt  mostly  with  Beaumont's  contributions 
to  medicine,  but  the  author  discovered  two  chests 
containing  personal  belongings  and  correspondence 
which  are  now  in  possession  of  Mrs.  Sarah  Beau- 
mont Keim,  a  daughter  now  living  in  St.  Louis. 

From  these  records  and  letters,  together  with 
other  data,  especially  those  on  file  in  the  Surgeon- 
General's  Office,  the  author  has  compiled  an 
authentic  volume  which  justly  portrays  the  life  of 
the  first  great  American  physiologist,  a  methodical 
conscientious,  good  man,  who  by  his  courage  of  con- 
viction, honesty  of  purpose  and  unbiased  observa- 
tions justly  earned  the  veneration  of  his  fellow- 
men. 

The  book  contains  many  reproductions  of  his 
correspondence  with  noted  men  of  his  time,  many 
purely  personal,  others  professional.  His  detailed 
records  of  the  gastric  fistulae  and  his  correspondence 
with  his  patient,  St.  Martin,  are  entertaining  and 
enlightening  in  the  extreme. 

The  appendix  contains  an  account  of  St.  Mar- 
tin's last  days,  which  were  spent  in  poverty  and 
want.  He  died  at  St.  Thomas  de  Joliette,  June 
24,  1880,  surviving  his  benefactor  and  friend  28 
years. 

References  and  abstracts  of  cases  of  gastric  fistuls 
prior  to  that  of  St.  Martin  are  also  reported. 

H.  A.  Potts. 
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Landicakks  and  Sukface  Maskings  of  the  Human 
Body.  By  L.  Bathe  Rawling,  M.  B.,  B.  C.  New 
York:  Paul  B.  Hoeber,  191 2. 

This  volume,  appearing  in  fifth  edition,  deals  with 
the  head  and  neck,  upper  extremity,  thorax,  abdomen, 
and  lower  extremity.  The  figures  accurately  outline 
the  structures  beneath  the  surface.  The  text  explan- 
atory of  the  figures  gives  the  various  relations  of 
important  structures,  with  directions  for  calcidating 
their  positions  relative  to  the  surface  markings  and 
bony  landmarks,  e.  g.,  middle  meningeal  artery. 
An  appendix  gives  the  length  of  various  passages, 
tubes,  etc.,  also  the  weights  of  some  organs.  A  table 
giving  the  generally  accepted  time  of  ossification  of 
the  epiphyses  and  of  the  bones  of  the  upper  and 
lower  extremities  is  also  added. 

The  book  will  prove  useful  to  teachers  and  as  a 
reference  for  the  surgeon  as  well.       H.  A.  Potts. 

The  Wassermann  Reaction:  Its  Technique  and 
Practical  Application  in  the  Diagnosis  of 
Syphius.  By  John  W.  Marchilden,  B.  S.,  M.  D. 
St.  Louis:  C.  V.  Mosby  Co.,  191 2. 

The  author's  purpose  in  this  little  volume  is  to 
acquaint  the  student  and  practitioner  possessinga  cer- 
tain amount  of  laboratory  training  and  skill  with  the 
precise  technique  of  the  reaction,  giving  him  complete 
information  as  to  collection  of  materials  required. 

The  reaction  is  clearly  and  concisely  analyzed, 
complete  directions  being  given  for  the  preparation 
of  hiemolysin,  complement,  red  blood  corpuscles, 
serum  from  the  patient,  antigen,  etc. 

Results  of  the  reaction  in  diseases  other  than 
syphilis  are  also  discussed.  The  book  is  a  ready 
reference  for  one  who  has  not  closely  followed  the 
detailed  clinical  and  laboratory  development  of  the 
reaction.  H.  A.  Potts. 

Electricity  in  Diseases  of  the  Eye,  Ear,  Nose,  and 
Throat.  By  W.  Franklin  Coleman,  M.  D.,  M.  R. 
C.  S.    Chicago:   The  Courier-Herald  Press,  191 2. 

In  this  instance  the  author  has  departed  from  the 
style  usually  adopted  by  writers  of  text-books  on 
electro-therapeutics  with  the  happy  result  of  pro- 
ducing something  interesting  as  well  as  instructive. 
An  enthusiastic  student  of  electro-therapeutics, 
Dr.  Coleman  has  brought  within  the  compass  of  a 
single  volume  a  wealth  of  information  gathered  not 
only  from  his  own  personal  experiences  and  from 
those  of  his  friends  and  associates,  but  from  an 
exhaustive  search  of  the  literature  as  well. 

The  book  opens  with  an  introductory  section 
devoted  to  the  physical  properties  of  electricity  and 
the  application  of  electric  currents  to  the  treatment 
of  disease.  Following  this  prefatory  portion,  the 
particular  conditions  of  the  eye,  ear,  nose  and 
throat,  in  which  the  various  electric  modalities  have 
proven  of  service,  are  presented. 

In  his  intention  to  make  the  work  of  practical 
value  to  the  busy  physician  the  author  has  been 
eminently  successful.     Lucid  in  style,  there  is  a 


complete  absence  of  verbose  descriptions  or  imtried 
theories;  instead  there  is  an  orderly  arrangement  of 
the  various  pathological  conditions,  with  a  crisp, 
clear-cut  account  of  what  has  actually  been  accom- 
plished. One  who  has  never  employed  electro- 
therapeutic  measures  in  the  special  fields  here  em- 
braced will  find  much  that  is  helpful  in  affording 
relief  to  a  class  of  patients  that,  under  the  more 
usual  methods,  are  almost  hopeless.  Those  already 
familiar  with  the  subject  will  find  many  new  uses  for 
this  most  helpfid  agent. 

On  page  304  is  an  observation  on  the  diagnosis  of 
cysticercus  ocidi  attributed  to  Vincentiis,  who  made 
use  of  both  the  faradic  and  direct  currents.  At  the 
moment  of  opening  the  circuit  the  cestode  was 
observed  to  contract.  This  statement  deserves 
more  than  passing  notice,  as  it  conclusively  estab- 
lishes the  fact  that  electric  currents  penetrate  the 
eyeball  instead  of  following  a  path  of  lower  resistance 
around  it,  and  wherever  a  current  reaches  it  is  not 
only  capable  but  actually  does  perform  wqrk.  That 
the  reaction  was  not  a  mere  coincidence  but  an 
actual  result  is  substantiated  by  the  well-known 
fact  that  the  protoplasm  of  all  of  the  lower  orders  of 
animal  life  is  extremely  susceptible  to  electrical 
influences. 

The  advent  of  the  book  is  timely,  for  our  litera- 
ture contains  little  on  this  particidar  subject,  and 
that  so  scattered  that  it  has  not  been  readily  avail- 
able. Undoubtedly,  much  that  has  been  written 
on  electro-therapy  has  been  published  in  the  first 
enthusiasm  of  success,  and  requires  a  stronger  assist- 
ance to  digestion  than  normal  saline;  but  case  reports 
such  as  are  here  presented,  in  which  all  essential 
data  are  fully  recorded,  demand  serious  considera- 
tion. To  those  of  us  who  have  carried  to  a  success- 
ful termination  even  a  single  case  that  without  such 
aid  must  have  ended  in  failure,  the  book  comes  as  a 
confirmation  of  our  own  experiences,  and  as  an  in- 
centive to  renewed  study  of  an  agent  whose  p)ower 
for  good  is  still  so  little  known. 
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LATERAL  CURVATURE^ 

By  EDVILLE  GERHARDT  ABBOTT,  A.  M..  M.  D.,  Portland,  Maine 


GENERALLY  speaking,  deformities 
may  be  divided  into  two  groups; 
first,  those  in  which  there  is  a  focus 
of  disease  in  some  of  the  structures 
entering  into  the  distortion;  second,  those  in 
which  the  parts  are  simply  twisted  or  dis- 
placed. 

The  methods  of  treatment  in  each  of  these 
two  groups  differ  so  widely  one  from  the  other 
that  the  mistake  of  substituting  what  would 
be  efficient  in  the  former  for  that  of  the  latter, 
or  vice  versa,  would  result  in  an  increase  of  the 
deformity  or  perhaps  fatally. 

For  example,  in  tuberculosis  of  the  cervical 
spine  the  accepted  treatment  is  long  fixation 
in  as  favorable  position  as  can  be  maintained; 
every  effort  is  directed  toward  preventing 
motion.  In  wry-neck,  a  deformity  involving 
the  same  structures,  treatment  is  applied  for 
the  purpose  of  establishing  normal  motion. 

It  is  one  of  the  deformities  of  the  second 
group  that  we  have  under  consideration,  i.e., 
a  deformity  in  which  there  is  no  focus  of  dis- 
ease in  any  of  the  anatomical  parts  entering 
into  it;  one  in  which  the  structures  are  simply 
twisted,  displaced,  and  distorted,  namely, 
that  of  scoliosis  or  lateral  curvature  of  the 
spine. 

There  are  two  fundamental  principles 
governing  the  treatment  of  this  class  or 
group  of  deformities  which  must  be  applied 
if  one  is  to  expect  good  results;  first,  the 


deformity  must  be  over-corrected;  second,  it 
must  be  held  in  the  over-corrected  position 
until  the  distorted  parts  —  muscles,  bones, 
and  ligaments  —  have  changed  from  the 
pathological  to  the  normal. 

Let  us  consider  these  principles  briefly  in 
order  to  understand  why  it  is  necessary  to 
apply  them. 

From  an  orthopedic  point  of  view,  the  in- 
dividual must  possess  the  ability  to  place  the* 
different  parts  of  the  body  in  any  of  the 
various  positions  which  the  normal  person  is 
capable  of  doing.  Any  restriction  of  these 
normal  limits  of  motion  causes  deformity. 

There  are  parts  of  the  body  in  which  loss 
of  these  normal  limits  of  motion  is  followed 
by  a  deformity  that  is  not  only  disabling,  but 
unsightly;  for  instance,  if  the  motion  of  abduc- 
tion and  flexion  in  the  foot  is  lost  a  club-foot 
develops. 

The  spine  in  many  ways  is  not  unHke  the 
foot  in  its  movements,  and  if  for  any  reason 
the  normal  limits  of  motion  are  restricted, 
distortion  follows.  The  normal  spine  is 
capable  of  assuming  postures  opposite  in 
direction  with  equal  ease,  and  any  condition 
which  prevents  this  flexible  body  from  bend- 
ing just  as  far  to  one  side  as  to  the  other 
crooks  it. 

In  the  erect  position  the  normal  spine  is 
straight  when  viewed  antero-posteriorly,  but 
it  bends  with  equal  ease  just  as  far  to  the 


>  Read  before  the  Third  Clinical  Congress  of  Surgeons  of  North  America,  New  York  City,  November  15,  1912. 
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Fig.  3.   Hammock  cut  diagonally  » 


Fig.  I.   Brackett  frame  with  superstructure  added. 

right  as  to  the  left  and  if  for  any  reason  motion 
either  to  the  right  or  left  is  restricted  it  soon 
habitually  assumes  a  position  midway  between 
the  erect  and  that  of  the  limit  of  motion  to  one 
side.    In  other  words,  a  lateral  curve  develops. 

It  is  apparent,  then,  that  in  such  parts  of 
the  body  as  the  foot  and  spine,  unless  these 
normal  Umits  of  motion  are  present,  deformity 
will  develop. 

It  is  also  perfectly  obvious  that  in  the 
correction    of    such    deformities    as    club- 


foot and  scoliosb  the  same  laws  which 
govern  their  development  control  their  re- 
duction. 

Referring  again  to  the  footfor  an  example; 
if  a  club-foot  be  operated  upon  and  be 
brought  to  the  correct  anatomical  position, 
i.e.,  a  position  of  Qexion  to  right  angle  with 
the  leg  and  to  a  point  midway  between  abduc- 
tion and  adduction,  the  operation  is  a  failure. 
On  the  other  hand,  if  after  operating  the 
surgeon  place  the  foot  in  the  position  of 
extreme  flexion  and  abduction,  i.e.,  in  a  posi- 
tion exactly  opposite  to  the  original  deformity, 
the  operation  should  be  successful.  In  other 
words,  the  club-foot  must  be  first  over- 
corrected. 

A  successful  final  result  depends,  however, 
on  something  more  than  the  operation  plus 
an  over-corrected  position.  The  foot  must 
not  only  be  placed  in  this  over-corrected 
position,  but  it  must  be  held  and  used  there 


Fig.  3.    Patient  placed  on  frame  in  position  of  flexion. 


Fig.  4.   Showing  traction  straps  attached  to  nindlasscs. 
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Fig.  6.   Showinf;  ti 


n  straps  attached  to  windlass. 


Fig.  5-    Showing  traction  straps  attached  to  windlasses. 

until     the    parts    have    changed    from    the 
pathological  to  the  normal. 

So  in  lateral  curvature  of  the  spine,  or 
scoliosis,  the  deformity  must  first  be  over- 
corrected  and  then  held  in  this  position  for 
a  considerable  period  until  the  structures  have 
regained  their  normal  shape  and  functions. 


The  deformity  of  lateral  curvature  in  its 
first  stages  is  an  easily  defined  position.  It  is 
a  normal  physiological  position,  one  which 
may  be  and  is  assumed  by  the  individual 
frequently  during  the  ordinary  activities  of 
every  day  life.  It  is  the  position  of  flexion, 
plus  lateral  bending,  plus  rotation  of  the 
bodies  of  the  vertebra;  toward  the  convexity 
of  the  lateral  curve.  In  this  position  one 
shoulder  is  elevated,  the  other  depressed,  and 
the  pelvis  may  be  tilted  on  its  vertical  axis. 
The  posture  is  frequently  assumed  when  a 
person  becomes  over-tired,  or  when  perform- 
ing some  kinds  of  labor,  and  is  commonly 
found  in  school  children  sitting  in  a  faulty 
position  at  a  desk. 

The  position  having  been  found  in  which  a 
lateral  curvature  develops,  or  in  which  it  may^ 
be  created,'  it  is  obvious,  if  the  foregoing  con- 

'N.Y  M.J...flii.Junen, 


Fig.  7.    Showing  windt 
formerly  depressed  ribs. 


Fig.  H.    Windows  cut  for  the  inser 
tion  of  felt  lo  make  lateral  pressure. 


Fig.  9.    Window  cut  (or  the  Inser- 
tion of  felt  to  remove  rotation. 
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Pig. .. 


Diagrammatic  illustration  showing  how  felt  is  inserted  through  window. 


elusions  are  correct,  that  the  patient  should 
be  placed  in  a  posture  opposite  to  that  in 
which  the  deformity  developed,  and  held 
there,  not  only  until  all  restrictions  to  normal 
motion  have  been  removed,  but  until  the 
necessary  changes  have  taken  place  in  the 
structures  to  insure  a  cure. 

The  easiest  method  for  obtaining  this 
position,'  i.e.,  that  of  over-correction,  is, 
perhaps,  by  placing  the  patient  on  a  specially 
constructed  frame  made  for  this  purpose. 
The  apparatus  is  similar  to  the  so-called 
Brackett  frame  used  in  applying  plaster  cor- 
sets in  Pott's  disease,  with  an  added  super- 

'  In  the  fiodinf  at  the  camel  position  lor  tbc  poljent  wben  the  conet 
ii  appUed  it  ii  bat  lo  have  *  ikingnm  of  the  ipioe  u  tlut  the  nccnurv 
pulU  BAAy  be  applied  tt  cjttctly  the  right  paints. 


structure  (Fig.  i).  It  is  made  of  gas-pipe  in 
the  usual  dimension:  length  hve  and  one- 
half  feet;  width,  twenty-six  inches;  height, 
seven  feet.  On  either  side  are  four  windlasses 
for  making  traction  and  at  the  top  a  bar 
extends  lengthwise  so  that  the  feet  may  be 
elevated.  At  the  bottom  there  is  a  movable 
bar  so  that  the  traction  for  remo\'ing  the  rota- 
tion may  be  correctly  adjusted.  The  patient 
is  placed  face  up  on  a  hammock  (Fig.  a) 
suspended  from  the  frame  (Fig.  3)  in  the  posi- 
tion of  flexion;  straps  are  applied  (Figs.  4,  5, 
6)  and  the  corset  is  so  shaped  as  to  allow  of 
further  correction,  and  a  plaster  dressing 
applied.  As  soon  as  the  dressing  becomes 
fixed  the  patient  is  removed  from  the  frame 
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Fig.  14.  Standing  before. 

Fig.  15.  Bending  before. 

Fig.  16.  Over-corrected  in  plaster,  standing. 

Fig.  17.  Over-corrected  in  plaster,  bending. 


Fig.  18.  Over-corrected  plaster  removed,  standing. 

Fig.  ig.  Over-corrected  plaster  removed,  bending. 

Fig.  10.  After  three  months'  exercise,  standing. 

Fig.  21.  After  three  months'  exercise,  bending. 
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Fig.  11.  Staoding  before. 
Fig.  13.  Bending  before. 
Fig.  14.   Over-coiTccted  in  pias 


,  standin);. 


and  windows  are  cut  (Figs.  7,  8,  and  9)  so 
that  felt  may  be  inserted  to  push  the  patient 
into  the  position  of  over-correction. 

The  placing  of  these  felt  pads  is  shown  best 
by  a  diagram  (Fig,  10).  In  many  cases  after 
the  rotation  has  been  removed  the  lateral 
curve,  which  is  more  persistent, may  be  pushed 
into  the  over-corrected  position  by  cutting 
out  beneath  the  shoulder  and  over  the  hip 
and  inserting  felt  pads  on  the  opposite  sides 
(Figs.  II,  12,  13).  The  length  of  time  nec- 
essary to  hold  the  patient  in  an  over-corrected 


Fig.  15.   Over-corrected  in  plaster,  bending. 

Fig,  ]6.   Over-corrected,  plaster  removed,  standing. 

Fig.  27.   Over-corrected,  plaster  removed,  bending. 

position  in  order  for  the  structure  to  change 
depends  upon  the  severity  of  the  deformity. 
In  one  of  moderate  degree  the  following  rules, 
which  are  best  illustrated  by  the  history  of  a 
corrected  case,  have  seemed  to  produce  the 
best  results,  but  they  are  subject  to  change, 
and  further  experience  maj-  cause  a  complete 
modification  of  them. 

Girl,  eighteen  years  of  age,  with  a  fixed  right  dor- 
sal curve,  slight  compensatory  lumbar  (Figs.  14. 
is).  Partial  over- correct  ion  obtained  when  first 
corset  was  applied;   felt  pads  inserted  at  intervals 
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Fig.  iS.   After  three  months'  eierc 

MS,  standing 

Fig.  31 

Patient  in  ceUiUoid  co 

Fig.  29.   After  three  months'  exerc 

ises,  bending. 

Fig.  3^ 

Celluloid  corset,  back 

Fig.  30.   Celluloid  corset,  front  vie 

of  about  one  week;  corset  worn  five  weeks,  at  the  corrected?  There  are  a  large  number  of 
end  of  which  the  rotation  was  completely  over-  ^.^^^  where  the  deformity  is  SO  extreme  that 
corrected,  but  some  latera  bending  remained.  ■.  ■  /  .-i  .  ..  .  .  1  .  1  j  ■.. 
New  corset  applied  and  worn  for  four  weeks.  At  '[  '^  ^^^ile  to  attempt  to  completely  reduce  it. 
this  lime  there  was  full  over-correction  (Figs.  16,  17)  t>n  the  other  hand,  it  seems  conservative  to 
and  the  patient  was  allowed  to  remain  in  this  posi-  say  that  nearly  all  patients  present  them- 
tion  for  four  months.  The  plaster  corset  was  then  selves  to  the  orthopedic  surgeon  for  treat- 
removed  (Figs.  18,  ig),  a  celluloid  corset  substituted,  ^g^j  3„j  he  usually  has  them  under  his 
and  she  was  given  exercises  (Figs.  20  and  2i).                            ,          ,    ,         .1.     j-  .     .■        l  l    j 

care,  long  before  the  distortion  has  reached 

The  question  naturally  arises  at  this  point,  a  stage  where  it  is  impossible  to  obtain  over- 
can  all  cases  of  fixed  lateral  curvature  be  over-  correction.    In  other  words,  it  seems  possible 
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F'8-  33-   Standing  before. 


FJK-  34.    Bending  before. 


Fig.  3S-  Standing.  < 


by  this  method  to  correct  the  deformity  in 
all  cases  before  it  has  become  so  extreme  that 
only  partial  relief  can  be  obtained,  as  most 
patients  are  under  close  observation  during  a 
pedod  of  years  prior  to  that  stage  when  they 
become  hopeless. 

There  are  many  factors  to  be  found  in 
severe  cases  which  make  the  reduction  difficult 
and  must  be  taken  into  consideration,  yet 
careful  attention  to  details  will  frequently 
make  possible  an  over-correction  which  at 
first  seems  doubtful,  and  the  history  of  a  case 
in  which  reduction  might  seem  impossible 
perhaps  shows  best  what  may  sometimes  be 
accompHshed. 


Pig.  36.    Bending,  ex  Ire 


Girl,  sixteen  years  of  age;  deformity  first  noticed 
in  early  childhood ;  has  worn  plaster  corsets  for  some 
time  without  benefit  (Figs.  12  and  23).  Plaster 
corset  applied  with  partial  reduction  on  the  frame: 
felt  applied  at  intervals;  corset  worn  six  weeks  with 
some  deformity  still  present.  Another  corset  ap- 
plied and  a  better  position  obtained;  felt  inserted 
to  push  the  spine  into  the  over-corrected  position. 
Corset  worn  two  months  and  at  time  of  removal 
over-correclion  had  been  accomplished.  It  was 
thought  best,  however,  to  increase  the  over-correc- 
■  tion,  so  another  corset  was  applied  and  by  inserting 
felt  at  intervals  for  four  weeks  the  spine  was  turned 
in  the  opposite  direction  to  a  degree  almost  as  ex- 
treme as  the  original  deformity  (Figs,  24  and  15). 
Corset  allowed  to  remain  for  five  months,  then  re- 
moved (Figs.  16  and  2j)  and  patient  given  exercises 
(Figs.  2&  and  39). 

In  the  presentation  of  this  method  by  other 
surgeons  the  criticism  has  been  made  that  the 
reduction  of  the  dorsal  curve  produced  an 
increase  in  the  lumbar,  or  vice  versa.  In 
those  cases  where  there  is  already  established 
a  compensatory  curve,  it  is  necessary  to  place 
another  strap  around  the  body  so  that  traction 
may  be  made  to  prevent,  or  even  remove,  the 
compensatory  curve,  and  if  this  rule  will  be 
followed  it  will  obviate  the  difficulty. 

The  after-treatment  of  the  reduction  is  as 
difficult  as  that  of  club-foot,  and  must  con- 
tinue over  a  long  period.  It  is  necessary  to 
apply  some  form  of  apparatus  which  will  hold 
the  patients  in  the  position  of  over-correction 
and  they  must  be  removed  from  it  daily  for 
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exercises.  The  use  of  the  celluloid  corset 
(Figs.  30,  31,  and  32)  has  seemed  to  produce 
the  best  results,  and  in  the  average  case  it  is 
worn  continually  for  six  months  and  then 
either  day  or  night  for  the  following  six 
months.  During  this  whole  period  proper 
exercises  must  be  given  at  least  once  dally. 
That  it  is  possible  to  over-correct  the  deformi- 
ty very  rapidly  has  been  fully  demonstrated, 
but  there  is  danger  in  applying  too  much  force 
and  more  time  should  be  taken  than  was  used 
in  the  cases  which  have  previously  been  re- 
ported. 

The  amount  of  over-correction  which  can  be 
obtained  in  a  case  suitable  for  reduction  seems 
limited  only  by  the  shape  of  the  plaster  corset, 


the  amount  of  felt  inserted,  and  the  length 
of  time  employed  to  accomplish  it. 

Girl,  age  fourteen;  deformity  fixed  but  not  extreme 
(Figs.  33,  34).  Corset  applied  and  worn  for  eight 
months  with  felt  inserted  at  intervals  during  the 
first  four  months.  At  the  beginning  of  the  ninti 
month  the  corset  was  removed.  Patient  showed 
marked  over-correction,  both  in  the  lateral  bend  of 
the  spine  and  in  rotation  (Figs.  35,  36). 

That  it  is  possible  to  remove  the  deformity 
in  most  cases  of  fixed  lateral  curvature  — 
excepting  the  extreme  t3rpe  —  seems  possible; 
there  are,  however,  many  of  the  details  of  this 
method  which  can  be  improved  upon  and 
with  this  improvement  less  time  will  be  con- 
sumed and  better  results  will  be  obtained. 


THE    TREATMENT  OF   LATERAL   CURVATURE   OF  THE   SPINE  ^ 

A  Discussion  op  Dr.  Abbott's  Paper 

By  royal  whitman.  M.  D.,  New  York  City 


I  SHALL  assume  that  a  formal  discussion 
of  a  treatment  that  has  attracted  such 
general  attention  shoidd  be  rather  an 
accoimt  of  personal  experiences  and 
impressions  than  a  criticism  of  the  subject  as 
presented,  particularly  as  Abbott's  views 
had  not  changed  materially  in  the  interval 
between  the  publication  of  the  original  article 
and  that  which  appeared  last  April.  In  this 
latter  paper  the  statement  is  reiterated  and 
emphasized  without  qualification  that  the 
deformity  of  lateral  curvature  of  the  spine 
may  be  more  easily  and  quickly  corrected 
than  that  of  club-foot  or  bow-leg.  This 
proposition  is  supported  by  the  histories  and 
photographs  of  18  cases,  in  many  of  which  the 
deformity  was  apparently  of  an  advanced 
type.  Yet  the  average  time  required  for 
correction  was  but  three  weeks,  and  for 
subsequent  fixation  but  two  months.  It  was 
further  stated  that  cure,  which  was  apparently 
accomplished  in  all  the  cases,  implies  restora- 
tion to  the  normal  condition. 

Soon   after   the   appearance   of    Abbott's 


first  paper  in  June,  191 1,  I  had  the  oppor- 
tunity to  see  the  treatment  demonstrated 
by  him  in  Portland.  It  was  at  once  begun 
tentatively  at  the  Hospital  for  Ruptured  and 
Crippled,  and  during  the  past  year  it  has  been 
thoroughly  tested  under  favorable  conditions. 

The  supply  of  material  to  illustrate  types 
of  deformity  and  for  selection  and  comparison 
is  practically  unlimited.  We  have  been 
fortimate  also  in  having  at  hand  men  of 
ability  and  experience  to  apply  the  treatment, 
both  in  the  out  and  indoor  departments. 
They  have  attempted  to  follow  Abbott's 
directions  and  have  had  the  further  advan- 
tage of  his  personal  demonstrations  and  in- 
struction. In  this  connection  it  may  be 
mentioned  that  although  the  attitude  of 
antero-lateral  flexion  is  novel,  the  rudiments 
of  the  technique  at  least  are  fairly  familiar, 
since  jackets  with  openings  for  pressure  and 
for  expansion  of  the  chest  applied  in  the  hori- 
zontal attitude  to  permit  better  primary  cor- 
rection of  the  spine  have  been  in  use  for  years. 

At  first  the  jackets  were  applied  on  the 
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ordinary  frame  then  used  by  Abbott,  but 
during  the  summer  the  perfected  apparatus, 
kindly  furnished  by  him,  has  been  in  use  in 
the  hospital  wards.  The  cases  selected  have 
been  of  fixed  deformity,  varying  from  mod- 
erate to  severe.  Several  of  the  patients  were 
children  and  a  few  were  adults.  All  the 
others  were  adolescents  of  the  class  to  which 
the  popular  accounts  of  the  treatment  would 
naturally  appeal.  An  average  of  40  cases 
have  been  imder  observation  during  the 
summer  and  the  effects  of  the  treatment  have 
been  carefully  checked  by  casts  of  the  spine 
and  by  X-ray  pictures.  While  it  would  not 
be  claimed  that  the  method  has  been  as 
effectively  applied  as  it  might  have  been  under 
Dr.  Abbott's  supervision,  still  the  test  has 
the  value  of  representing  the  ordinary  ex- 
perience, and  it  is  therefore  of  the  character 
that  must  eventually  determine  the  range  and 
applicability  of  any  surgical  procedure  that 
is  to  come  into  general  use. 

With  these  qualifications,  it  may  be  stated 
that  our  observations  do  not  justify  the  claims 
of  Dr.  Abbott.  The  deformity  of  fixed  rotary 
lateral  curvature  is  far  more  difficult  to 
correct  than  is  club-foot,  while  bow-leg  offers 
no  standard  of  just  comparison.  Many  cases 
in  adult  life,  for  example,  are  so  consolidated 
by  time  and  by  accommodative  changes  that 
correction  is  out  of  the  question. 

Many  cases  in  young  subjects,  particularly 
the  high  dorsal  curves  with  sharp  backward 
angulation  of  the  ribs,  can  neither  be  cured 
nor  greatly  improved;  and  certain  deformities 
of  the  more  common  type  of  rachitic  origin 
are,  in  adolescence,  almost  equally  resistant. 
Lateral  curvature  of  the  moderate  grades  can 
be  much  improved  or  eventually  cured,  the 
most  favorable  class  being  the  long  dorsal 
curves  with  but  slight  compensation.  In 
certain  cases  of  this  type  the  deformity  may 
be  rapidly  overcorrected,  according  to  photo- 
graphic and  X-ray  evidence,  but  it  will 
relapse  with  far  greater  rapidity  when  the 
support  is  removed. 

It  is  therefore  not  only  in  the  range  of 
effectiveness,  but  in  the  time  required  even 
to  correct  deformity,  which  is  simply  the 
first  step  toward  cure,  that  our  experience 
differs  from  that  of  Abbott.    This  is  an  im- 


portant point,  for  whereas  other  forms  of 
treatment  have  the  advantage  of  immediately 
improving  the  patient's  appearance  and 
carriage,  this  produces  a  noticeable  and  even 
grotesque  deformity,  while  the  stooping 
attitude,  the  flattened  and  compressed  chest, 
are,  from  the  hygienic  standpoint,  undesirable 
to  say  the  least.  Furthermore,  the  treatment 
is  always  uncomfortable  and  often  painful. 

The  patients  are  excluded  by  reason  of 
their  appearance  from  ordinary  occupations 
and  amusements.  They  are  disinclined  to 
exertion  and  are  often  imable  to  sit  or  stand 
for  any  length  of  time,  but  kneel  or  recline 
or  assume  other  peculiar  positions  for  com- 
fort. Sleep  is  often  disturbed;  pain  in  the 
neck  and  arms  is  very  common,  and  palpita- 
tion and  embarrassed  respiration  are  not 
infrequent.  Eventually  the  patients  resign 
themselves  to  the  inconveniences  and  dis- 
comforts of  the  treatment,  but  the  pain  is 
usually  renewed  whenever  the  pressure  is 
increased.  If  the  ribs  were  equally  resistant 
the  problem  of  progressive  correction  by  this 
means  would  be  simpler,  but  the  antero- 
lateral part  of  the  chest  is  very  flexible  and 
it  may  be  easily  flattened  or  incurved  by 
pressure.  I  have  seen,  for  example,  the  beat- 
ing of  the  heart  plainly  visible  beneath  the 
posterior  chest  wall,  displaced  by  a  pressure 
that  had  but  little  effect  upon  the  deformity 
of  the  true  ribs. 

The  discomforts  or  even  dangers  of  the 
corrective  treatment  would  be  of  little 
moment  if  it  were  limited  to  a  few  weeks,  but 
when  it  must  be  prolonged  for  many  months 
to  induce  even  an  improvement,  time  be- 
comes a  serious  consideration. 

If  it  be  assumed  that  the  treatment  at  the 
hospital  has  been  conducted  with  only  the 
average  misconceptions  and  blunders  that 
usually  attend  the  introduction  of  a  new 
method,  a  literal  acceptance  of  Abbott's 
statements  can  but  lead  to  disappointment 
and  discouragement,  since  no  treatment  can 
transcend  the  natural  laws  that  govern  the 
reconstruction  of  deformed  and  distorted 
tissues. 

From  a  more  rational  standpoint,  however, 
the  conclusion  is  very  different.  Cases  may 
now  be  improved  or  cured  that  formerly  were 
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not  susceptible  to  improvement  or  cure, 
indicating  not  only  the  greater  efi&ciency  of 
the  method,  but  that  the  changes  incidental 
to  deformity,  even  of  long  standing,  are  less 
resistant  than  has  been  believed. 

It  has  been  proved  already,  I  think,  that 
the  underlying  principle  of  the  method  is 
correct,  namely,  that  as  lateral  curvature  is 
essentially  a  flexion  deformity,  rotation 
should  be  more  easily  reduced  in  flexion  than 
in  extension,  and  that  deformity  should  be 
corrected  before  functional  activity  is  per- 
mitted. 

When  this  principle  is  generally  accepted, 
corrective  treatment  will  be  applied  at  a  time 


when  it  may  be  effective,  and  gjminastic 
exercises,  now  a  futile  routine,  will  find  their 
proper  place  in  the  prevention  of  deformity 
and  as  a  necessary  adjunct  in  the  after  treat- 
ment. 

I  think  we  are  indebted  to  Abbott  not  only 
for  a  more  effective  means  of  correcting 
deformity,  but  for  the  emphasis  that  this 
treatment  has  laid  upon  a  surgical  principle. 
And  even  though  one  must  differ  from  him 
on  the  questions  of  its  scope  and  limitations, 
it  will  be  admitted  that  his  enthusiastic 
presentation  of  its  merits  is  in  great  degree 
resj)onsible  for  the  renewed  interest  in  this 
neglected  subject. 


THE   SURGICAL   TREATMENT  OF  PELVIC   THROMBOSIS 

OF  SEPTIC   ORIGIN 

By  henry  JELLETT,  M.  D.,  F.  R.  C.  P.  I.,  Dublin,  Ireland 

Master  Rotunda  Hospital 


THE  treatment  of  puerperal  pyaemia  is  of 
such  extreme  importance  that  no 
apology  is  required  for  a  contribution 
to  its  literature,  and  any  procedure 
that  even  offers  at  first  sight  a  hope  of  an 
improved  mortality  rate  is  worthy  of  careful 
consideration.  Even  if  we  take  a  mean  of  the 
mortality  rates  that  have  been  recorded  in  the 
past  as  following  expectant  treatment,  the 
percentage  is  very  high,  and,  if  we  regard  it 
as  something  between  sixty  and  seventy  per 
cent,  we  shall  probably  not  be  wrong.  Fur- 
ther, we  may  probably  consider  the  mortality 
of  those  cases  in  which  there  is  suppuration  in 
the  veins  to  be  almost  one  himdred  per  cent. 
The  introduction  of  serums  and  vaccines  has 
on  the  whole  been  of  little  use.  In  other 
forms  of  septic  infection  they  have  done 
undoubted  good,  but  in  puerperal  pyaemia, 
once  thrombosis  is  established,  their  effect 
appears  to  be  small.  It  is  little  wonder  then 
that  many  operators  have  turned  their  atten- 
tion to  the  possibility  of  successful  interference 
by  surgical  treatment.  I  do  not  propose  here 
to  enter  into  the  history  of  the  surgery  of 
pyaemia  of  pelvic  origin.    Those  who  desire  to 


study  it,  and  it  is  most  necessary  that  anyone 
interested  should  do  so,  can  learn  it  far  better 
from  Professor  Whitridge  Williams'  writings 
than  they  will  from  me,  and  to  those  writings 
I  refer  them.  I  regard  my  present  paper 
more  as  an  addendum  to  the  monograph  on 
the  subject  which  he  published  in  1909,  and  as 
adding  my  own  personal  experience  to  the 
facts  whidi  he  has  there  collected  and  pub- 
lished. 

We  shall  not  be  far  wrong  if  we  divide  the 
graver  forms  of  puerperal  infection  into  two 
classes.  In  the  first  class,  bacteria  pass 
rapidly  in  large  nxmibers  into  the  blood  vessels 
or  lymphatics,  and  their  virulence  is  so  acute, 
or  the  resistance  of  the  patient  so  diminished, 
that  a  general  spread  of  bacteria  through  the 
body  occurs  at  once  and  imchecked.  In  this 
class  there  is  no  place  for  surgical  treatment. 
In  the  second  class  of  infection,  either  owing 
to  the  lesser  virulence  of  the  bacteria  or  to 
the  greater  resistance  of  the  patient  there  is 
time  for  protective  efforts  to  occur,  and  to 
tend  to  check  the  spread  of  infection  from  the 
uterus  to  the  general  system.  This  protection 
usually  takes  the  form  of  phlebitis  and  throm- 
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bosis  in  one  or  more  of  the  pelvic  veins,  and  in 
the  thrombi  for  a  time  the  invading  bacteria 
are  locked  up.  Sometimes  the  bacteria  dis- 
appear and  the  patient  gets  well.  More 
usually,  however,  the  thrombi  gradually 
break  down  and  emboli  containing  bacteria 
make  their  way  into  the  general  circula- 
tion. When  this  occurs  the  symptoms  of 
the  patient  are  well  marked.  They  consist 
of  rapid  elevation  of  temperature,  marked 
increase  in  the  pulse  rate,  and  the  occurrence 
of  rigors.  The  passage  of  the  infection  into 
the  general  drcidation  is  intermittent  and  for 
a  time  the  patient  is  capable  of  dealing  with 
it,  so  that  in  a  few  hours  the  symptoms  lessen, 
the  temperature  falls,  the  pulse  becomes  less 
frequent,  and  the  patient  returns  almost  to  a 
normal  condition.  In  a  little  time,  however, 
varying  from  a  few  hours  to  some  days,  a 
fresh  auto-inoculation  occurs  followed  by  the 
same  symptoms.  Such  inoculations  are  re- 
peated at  ever  shortening  intervals,  foci  of 
infection  occur  in  distant  organs,  and  finally 
the  patient  succumbs.  For  the  first  class  of 
infection  we  in  Great  Britain  have  no  very 
satisfactory  name.  Abroad  it  is  termed  acute 
pyaemia.  Here  it  is  known  variously  as  lym- 
phatic sepsis,  fulminating  sepsis,  acute  general 
sepsis,  to  all  of  which  terms  there  are  objec- 
tions. The  second  class  of  infection  we  usually 
term  pyaemia,  while  abroad,  where  the  first 
class  is  termed  acute  pyaemia,  the  second  class 
is  termed  chronic  pyaemia.  It  is  with  this  con- 
dition I  am  concerned  here,  because,  as  the 
results  of  other  operators  show,  and  as  the 
personal  experience  that  I  am  able  to  bring 
before  you  to-night  also  shows,  there  is  a 
distinct  and  hopeful  place  in  it  for  surgical 
interference. 

In  191 1,  two  patients  died  in  the  Rotunda 
Hospital  of  pyaemia,  in  one  of  whom,  prior  to 
death,  a  diagnosis  was  made  of  cellulitis  in  the 
region  of  the  right  utero-sacral  ligament.  In 
both  of  them  at  the  post-mortem  examina- 
tion thrombosis  was  found  in  the  ovarian 
veins.  I  accordingly  decided  that,  if  there  was 
another  case  presenting  similar  symptoms, 
and  if  there  was  any  reason  to  think  that 
thrombosis  had  occurred,  I  would  interfere  by 
operation  and  try  to  remove  the  affected  vein 
or  veins.    Since  then,  I  have  had  to  deal  with 


four  cases.  In  three  of  them  an  almost  posi- 
tive diagnosis  of  thrombosis  was  made 
before  the  operation,  both  from  the  physical 
signs  and  from  the  symptoms  of  the  patient. 
In  the  fourth  case,  no  evidence  of  thrombosis 
could  be  found,  but  the  symptoms  of  the 
patient  so  strongly  suggested  the  possibility 
of  thrombosis  that  I  opened  the  abdomen  to 
explore. 

Case  i.  C.  M.,  aged  30;  was  admitted  to  the 
hospital  on  February  16, 191 2.  Her  previous  history- 
does  not  call  for  special  note.  She  was  in  her 
eleventh  pregnancy  and  was  practically  at  full  term. 
Her  health  during  pregnancy  was  described  as 
fairly  good,  and  on  admission  as  good.  She  was 
confined  normally  the  day  after  admission,  two 
vaginal  examinations  havmg  been  made  by  the 
same  nurse  the  day  previously.  On  the  sixth  day, 
her  temperature  rose  to  101.6®  F.  and  her  pulse  to 
98.  The  uterus  was  douched  and  a  culture  taken,  in 
which  no  organisms  could  be  found.  Her  tempera- 
ture fell  to  below  loo**  F.  and  remained  there  for  two 
days  subsequently,  but  on  the  evening  of  the  eighth 
day  she  had  a  rigor,  her  temperature  rising  to  102®  F. 
The  lochia  was  normal.  The  next  day  she  had 
another  rigor,  her  temperature  rising  slightly  higher. 
The  vagina  and  uterus  were  again  douched,  some 
small  shreds  of  decidua  and  membranes  being 
removed.  The  uterus  was  also  plugged  with  iodo- 
form gauze.  In  the  material  removed,  diplococci 
were  seen.  The  temperature  fell  to  norxnal  and 
remained  so  during  the  following  day.  On  the 
eleventh  day,  five  millions  of  a  stock  streptococcal 
vaccine  were  given.  On  the  thirteenth  day  she  had 
another  rigor,  and  between  this  and  the  fifteenth 
day,  rigors  occurred  at  short  intervals.  On  the 
fifteenth  day,  I  examined  her  bi-manually  and  found 
a  swelling  in  the  right  broad  ligament.  This  swelling 
was  not  adherent  to  the  pelvic  brim,  and  did  not 
suggest  a  cellulitis.  It  was  about  the  size  of  an  egg. 
Taking  this  swelling  in  association  with  the  con- 
tinued rigors,  I  decided  to  open  the  abdomen,  and 
I  did  so  a  few  hours  later.  I  then  found  a  hard, 
brawny  swelling  in  the  right  broad  ligament,  that 
could  be  traced  to  the  infundibulo-pelvic  ligament 
and  along  the  course  of  the  ovarian  vessels  upward 
beside  the  lumbar  vertebrae.  The  tube  was  con- 
gested, but  otherwise  normal.  I  tied  the  uterine  end 
of  the  broad  ligament,  and  incised  the  peritoneum 
over  its  face,  and  then  with  a  little  dissection  was 
able  to  enucleate  the  mass  in  the  broad  ligament  and 
to  trace  it  upwards  along  the  course  of  the  ovarian 
vessels,  until  I  got  up  almost  to  the  insertion  of  the 
vein  into  the  vena  cava.  I  tied  the  vein  as  high  as 
possible  and  then  removed  the  whole  mass.  The 
operation  was  extremely  simple,  the  only  trouble 
that  occurred  being  caused  by  the  division  of  the 
ovarian  artery  when  I  divided  the  vein.  It  was, 
however,  easily  caught  and  tied.  It  is  noteworthy 
that  I  was  not  able  to  get  completely  above  the  clot 
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Fig.  r.   Temperature  chart  of  Case  i,  C.  M. 


in  the  ovarian  vein,  and  that  my  incision  passed 
through  it.  The  after-history  of  the  patient  was 
entirely  satisfactory.  Her  temperature  fell  to 
normal  almost  at  once,  and  her  pulse  to  normal  in  a 
fewdays{wife  Fig.  i).  There  was  a  slight  recurrence 
of  temperature  on  the  twenty-siith  day,  lasting  for 
about  a  week,  associated  with  some  cellulitis  in  the 
remains  of  the  broad  ligament.  It  quickly,  however, 
fell  to  normal,  and  the  patient  left  the  hospital  well 
on  the  forty-first  day  after  the  confinement,  the 
temperature  and  pulse  having  then  been  normal  for 
more  than  a  week. 

I  append  to  this  paper  Dr.  Rowiette's 
report  of  the  specimens  which  were  removed, 
and  all  I  need  say  here  is  that  the  swelling 
in  the  broad  ligament  consisted  of  the  throm- 
bosed branches  of  the  ovarian  vein,  and  that 
the  main  trunk  contained  pus  in  its  lower 
part,  while  its  upper  part  was  occupied  by  a 
thrombus  that  had  not  yet  broken  down  {vide 
Fig.  2). 

Case  z.  M.  D.,  aged  ifi;  was  admitted  to  the 
hospital  on  October  6,  1911.  She  was  in  her  third 
pregnancy  and  at  full  term.  She  was  confined  on 
the  following  day,  there  being  a  slight  tear  of  the 


Fig.  t.  Thrombosed  ovarian  vein  and  right  broad  liga- 
ment removed  In  Case  1.  a,  proximal  end  oF  ovarian  vein 
containing  thrombus;  b,  fimbriated  extremity  of  Fallopian 
tube;  (,  ovar>'  in  section;  d,  lumen  of  dilated  ovarian  vein 
containing  breaking-do«n  clot. 

perineum  which  required  one  suture.  During  the 
labor  two  vaginal  examinations  were  made.  The 
patient  said  that  during  pregnancy  she  had  had  a 
yellow  discharge,  for  which  she  had  on  several 
occasions  attended  another  hospital.  The  perineal 
suture  was  removed  on  the  seventh  day,  up  to 
which  time  her  temperature  had  never  exceeded 
100°  F.,  or  her  pulse  90.  The  perineum  had  not, 
however,  healed.  On  the  eighth  day,  the  lochia 
were  slightly  fcetid  and  the  uterus  was  douched. 
Next  morning  her  temperature  was  101°  F.,  in  the 
evening  it  fell  to  100,  and  the  next  day  to  normal, 
where  it  remained  for  three  tiays.  During  all  this 
time,  on  only  one  occa.sion  was  her  pulse  above  90, 
and  for  the  most  part  it  was  below  85.  On  the 
thirteenth  day  her  temperature  rose  in  the  evening 
to  101°  F.,  and  the  next  morning  to  104°  F.  There  is 
nothing  on  the  chart  at  this  time  to  show  that  she 
had  had  a  rigor;  her  pulse  still  remained  slow,  only 
on  two  occasions  registering  above  90.  The  lochia, 
which  had  been  nonnal  for  some  days,  ceased.  On 
the  evening  of  the  sixteenth  day  the  temperature 
again  fell  to  normal,  but  on  the  following  evening 
it  rose  to  101.8°  F.  On  the  eighteenth  day  of  the 
puerperium,  she  had  a  temperature  of  104.5"  F-i 
with  a  rigor.  The  next  day  there  were  two  rigors 
and  one  or  more  on  each  of  the  following  days. 
On  the  twenty-first  day  in  the  evening  both  tem- 
perature and  pube  fell  to  subnormal  and  remained 
so  for  some  twelve  or  eighteen  hours.  In  the  middle 
of  the  next  day,  however,  she  again  had  a  rigor. 
Bigors  continued  for  the  most  part  at  intervals  of  a 
couple  of  days  until  the  twenty-ninth  day,  when  they 
became  more  frequent  until  the  thirty-second  day, 
from  which  day  to  the  thirty-seventh  there  was  a 
decided  drop  in  both  temperature  and  pulse,  and 
an  absence  of  rigors.  On  the  thirty-seventh  day, 
the  temperature  rose  again,  and  rigors  occurred  on 
the  thirty-eighth  and  the  thirty-ninth  days  {vide  Figs. 
3,4,  S).  AH  this  time  she  was  getting  streptococcal 
vaccine  every  second  day  in  doses  of  5,000,000.  Dur- 
ing this  time  I  had  been  laid  up,  and  on  my  return 
to  the  hospital  on  her  thirty-ninth  day  I  examined 
her,  and  felt  on  one  side  a  tense  cordlike  structure 
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lying  approximately  in  the  course  of  the  ovarian 
vessels.  I  accordingly  came  to  the  conclusion  that 
I  was  dealing  with  a  thrombosed  vein,  and  decided 
to  operate.  In  this  case  the  condition  I  found  was 
entirely  different  from  that  found  in  the  first  case. 
There  was  no  cellular  infiltration  of  the  broad  liga- 
ment. There  was  thrombosis  of  the  initial  tributa- 
ries of  the  right  ovarian  vein,  but  this  thrombosis 
extended  very  little  if  at  all  above  the  infundibulo- 
pelvic  ligament.  The  ovarian  artery,  however, 
presented  extremely  thick  walls.  Its  lumen  was 
dosed  and  blood  did  not  pass  through  it.  I  extir- 
pated the  broad  ligament  and  the  ovarian  vessels 
as  high  as  I  could  reach,  but  here  again  I  had  to 
leave  the  last  inch  or  so.  The  immediate  result  of 
the  operation  was  beneficial.  Rigors  ceased  for  two 
days,  the  temperature  remaining  below  ioi°  F.  as 
shown  by  the  twelve-hourly  taking.  On  the  second 
evening  after  the  operation,  however,  the  tempera- 
ture rose  to  102^  F.  and  the  following  day  a  rigor 
occurred,  followed  by  another  the  next  day.  There 
was  then  a  period  of  some  intermission  for  about 
five  or  six  days  until  the  fiftieth  day  when  another 
rigor  occurred,  followed  four  days  later  by  another. 
During  this  period  the  patient's  temperature 
fluctuated  considerably  and  I  feared  the  operation 
was  not  going  to  be  a  success.  However,  on  the 
fifty-sixth  day  the  temperature  and  pulse  both 
became  normal  and  remained  so  permanently,  the 
patient  leaving  the  hospital  quite  convalescent. 
The  report  of  the  structures  removed  appears  later. 
It  will  be  noticed  that  the  most  marked  lesion  was 
in  the  ovarian  artery  {vide  Fig.  6). 

The  third  case  was  almost  of  an  identical 
type  to  the  fiirstj  except  that  it  was  allowed 
to  go  on  longer  before  operation  and  that  in 
every  way  it  was  more  severe.  It  ended 
fatally. 

Case  3.  K.  W.,  aged  23,  was  confined  in  the 
hospital  on  January  2,  1913.  On  the  third  evening 
her  temperature  was  99.5°  F.  The  next  morning 
her  pulse  was  100,  though  her  temperature  was  only 
98°  F.  The  lochia,  however,  was  somewhat  foetid, 
and  in  the  evening  she  was  douched.  On  the  next 
two  days  both  temperature  and  pulse  were  normal, 
so  that  up  to  the  sixth  day  on  only  one  occasion  had 
her  temperature  exceeded  99®  F.,  and  on  only  one 
occasion  had  her  pulse  reached  100.  On  the  seventh 
evening  she  had  a  rigor,  her  temperature  rose  to 
104°  F.  and  her  pulse  to  135.  The  rigor  occurred 
after  a  douche  which  was  given  because  her  tem- 
I>erature  at  the  ordinary  taking  was  loi^  F.,  and  her 
pulse  120.  Her  temperature  was  up  again  the  fol- 
lowing evening  to  loi^  F.  and  the  next  evening  to 
103**  F.,  with  a  pulse  rate  of  120.  The  next  day, 
the  eleventh,  her  evening  temperature  was  normal 
and  her  pulse  to  100,  but  during  the  night  she  had  a 
rigor,  her  temperature  reaching  104.5°  F.  and  her 
pidse  142.  From  that  day  on  up  to  the  eighteenth, 
she  had  a  history  of  recurrent  rigors,  with  tempera- 


ture varying  between  105**  F.  and  98®  F.,  and  the 
pulse  between  1 50  and  90  (vide  Figs.  7,8).  On  several 
occasions  the  uterus  was  douched,  and  streptococcal 
vaccine  in  doses  of  5,000,000  was  administered  at  reg- 
ular intervals.  Cultures  taken  from  the  uterus  during 
this  time,  showed  that  streptococci  and  bacUli  of 
different  sorts  were  present.  I  examined  her  on  the 
eighteenth  day  and  found  a  definite  thickening  on 
the  right  of  the  uterus.  This  thickening  possessed 
similar  characteristics  to  that  met  with  in  the  first 
case,  but  it  could  be  palpated  above  the  pelvic  brim 
distinctly  extending  upwards  along  the  course  of  the 
ovarian  vessels.  I  came  to  the  conclusion  that  I  was 
probably  dealing  with  thrombosed  veins  and  decided 
to  operate. 

On  opening  the  abdomen,  I  found  a  very  similar 
condition  to  that  found  in  Case  i,  except  that  it  had 
gone  very  much  further.  Septic  peritonitis  was  on 
the  point  of  starting  and  there  was  dirty  semi-puru- 
lent fluid  l3dng  in  the  lower  part  of  the  peritoneal 
cavity.  The  right  broad  ligament  was  brawny  and 
thickened,  the  tube  in  a  congested  state,  but  other- 
wise normal,  running  along  the  top  of  the  ligament. 
The  thickening  extended  upwards  along  the  in- 
fundibulo-pelvic  ligament  and  then  along  the  side 
of  the  lumbar  vertabrse  following  the  course  of  the 
ovarian  vessels.  I  removed  the  broad  ligament  in  a 
similar  manner  to  that  adopted  in  the  first  case,  and 
I  followed  the  ovarian  vessels  upwards  as  far  as  I 
could  (vide  Fig.  9).  Along  their  course  I  found  two 
small  abscesses  with  pus  indicative  of  a  coli  infection. 
The  wall  of  the  vein  was  very  friable  and  when  I 
had  removed  about  four  inches  of  it,  it  broke  across. 
A  further  piece  was  then  removed  separately.  Pus 
exuded  freely  from  the  broken  ends  of  the  vein.  I 
closed  the  peritoneum  as  far  as  possible  over  the  bed 
of  the  vein.  I  drained  the  small  abscesses  in  the 
flank  through  an  incision  in  the  flank,  and  I  drained 
the  pelvis  both  through  Douglas'  pouch  and  through 
a  rubber  drainage  tube  in  the  lower  end  of  the 
abdominal  wound.  The  last  named  was  put  in 
because  so  much  of  the  infection  lay  above  the  brim 
of  the  pelvis. 

The  patient  stood  the  operation  fairly  well,  and 
the  following  day  her  temperature  never  rose  above 
101°  F.,  her  pulse  maintaining  a  level  between  120 
and  140.  This,  however,  was  not  surprising,  as  after 
the  operation  her  pulse  was  160.  The  following  day, 
however,  her  temperature  at  8  p.  m.  reached  105®  F. 
and  she  had  a  rigor,  her  pulse  rate  reaching  150. 
The  next  couple  of  days  she  was  better,  but  the 
next  —  the  twenty-third  day  of  the  puerperium  — 
she  had  another  rigor.  For  four  days  she  then  ran  a 
decidedly  better  course.  There  was  no  marked 
fluctuation  of  temperature,  which  remained  approxi- 
mately about  102°  F.,  her  pulse  rate  ranging  be- 
tween no  and  130,  at  odd  times  reaching  140.  On 
the  whole,  although  her  condition  indicated  the 
presence  of  pus  somewhere,  still  it  was  fairly  satis- 
factory, considering  her  state  at  the  time  of  opera- 
tion. She,  however,  developed  a  superficial  oedema 
at  the  upper  part  of  the  right  thigh  and  in  the  right 
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labium  majus,  which  made  us  suspect  the  occurrence 
of  further  thrombosis. 

On  the  twenty-ninth  and  thirtieth  days  she  was 
not  so  well  and  had  several  rigors.  On  the  thirty- 
first  day  I  again  examined  her  and  I  found  that  there 
was  a  good  deal  of  thickening  in  the  region  of  the 
right  uterine  vessels,  and  that  there  was  a  ridge  as 
thick  as  one's  finger  running  along  the  right  wall 
of  the  vagina  beneath  the  mucous  membrane,  and 
suggesting  an  enlarged  and  possibly  suppurating 
vein.  The  condition  of  the  patient  was  very  bad 
but  I  thought  that  the  only  possible  chance  was  a 
further  operation,  and  so  the  same  day  I  opened  the 
abdomen  a  second  time.  I  thought  it  was  possible 
I  should  find  thrombosis  in  the  internal  iliac,  and  I 
decided,  if  so,  to  ligature  it.  On  opening  the  ab- 
domen, however,  I  found  that  owing  to  the  thicken- 
ing of  the  tissues  of  the  posterior  wall  of  the  pelvis, 
the  result  of  the  previous  operation,  it  was  impossible 
to  identify  the  veins,  and  that  there  was  certainly 
no  thrombosis  —  at  any  rate,  in  the  upper  part  of 
the  internal  iliac.  The  site  from  which  the  ovarian 
vein  was  removed  was  in  a  comparatively  healthy 
state,  and  the  general  peritoneal  cavity  was  quite 
healthy.  The  thickening  around  the  uterine  vessels 
was  very  obvious,  and  so  I  cut  down  on  to  them 
along  the  right  side  of  the  uterus,  and  came  to  a 
small  collection  of  pus  round  the  vessels.  I  cut  the 
latter  across  and  I  think  pus  came  out  of  some  of  the 
veins.  I  found  the  pus  burrowing  outwards  along 
the  course  of  the  vessels,  and  also  following  them 
inwards  into  the  uterus.  I  therefore  decided  to 
remove  the  uterus  and  did  so.  I  also  drained  the  ab- 
scess under  the  vaginal  mucous  membrane,  which, 
from  the  course  it  ran,  appeared  to  lie  in  a  vein.  On 
examining  the  uterus  subsequently  the  mucous  mem- 
brane was  in  a  sloughy  condition  suggesting  a  septic 
endometritis.  The  patient  stood  the  operation  well, 
considering  her  state,  and  after  it  her  pulse  steadily 
fell  until  at  8  A.  M.  the  following  day  it  was  only  no, 
and  her  temperature  98®  F.  She  slept  well  during 
almost  the  entire  night.  From  8  A.  M.,  however,  both 
temperature  and  pulse  began  to  rise,  and  at  8  p.  m. 
her  temperature  was  104®  F.  and  her  pulse  1 50.  The 
next  day  her  condition  was  very  much  what  it  had 
been  prior  to  operation,  repeated  rigors,  a  tempera- 
ture ranging  between  104®  and  105  F.  and  a  pulse 
rate  reaching  up  to  160.  I  did  not  expect  her  to 
survive  that  night,  but  to  my  surprise,  the  next 
day  she  seemed  decidedly  better.  The  improve- 
ment, however,  was  only  temporary,  and  on  the 
thirty-fifth  day  she  began  to  show  signs  of  septic 
infarctions  in  the  lungs,  and  died  on  the  forty- 
second  day. 

Now  in  spite  of  this  result  I  consider 
that  this  case,  in  no  way  contra-indicates 
operation  in  such  cases,  but  rather  that  it 
shows  that  operation  is  distinctly  advisable. 
I  have  no  doubt  in  my  own  mind  that,  if  the 
patient  had  not  been  operated  on  the  first 


time,  death  would  have  resulted  in  a  com- 
paratively short  time.  Septic  peritonitis  was 
just  starting,  and  pus  was  apparently  dis- 
charging freely  from  the  ovarian  vein  into  the 
vena  cava.  I  think  that  if  I  had  operated 
at  an  earlier  date,  when  the  condition  present 
more  resembled  that  found  in  my  first  case, 
the  patient's  life  might  have  been  saved. 
Even  as  it  was,  she  got  over  the  first  opera- 
tion most  satisfactorily;  there  was  no  attempt 
at  septic  peritonitis,  and,  had  it  not  been  for 
subsequent  thrombosis  extending  from  the 
uterus  into  the  other  veins,  I  think  that  her 
life  would  have  been  saved. 

It  will  be  noted  that  in  each  of  the  three 
foregoing  cases  there  were  definite  physical 
signs  found  before  operation,  in  addition  to 
the  presence  of  intermittent  high  temperature 
and  recurrent  rigors.  I  will  refer  again  to  the 
nature  of  the  physical  signs  and  their  value  as 
a  diagnostic  element.  The  fourth  case  I  have 
left  to  the  last  because,  as  I  have  already 
mentioned,  I  operated  here  in  the  absence  of 
physical  signs  though  in  the  presence  of 
definite  pyaemic  symptoms. 

Case  4.  M.  N.,  aged  26;  was  admitted  to  the 
hospital  on  September  11,  191 2.  It  was  her  first 
pregnancy  and  she  was  at  full  time.  Labor  occurred 
a  few  days  after  admission,  the  patient  having  been 
examined  twice  by  the  same  nurse.  The  labor  was 
normal  save  for  laceration  of  the  perineum  which 
was  sutured  with  several  sutures  of  silkworm-gut. 
The  patient's  temperature  remained  normal  until 
the  fifth  day  when  she  had  a  rigor  in  which  the 
temperature  reached  104.5®  F*  a-^d  the  pulse  120. 
The  uterus  was  douched  and  found  to  be  empty. 
A  culture  was  taken  and  diplococci  were  seen  to  be 
present.  The  perineum  was  found  to  be  very 
unhealthy,  and  the  stitches  were  taken  out  and  the 
wound  dusted  with  iodoform.  The  next  day  she 
had  another  rigor,  the  temperature  reaching  103**  F., 
and  the  following  morning  a  third,  the  temperature 
reaching  to  the  same  height.  The  following  day 
in  the  evening,  the  temperature  rose  to  104.5**  F-  aiid 
the  pulse  to  no,  but  the  next  morning  both  were 
normal.  Vaccine  injections  were  begun  on  the 
sixth  day  and  continued  every  second  day  through- 
out —  streptococcal  vaccine  in  doses  of  5,000,000 
being  given  until  the  twelfth  day,  when  a  staphy- 
lococcal vaccine  was  also  given  in  doses  of  25,000,000. 
On  the  tenth  day  the  patient  again  had  a  rigor  fol- 
lowed by  a  second  on  the  eleventh  day.  On  the 
twelfth  day,  I  decided  to  operate  though  I  could  not 
get  any  definite  physical  signs.  On  opening  the 
abdomen  the  broad  ligaments  were  found  to  be 
normal  and  there  was  no  thrombosis  in  any  of  the 
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pelvic  veins.  The  uterus  was  large,  and,  taking  the 
history  of  the  patient  into  account,  I  came  to  the 
conclusion  that  it  was  the  probable  source  of  the 
infection,  and  therefore  performed  hysterectomy. 
The  patient  stood  the  operation,  which  was  a  short 
one,  well,  and  for  the  next  few  days  seemed  to  be 
rather  better.  However,  on  the  fourth  day  after 
operation,  high  temperature  again  occurred  reaching 
104®  F.  with  pulse  varying  between  120  and  130. 
A  very  fluctuating  temperature  followed  for  the 
next  week,  culminating  on  the  twelfth  day  after 
operation  in  a  temperature  of  106.2°  F.  and  a  pulse 
rate  of  148.  At  this  time  she  had  several  rigors. 
The  next  day  the  temperature  dropped  and  she 
appeared  better,  but,  the  day  after,  a  relapse  again 
occurred  and  for  the  next  three  weeks  her  tempera- 
ture chart  is  a  series  of  up  and  down  lines  with  a 
maximum  of  106°  F.  and  a  minimum  of  97°  F. 
Vaccines  were  administered  throughout  but  pro- 
duced no  e£fect.  The  patient's  condition  gradually 
became  worse,  and,  on  the  thirty-eighth  day,  she 
died.  The  report  of  the  post-mortem  examination 
is  given  later. 

Here,  it  is  enough  to  say  that  thrombosis  of 
the  pelvic  veins  and  prindpally  of  the  ovarian 
veins  was  found,  and  that,  if  I  had  looked  for 
this  and  had  operated  a  second  time,  it  is 
quite  possible  her  life  might  have  been  saved. 
As  this  paper  deals  primarily  with  the  operat- 
ive treatment  of  pelvic  thrombosis,  and,  as 
there  was  no  pelvic  thrombosis  present  at  the 
time  of  operation,  I  exclude  the  case  from 
present  consideration,  and  confine  myself  to 
the  first  three  cases. 

The  first  point  that  strikes  one  is  that  I 
was  lucky  in  the  type  of  case  with  which 
I  had  to  deal.  If  one  studies  Professor 
Whitridge  Williams'  paper  to  which  I  have 
already  alluded,  the  point  that  is  most  strik- 
ingly brought  out  is  that,  as  one  would  expect, 
the  greater  the  number  of  thrombosed  vessels, 
the  worse  the  prognosis  after  operation. 
Thus,  thrombosis  of  the  lower  portion  of  the 
vena  cava  is  always  fatal.  Thrombosis  of 
the  internal  iliac  veins  at  both  sides  is  almost 
always  fatal.  Thrombosis  of  one  internal 
iliac  vein  gives  a  slightly  better  prospect  of 
success.  Thrombosis  of  both  uterine  veins 
is  less  positively  fatal  than  thrombosis  of  the 
internal  iliac  vein,  but  still  it  is  a  most  serious 
complication.  Thrombosis  of  one  uterine  vein 
is  less  serious  and  thrombosis  of  one  ovarian 
vein  is  the  least  serious  of  all.  Indeed,  in  the 
last  class  of  case,  Professor  Williams  places 
the  mortality  after  operation  at  only  ten  per 


cent.  We  must  therefore  accept  positively 
that  my  cases  were  the  most  suitable  one  could 
have  for  operation.  It  is,  however,  not  unim- 
portant to  note  that  in  these  three  cases,  and 
in  the  two  fatal  cases  which  occurred  before 
operation  was  imdertaken,  it  was  the  ovarian 
veins  alone  that  were  affected,  thereby  sug- 
gesting that  this  is  probably  the  most  fre- 
quent site  of  thrombosis  in  puerperal  pyaemia, 
and  also  suggesting  that  the  greater  part  of 
the  placental  site  normally  drains  through  the 
ovarian  and  not  the  uterine  veins.  Assuming 
that  my  cases  were  favorable  for  operation 
what  might  one  reasonably  expect  to  have 
been  their  termination  if  expectant  treatment 
had  been  adopted?  I  think  there  can  only  be 
the  one  answer  to  this  question.  In  the  first 
case,  a  few  days  would  have  seen  a  discharge 
of  pus  through  the  ovarian  vein  into  the  vena 
cava.  In  the  third  case,  we  have  practically 
the  first  case  repeated,  but  seen  at  a  later 
stage,  and  with  the  later  complications.  That 
is  to  say,  the  pus  in  the  ovarian  vein  had  al- 
most reached,  if  indeed  it  had  not  completely 
reached,  the  vena  cava,  septic  peritonitis 
was  on  the  point  of  starting,  and  localized 
abscesses  round  the  course  of  the  ovarian  vein 
had  already  occurred.  One  could  hardly  have 
had  a  more  imsatisfactory  case  for  operation 
and  one  certainly  could  not  have  looked  for 
any  favorable  termination  from  expectant 
treatment.  The  second  case  admits  of  a 
little  more  doubt,  but,  in  view  of  the  per- 
sistence of  the  symptoms  after  operation, 
presumably  as  a  result  of  continued  infection 
from  the  portion  of  the  ovarian  vein  that  was 
left  behind,  one  can  have  very  little  doubt  as 
to  what  its  termination  would  have  been  if 
left  alone. 

The  method  of  operating  which  I  adopted  is 
not  the  only  one.  There  are  at  least  two  other 
courses  possible.  One  is  to  gain  access  to  the 
vein  in  an  extra-peritoneal  instead  of  a  trans- 
peritoneal manner.  The  defects  of  this 
procedure  are,  however,  considerable  and  the 
results  are  worse  than  are  those  of  the  trans- 
peritoneal operation.  I  think  this  route  has 
been  abandoned,  as  has  also  operation  through 
the  vagina.  The  second  course  is  to  perform 
simple  ligature  of  the  veins  instead  of  removal. 
This  is  a  course  which  is  apparently  well 


JELLETT:   TREATMENT  OF  PELVIC  THROMBOSIS  OF  SEPTIC  ORIGIN       155 


worthy  of  consideration,  and  indeed,  in  view  of 
certain  cases  that  have  been  ahready  recorded, 
it  is  a  question  whether  it  is  not  sometimes 
the  better  method.  Perhaps  my  second  case 
was  one  of  these  and  that  here  ligation  would 
have  furnished  equally  good  results  to  extir- 
pation. I  cannot,  however,  think  that  in 
either  the  first  or  the  third  case  it  could  have 
succeeded.  It  might  and  possibly  would 
have  cut  oflE  the  infected  emboli  from  the 
general  circulation,  but  it  would  have  left 
the  patient  with  an  infection  of  an  extensive 
character  in  very  close  contact  with  the 
peritoneal  cavity.  The  after-history  would 
probably  be  one  of  pelvic  abscess,  if  not  of 
general  peritonitis.  The  latter  complication 
would  in  my  opinion  almost  certainly  have 
resulted  in  my  third  case.  I  should  therefore 
be  inclined  to  say  that,  if  the  thrombosis  is 
associated  with  pus  formation,  or  with  ex- 
tensive periphlebitic  inflammation,  extirpa- 
tion of  the  veins  should  be  carried  out. 
Whereas,  on  the  other  hand,  when  one  is 
dealing  with  thrombosis  alone  in  which 
suppuration  has  not  as  yet  begun,  ligature 
may  be  suflSdent.  It  is,  however,  rather  hard 
to  regard  a  course  which  entails  the  leaving 
behind  of  a  septic  focus,  as  a  surgical  pro- 
cedure. 

When  one  comes  to  deal  with  other  veins 
than  the  ovarian,  the  question  of  ligature  or 
extirpation  is  more  important.  In  the  case 
of  the  ovarian  vein  extirpation  is  almost  as 
easy  as  ligature,  but  in  the  case  of  the  uterine 
and  more  particularly  in  the  case  of  the  inter- 
nal iliac  veins,  ligature  is  necessarily  consider- 
ably more  simple.  One  of  the  most  recent 
papers  which  I  have  been  able  to  find  in  which 
ligature  of  veins  is  dealt  with,  is  that  by 
Warnickros  of  Bumm's  Clinic.^  He  considers 
that,  where  there  is  extensive  thrombosis, 
the  most  favorable  site  for  the  application  of 
the  ligature  is  on  the  common  iliac  vein  on  the 
affected  side.  If  the  thrombotic  process,  as 
in  some  of  his  cases,  extends  above  this  point, 
the  vena  cava,  he  says,  may  be  tied  without 
fear  of  subsequent  obstruction  gangrene  as  a 
collateral  circulation  is  undoubtedly  estab- 
lished in  such  cases. 

Without  going  into  these  cases  which  one 
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recognizes  as  still  open  to  question,  I  think 
that  from  the  considerations  I  have  brought 
before  you,  taken  in  conjunction  with  those 
collected  by  Professor  Williams,  one  must 
admit  that  there  is  a  most  important  place 
in  the  treatment  of  pyaemia  for  surgical 
methods.  Of  course,  as  a  new  line  of  treat- 
ment, it  will  be  subjected  to  very  careful 
criticism  and  examination,  but  I  beUeve  that 
in  certain  cases,  at  any  rate,  it  will  eventually 
be  imiversally  adopted.  On  the  other  hand, 
as  an  instance  of  an  opposite  opinion,  I  may 
quote  Professor  Hirst,  who  writes: — "I  have 
very  rarely  seen  a  condition  of  the  ovarian 
veins  that  called  for  their  ligation  or  removal. 
Thrombophlebitis  as  the  sole  cause  of  an 
operation  and  as  the  only  thing  to  be  removed 
is  not  yet  demonstrated  to  Uie  majority  of 
surgeons."  If  this  means  that  the  majority 
of  surgeons  have  not  yet  looked  for  and  so  have 
not  seen  such  cases.  Professor  Hirst's  remark 
is  of  course  true.  If  on  the  other  hand  it 
means  that  such  cases  do  not  occur,  I  think 
this  paper  proves  its  error. 

The  position  of  the  matter  at  the  present 
time  is  not  that  we  have  still  to  demonstrate 
the  advisability  of  operation  in  suitable  cases. 
I  think  we  may  definitely  accept  this.  The 
real  point  is,  how  can  we  recognize  the  suit- 
able case?  Two  factors  help  us  —  the  symp- 
toms of  the  patient  and  the  results  of  a 
bi-manual  examination.  The  occurrence  of 
rigors,  marked  intermissions  of  temperature, 
fluctuations  in  the  range  of  the  pulse,  are  in  all 
probability  always  met  with  in  cases  of 
thrombosis  of  septic  origin.  My  fourth  case, 
however,  demonstrates,  if  demonstration  is 
necessary,  that  similar  symptoms  may  occur 
when  thrombosis  can  not  be  found.  I  can 
also  bring  forward  a  case  in  which  there  was 
extensive  thrombosis  of  the  pelvic  veins 
terminating  in  the  death  of  the  patient  on  the 
forty-second  day  after  delivery,  and  in  which 
only  a  few  and  very  widely  separated  rigors 
occurred.  It  is  thus  evident  that  the  symp- 
toms of  the  patient  may  be  insufficient  or 
misleading. 

There  remains  the  bi-manual  examination 
of  the  pelvis,  and  the  experience  of  others 
appears  to  correspond  with  mine,  that,  with 
pelvic    thrombosis    present,    one    will    find 
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definite  and  very  fairly  characteristic  physical 
signs.  The  two  conditions  which  one  is  most 
likely  to  confuse  with  thrombosis  are,  I  fancy, 
pyosalpinx  and  cellulitis  in  the  broad  liga- 
ment —  that  is  to  say,  cellulitis  without 
thrombosis.  I  think  in  both  these  conditions 
one  would  expect,  not  so  much  recurrent 
rigors,  as  a  more  or  less  persistent  range  of 
high  temperature  associated  with  consider- 
able pain.  In  the  thrombotic  cases,  pain 
appears  to  be  almost  absent,  except  perhaps 
at  the  start  of  the  thrombosis,  when  it  is 
sometimes  present  along  the  course  of  the 
affected  vein.  Then,  in  cellulitis,  the  effusion 
in  the  broad  ligament  extends  out  to  the  pelvic 
brim  and  is  firmly  attached  to  the  pelvic  wall 
so  that  the  broad  ligament  is  very  fixed.  In 
the  thrombotic  cases  that  I  have  seen,  on 
the  other  hand,  even  when  there  was  a  con- 
siderable amount  of  cellular  infiltration  round 
the  thrombosed  vein,  the  broad  ligament  was 
not  fixed.  Moreover,  I  think  cellulitis  is 
usually  tender,  and  certainly  a  pyosalpinx 
in  its  acute  stage  is  highly  tender.  In  throm- 
bosis, on  the  other  hand,  tenderness  is  not 
well  marked,  and  when  present  is  usually 
slight.  I  should  then  be  inclined  to  say  that 
a  patient  with  rigors  and  an  intermittent 
temperature  and  pulse  rate,  in  whom  a  cord- 
like swelling  can  be  found  in  the  broad  liga- 
ment or  passing  across  the  walls  of  the  pelvic 
cavity,  is  positively  suffering  from  thrombosis 
of  the  pelvic  veins.  Further,  that  if  one 
finds,  instead  of  cordlike  swelUngs,  one  firm 
swelling,  not  markedly  tender,  not  firmly 
fixed  to  the  pelvic  walls,  not  fluctuating,  a 
diagnosis  of  thrombosis  with  considerable 
peri-venous  inflammation  may  safely  be 
made.  How  far  one  is  justified  in  performing 
an  exploratory  laparotomy  in  the  presence 
of  marked  pyemic  symptoms,  when  definite 
thrombosis  cannot  be  felt  by  bi-manual 
examination,  is  another  question.  The  case 
I  record  ended  fatally,  but  I  do  not  think 
that  anyone  who  looks  at  the  chart  will 
consider  that  the  operation  in  any  way  con- 
tributed to  the  patient's  death.  She  rallied 
well  from  it,  and,  but  for  the  later  occurrence 
of  thrombosis  in  the  pelvic  veins,  I  think  one 
might  have  expected  a  good  result.  This 
case,  however,  raises  the  question  of  hyster- 


ectomy in  pyaemia  and  this  is  another 
matter,  with  which  for  the  time  being  I  am 
not  concerned. 

REPORTS     BY     DR.     ROWLETTE,     PATHOLOGIST 

TO    THE    HOSPITAL,    ON    THE    SPECIMENS 

REMOVED    BY    OPERATORS 

Case  i.  C.  M.  The  specimen  removed  is  a  conical 
mass  of  connective  tissue,  five  inches  in  length, 
together  with  the  ovary.  The  latter  is  large  (2 
inches  in  diameter)  and  soft,  and  shows  a  corpus 
luteum.  The  tip  of  the  conical  mass  presents  a  vein, 
}i  inch  in  diameter,  filled  with  firm  thrombus.  One 
inch  from  the  end,  the  vein  wall  has  disappeared, 
and  the  surrounding  tissue  is  broken  down,  leaving 
an  oval  abscess  cavity,  filled  with  pus.  At  the  other 
end  of  the  cavity  the  vein  is  again  found,  and  is 
thrombosed.  Several  smaller  veins  are  found  em- 
bedded in  the  connective  tissue,  and  filled  with 
thrombi. 

Microscopic  examination.  The  connective  tissue  is 
densely  infiltrated  with  polymorphonuclear  leuco- 
cytes. The  tissue  along  the  vein  walls  is  more 
densely  infiltrated.  The  thrombi  are  also  densely 
infiltrated.  The  contents  of  the  abscess  cavity  show 
no  sign  of  thrombus. 

In  smears  of  the  pus  a  coccus  and  a  Gram-negative 
bacillus  were  found.  Cultures  proved  the  latter  to 
be  B.  coli. 

The  ovary  is  oedematous,  and  at  the  surface 
shows  some  infiltration  with  polymorphonuclear 
leucocytes. 

Case  2.  M.  D.  The  specimen  removed  consists 
of  the  ovary  and  part  of  the  broad  ligament.  The 
ovary  is  normal  in  appearance.  The  peritoneum  of 
the  broad  ligament  is  partially  covered  with  a  white 
purulent  exudate.  In  the  substance  of  the  ligament 
is  felt  a  firm  cord  four  inches  in  length,  as  thick  as  a 
lead  pencil.  Close  to  it  lies  a  swollen  vein  filled  with 
firm  thrombus. 

Microscopic  examination.  The  ovary  is  normal. 
The  cord  is  found  to  be  an  occluded  artery  with 
thick  walls.  These  walls  consist  chiefly  of  fibrous 
tissue,  the  outer  coat  being  infiltrated  with  poly- 
morphonuclear leucocytes.  Contained  in  the  tube 
is  an  organized  thrombus. 

The  vein  wall  is  similarly  infiltrated,  as  also  the 
contained  thrombus. 

The  connective  tissue  of  the  broad  ligament  shows 
a  minor  degree  of  infiltration,  and  is  congested. 

Bacteriological  examination  was  negative. 

Case  3.  K.  W.  The  first  specimen  consists  of 
ovary,  tube,  and  part  of  broad  ligament.  The  entire 
mass  is  bright  red  in  color,  and  covered  with  a 
purulent  exudate. 

The  ovary  is  large,  globular  (2  inches  diameter), 
soft,  and  oedematous. 

The  tube  is  thick  and  soft,  and  the  fimbria  are 
adherent. 

The  connective  tissue  of  the  broad  ligament  is  firm, 
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and  there  is  a  cylindrical  solid  mass  running  from 
the  ovary  to  the  uterus.  Embedded  in  this  mass  are 
several  veins,  which,  on  section,  exude  pus. 

Microscopic  examination.  The  ovary  is  (Edematous 
and  infiltrated  with  polymorphonuclear  leucocytes. 
The  ttdye  is,  as  regards  its  outer  coats,  similarly 
affected,  but  the  mucous  membrane  is  normal. 
The  connective  tissue  of  the  broad  ligament  is  also 
inflamed,  particularly  in  the  solid  tissue  surrounding 
the  veins.  The  walls  of  the  veins  are  densely  in- 
filtrated. 

The  pus  contained  a  large  variety  of  cocci  and 
bacilli,  including  streptocouus  and  various  sapro- 
phytes. 

The  second  specimen  consists  of  the  uterus.  It  is 
soft  and  oedematous,  and  shows  a  patch  of  inflamed 
and  necrotic  endometrium  on  the  posterior  wall. 

Microscopic  examination.  The  muscle  of  the  uter- 
ine wall  is  oedematous  and  infiltrated  with  poly- 
morphonuclear leucocytes. 

The  endometrium  is  also  inflamed,  and  is  necrosed 
in  the  patch  mentioned. 

Streptococci  and  various  saprophytes  were  ob- 
tained by  culture  therefrom. 

ADDENDUM 

Since  writing  the  foregoing,  another  case 
of  pyaemia  has  come  under  my  care,  the 
features  of  which  are  so  striking  as  to  warrant 
very  close  attention. 

Case  5.  M.  McC,  aged  27;  in  her  first  preg- 
nancy, was  confined  on  March  13,  19 13.    Two  days 


later  she  had  a  rigor,  and  the  rigors  recurred  prac- 
tically at  daily  intervals,  for  fourteen  days.  Their 
general  character  will  be  seen  from  the  chart  {vide 
Fig.  10).  On  several  occasions  I  made  a  careful 
pelvic  examination,  but  could  never  find  any  evidence 
of  thrombosis.  She  became  gradually  worse,  and,  on 
the  thirteenth  day,  as  she  was  rapidly  going  to  the 
bad,  I  decided  that  I  would  operate.  It  was  obvious 
that  there  was  no  thrombosis  of  pelvic  veins,  so 
that  no  question  of  excision  arose.  In  view  of  the 
other  case  of  a  similar  kind,  which  I  have  recorded 
in  the  foregoing  paper  {vide  Case  4),  I  was  not  in 
favor  of  a  hysterectomy,  and  so  I  decided  to  open 
the  abdominal  cavity  and  tie  the  ovarian  vein, 
doing  nothing  else.  My  object  in  this  was  to  cut  off 
the  supply  of  infected  emboli  that  were  coming  from 
the  placental  site.  Accordingly,  I  opened  the 
abdomen  on  the  fifteenth  day  after  the  confinement, 
and,  as  I  expected,  found  no  evidence  of  any  intra- 
pelvic  or  peritoneal  trouble.  I  therefore  ligatured 
both  sets  of  veins,  at  the  infundibulo-pelvic  liga- 
ment, and  divided  them.  The  veins  in  the  right 
broad  ligament  burst,  presumably  showing  that 
they  drained  the  placental  site,  and  I  had  to  retie 
them  in  a  couple  of  other  places,  otherwise  there  was 
nothing  special  to  record  of  the  operation.  The  after- 
history  of  the  patient  is  very  clear  from  the  chart. 
Two  evenings  after  the  operation  there  was  a 
temperature  of  100.5°  E.  and  on  the  third  evening  a 
temperature  of  101°  F.  It,  however,  fell  to  normal 
the  next  day,  and  the  remainder  of  her  convales- 
cence was  practically  afebrile.  I  may  also  say  that 
both  before  and  after  operation  the  patient  received 
regular  injections  of  vaccine. 
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ENLARGEMENTS  of  the  prostate 
gland  leading  to  urinary  obstructions 
are  due  in  the  great  majority  of  cases 
to  benign  h5T)ertrophy.  The  con- 
dition designated  as  benign  hypertrophy,  in 
its  application  to  prostatic  disease,  is  a  pro- 
tean one,  comprising  a  number  of  changes  in 
the  constituent  parts  of  the  prostate  leading 
to  enlargement  of  the  organ  which  we  must 
understand  to  appreciate  the  clinical  details. 
Simple  tumors  of  the  prostate  occur  with 
great  rarity,  and  its  enlargements  are  usually 
due  to  increase  in  the  epithelial  or  inter- 


stitial tissues,  or  both,  with  the  production  of 
fibro-adenomatous,  fibromyomatous,  and 
intermediate  types  of  growths.  When  the 
fibrous  and  myomatous  elements  increase  at 
the  expense  of  the  glandular  portion,  the 
result  is  the  small,  dense  prostate  in  which  the 
normal  alveoli  are  diminished  in  size  and 
number.  If,  on  the  other  hand,  the  hj^r- 
plasia  affects  chiefly  the  glandular  elements 
of  the  organ,  the  result  is  a  soft,  fibro-adenom- 
atous, easily  enucleable  type  of  tumor. 
More  or  less  chronic  inflanunation  is  fre- 
quently   associated    with    prostatic    hyper- 


1  Read  before  the  Morristown  Medical  Club,  Morristown,  N.  J.,  March  36,  XQ13. 
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trophy   and   markedly   influences   both   the 
symptoms  and  the  ease  of  enucleation. 

Benign  hypertrophies,  as  stated  above, 
may  show  every  degree  of  gradation  from  the 
large,  soft,  and  sometimes  cystic  tumor, 
which  practically  starts  from  its  bed  with  the 
relief  of  the  slight  tension  of  the  overlying 
vesical  mucosa,  to  the  absolutely  non- 
enucleable  fibrous  type,  small  in  size  and  of 
extreme  density.  These  various  changes  may 
also  be  found  in  different  areas  of  the  same 
tumor,  so  that  the  size  and  density  of  a 
prostatic  tumor  to  rectal  examination  does 
not  absolutely  settle  the  question  of  its  enu- 
cleability,  for  a  small  tumor  may  be  the  min- 
iature of  the  larger  type  and  shell  from  its 
capsule  quite  as  readily.  Furthermore  these 
small  tumors  may  be  so  situated  as  to  seri- 
ously obstruct  the  vesical  outlet.  These 
pathologic  changes  begin  in  different  portions 
of  the  gland,  but  the  effects  of  every  enlarge- 
ment result  from  encroachment  of  the  tumor 
on  adjacent  structures.  The  primary  change 
in  the  majority  of  cases,  regardless  of  the 
point  of  origin  of  the  growth,  is  an  increase 
in  the  vertical  diameter  of  the  gland,  with 
elevation  of  the  vesical  neck  and  alteration 
in  the  size,  direction,  and  axis  of  the  prostatic 
urethra.  It  follows  that  a  prostate  enlarged 
in  its  transverse  diameters,  a  change  readily 
determined  by  examination  of  its  rectal  siur- 
face,  usually  shows  intra-urethral  and  intra- 
vesical enlargement  as  well;  although  the 
converse  is  by  no  means  true,  for  a  prostate 
normal  in  size  per  rectum  may  contain  a 
small  tiunor  at  the  vesical  neck  completely 
obstructing  urination.  The  small  fibrous 
prostate  offers  obstruction  to  urination  as  a 
rule  by  the  actual  diminution  in  the  caliber 
of  the  prostatic  urethra  through  direct  pres- 
sure, rather  than  in  a  relative  obstruction 
from  alteration  in  the  position  of  the  vesical 
orifice  or  in  the  axis  of  the  deep  urethra, 
factors  which  are  operative  in  adenomatous 
types  of  enlargement.  The  enucleability  of 
hypertrophied  prostates  is  largely  dependent 
upon  the  pathologic  change  present  in  any 
given  case,  and  the  preoperative  determina- 
tion of  this  point  is  usually  possible  and  should 
influence  us  in  our  choice  of  operation.  The 
encapsulated  and  therefore  enudeable  ade- 


nomatous masses,  markedly  enlarged  in  the 
vertical  axis  and  for  this  reason  more  ac- 
cessible from  above,  are  removed  with  sur- 
prising ease  by  the  suprapubic  route.  On 
the  other  hand,  the  dense  fibrous  type,  which 
comprises  about  15  per  cent  of  benign  h)T)er- 
trophies,  lacks  not  only  this  comparative 
accessibility,  but  of  greater  importance  lacks 
also  an  encapsulation  that  permits  of  its 
being  shelled  out.  As  we  have  stated,  there 
are  intermediate  cases  in  which  it  is  impossible 
to  determine  the  best  method  of  procedure, 
but  as  a  general  rule  we  are  more  often  grati- 
fied to  fimd  a  doubtful  case  easy  of  suprapubic 
enucleation  than  chagrined  in  mistaking  the 
fibrous  type  for  an  enucleable  one  in  the  em- 
ployment of  the  upper  route. 

Of  all  the  means  employed  for  the  deter- 
mination of  the  most  appropriate  operative 
procedure  in  enlargements  of  the  prostate, 
the  cystoscope  is  the  most  valuable  one  at 
our  disposal.  By  its  use  we  learn  not  only 
those  most  important  considerations,  the  re- 
lation of  the  enlarged  gland  to  the  internal 
vesical  orifice  and  the  degree  of  intravesical 
projection,  but  also  the  condition  of  the  blad- 
der mucosa,  the  presence  or  absence  of  diverti- 
culation,  the  location  of  calculi,  which  com- 
plicate about  14  per  cent  of  cases  of  prostatic 
enlargement  and  determine  their  size  and 
shape,  and  whether  free  or  encysted,  all  of 
which  factors  influence  to  a  degree  the  choice 
of  operative  procedure.  Cystoscopic  exam- 
ination also  furnishes  detailed  information  of 
median  prostatic  projections,  so  frequently 
the  cause  of  marked  obstructive  symptoms. 
It  is  of  little  practical  importance  whether 
these  so-called  median  lobes  arise  from  iso- 
lated lobules  beneath  the  floor  of  the  proximal 
urethra  or  from  one  or  the  other  lateral  lobes, 
but  it  is  of  the  greatest  possible  importance 
for  us  to  know,  first,  if  such  a  condition  is 
present,  and  secondly,  if  it  is  the  cause  of  the 
patient's  symptoms,  and,  as  a  corollary,  the 
indicated  procedure  for  its  removal. 

All  of  tliese  questions  can  be  answered  in 
the  interpretation  of  the  cystoscopic  picture 
when  based  upon  wide  experience  with  the 
use  of  this  instrument  in  cases  of  prostatic 
enlargement.  There  are  a  number  of  in- 
stances in  which  the  cystoscopic  examination 
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is  unsatisfactory  or  impossible,  either  on  ac- 
count of  excessive  haemorrhage,  inflammation 
and  the  associated  irritability  of  the  deep 
urethra  and  vesical  neck,  a  complicating 
epididymo-orchitis,  or  in  the  presence  of  such 
marked  distortion  of  the  prostatic  urethra 
that  it  becomes  impracticable  to  tramnatize 
the  patient  with  forcible  introduction  of  a 
straight  and  rigid  instrument.  Nor  do  I 
advocate  the  use  of  general  anaesthesia  to 
permit  of  a  C3rstoscopic  examination  when 
severe  pain  and  irritability  of  the  bladder 
under  local  anaesthesia  make  the  procedmre 
impossible.  As  a  rule,  however,  we  gain  more 
information  of  the  prostatic  obstruction  and 
the  legacies  it  has  left  on  the  bladder  with  a 
cystoscopic  examination,  and  with  no  greater 
danger  than  is  derived  from  the  combined 
use  of  all  other  methods  of  examination. 
These  latter,  including  rectal  palpation, 
X-ray  examination  of  the  entire  urinary 
tract,  measurement  of  the  urethral  length, 
and  estimation  of  the  amount  of  residual 
urine,  and  of  the  capacity  of  the  bladder  must 
not  he  neglected. 

An  additional  cause  of  urinary  obstruction 
is  f oimd  in  a  rigid  condition  of  the  perimeatal 
tissues  of  the  internal  vesical  orifice.  The 
consequent  loss  of  elasticity  and  expansi- 
bility of  the  internal  vesical  sphincter  ob- 
structs the  luinary  outflow  and  gives  symp- 
toms indistinguishable  from  those  due  to 
early  hypertrophy  of  the  prostate.  This  con- 
dition, frequently  an  accompaniment  of  the 
fibrous  prostate,  is,  I  believe,  most  often  the 
aftermath  of  an  antecedent  urethritis  and 
prostatitis.  Cystoscopic  examination  in  these 
cases  reveals  little  except  the  absence  of 
true  prostatic  enlargement.  The  patients 
are  improved  after  the  forcible  stretching  of 
the  tissues  incident  to  the  introduction  of  the 
instnunent,  and  this  gives  us  the  key-note 
to  treatment  —  dilatation  of  the  deep  urethra 
and  internal  vesical  sphincter,  under  which 
the  sUght  nocturnal  frequency  of  urination 
and  small  amounts  of  residual  urine  dis- 
appear, and  the  patients,  in  the  absence  of  a 
complicating  infection,  quickly  retxirn  to 
normal  bladder  health. 

Benign  hypertrophies  of  the  prostate  are 
indistinguishable  from  carcinoma  in  its  early 


stages.  This  applies  not  only  to  the  clinical 
picture,  but  also  to  the  differential  micro- 
scopic diagnosis.  An  area  of  hyperplasia  of 
the  acini  with  its  multiple  layers  of  columnar 
and  cuboidal  cells,  closely  simulates  carcinoma 
and  the  differential  microscopic  diagnosis 
between  atypical  adenomata  and  cancer  is 
as  difficult  a  one  to  make  as  in  the  analogous 
conditions  affecting  the  mammary  gland. 
Cancer  of  the  prostate,  like  mammary  cancer, 
may  arise  either  in  the  unchanged  gland  or 
upon  the  basis  of  a  pre-existent  adenoma. 
In  the  former  instance  the  condition  presents 
no  characteristic  clinical  symptom  in  the 
operable  stage.  The  chief  characteristics 
of  the  carcinomatous  prostate  are  nodularity, 
increased  density  and  immobility;  these 
usuaUy  occur  with  little  or  no  general  in- 
crease in  the  dimensions  of  the  organ,  but 
regardless  of  size,  there  is  a  peculiar  stony 
hardness  to  a  carcinomatous  nodule  that  is 
practically  diagnostic,  and  assuredly  so  in 
the  presence  of  fixidity  of  the  gland.  A 
nodular  tumor  of  extreme  and  often  irregular 
density  firmly  fixed  to  adjacent  structures, 
especially  to  the  rectal  wall,  and  with  con- 
tinuous referred  pains  spreading  upwards 
between  the  seminal  vesicles,  imdoubtedly 
bespeaks  carcinoma,  but  also  assures  us  of 
the  hopelessness  of  operative  cure.  When 
we  speak  of  the  absence  of  distinguishing 
signs  in  early  cancer  we  have  in  mind  the 
rich  lymphatic  supply  which  carries  the  malig- 
nancy beyond  the  limits  of  radical  excision, 
long  before  a  nodule  is  appreciable  to  rectal 
palpation.  In  a  prostatic  cancer  arising  from 
a  pre-existent  adenoma  the  signs  suggestive  of 
malignancy  are  often  wanting,  and  we  may 
remove  a  large,  soft  and  easily  enucleated 
tiunor  secure  in  our  clinical  judgment  of  its 
benignancy  only  to  find  malignant  changes 
in  the  routine  study  of  microscopic  sections. 
Carcinoma  is  foimd  in  approximately  lo  per 
cent  of  prostatic  enlargements,  so  tiiat  this 
factor  must  play  a  large  part  in  forming  our 
opinion  on  the  proper  treatment  of  the  in- 
dividual with  a  hypertrophy  of  this  gland. 
From  30  to  35  per  cent  of  men  beyond  the 
age  of  sixty  years  have  some  degree  of  pros- 
tatic hypertrophy  while  in  only  16  per  cent 
of  these  individuals  does  the  enlarged  gland 
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give  rise  to  clinical  symptoms.  It  must  be 
determined,  therefore,  in  the  first  place, 
whether  the  urinary  symptoms  are  caused  by 
increase  in  the  size  of  tie  prostate,  and  second- 
ly, if  the  heart  and  kidneys  of  the  patient  will 
stand  the  strain  of  a  prostatectomy.  With 
these  two  important  questions  answered 
affirmatively  to  one's  satisfaction,  then,  in 
view  of  the  frequency  of  unrecognizable  malig- 
nant involvement,  I  would  retreat  from  my 
previous  stand  for  judicious  palliation  and 
advocate  earlier  radical  treatment.  Every 
benign  prostatic  hypertrophy,  especially  if 
it  is  the  cause  of  clinical  symptoms,  harbors 
the  potentiality  of  cancer,  and  our  advice 
should  be,  in  the  absence  of  positive  contra- 
indications, exactly  the  same  as  that  given  in 
cases  of  tumors  of  the  breast-excision.  I 
do  not  mean  to  say  that  every  enlarged  pros- 
tate should  be  inmiediately  removed,  but 
when  a  progression  of  the  clinical  symptoms 
demands  our  choosing  between  palliation 
and  operation,  I  firmly  believe  that  our  advice 
should  be  for  an  operation  of  the  radical  type. 
Disregarding  the  inevitable  cystitis  and  its 
train  of  complications  during  catheter  life 
and  for  the  single  reason  of  an  imminent 
danger  of  malignancy,  we  must  not  rest  con- 
tent with  any  palliative  measures. 

In  advanced  cases  of  carcinoma  of  the 
prostate  with  extensive  bladder  involvement, 
suprapubic  cystostomy  has  given  greater 
comfort  than  perineal  drainage,  but  with 
either  method  the  relief  of  suffering  is  slight. 
The  method  of  choice  for  excision  of  prostatic 
cancer  in  the  event  of  its  early  recognition 
is  by  the  perineal  route,  and  with  the  same 
reasons  for  its  employment  as  apply  to  the 
nonenucleable  form  of  benign  hypertrophies. 
The  object  of  such  an  operation  remains  as 
yet  merely  the  relief  of  obstructive  effects,  for 
the  radical  procedures  as  advised  by  Young 
await  more  conclusive  evidence  of  satisfactory 
results  than  would  justify  their  employment 
at  this  time.  As  stated  above,  it  is  our  opin- 
ion that  when  it  becomes  a  matter  of  choice 
between  palliation  and  operation  we  should 
decide  in  favor  of  prostatectomy.  The  sur- 
geon is,  however,  infrequently  called  upon  to 
decide  this  question,  for  pros ta tics  as  a  rule 
are  sent  for  surgical  consultation  on  account 


of  complications  arising  in  the  course  of 
catheter  life.  In  these  cases  the  necessity  of 
oj)erative  relief  is  generally  self-apparent, 
but  in  no  other  siurgical  condition  must  we 
exercise  greater  surgical  care  in  selecting  the 
proper  time  for  intervention  and  the  best 
method  of  procedure. 

There  are  no  immediate  indications  for 
prostatectomy.  In  a  limited  number  of 
cases  where  attempts  at  catheterization  fail, 
or  where,  with  complete  obstruction,  instru- 
mentation produces  excessive  pain  or  haemor- 
rhage, and  in  a  very  few  instances  of  bladder 
infection  so  severe  that  catheter  drainage 
would  be  obviously  inadequate,  we  must 
institute  drainage,  preferably  by  suprapubic 
cystostomy.  To  recapitulate  —  in  all  cases 
of  acute  or  chronic  retention,  imi)ossible  to 
catheterize,  in  the  presence  of  severe  cystitis, 
and  in  all  cases  in  which  for  any  reason  it  is 
impossible  to  form  a  fair  estimate  of  renal 
function,  we  must  limit  ourselves  to  the  drain- 
age operation,  reserving  prostatectomy  for 
future  consideration.  Tapping  of  the  bladder 
is  a  rarely  useful  method  of  temporizing.  The 
mortality  of  prostatectomy  performed  on 
individuals  in  good  health  and  with  soimd 
hearts  and  kidneys  is  practically  nil,  regard- 
less of  age.  The  majority  of  prostatics,  how- 
ever, possess  neither  good  general  health  nor 
normal  cardio-renal  systems,  and  it  may  be 
stated  as  an  axiom'  that  the  success  of  all 
prostatic  surgery  is  in  direct  ratio  to  the  rec- 
ognition by  the  individual  operator  of  the 
maximum  capacity  of  these  organs.  The 
cases  when  first  seen  by  the  surgeon  show  a 
condition  of  functional  activity  of  the  vital 
organs  approaching  nearer  to  the  minimal 
than  to  the  maximal  point  of  efficiency.  The 
patient  has  been,  perhaps  for  many  weeks, 
harassed  with  the  pain  of  frequent  catheter- 
ization, or  with  frequent  urination  in  the 
presence  of  an  overdistended  bladder  and  his 
vitality  practically  exhausted  with  the  inter- 
rupted rest  of  nocturnal  frequency.  Toxins 
reabsorbed  from  the  inflamed  bladder,  and 
often  from  a  torpid  bowel,  have  added  an 
eliminative  task  to  the  kidneys  already  over- 
burdened with  metabolic  waste  products. 
Every  hygienic  detail  of  a  prostatic's  life  is 
self-arranged  to  minimize  his  vesical  comfort 
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and  these  efforts  react  injuriously  on  the 
kidneys.  An  estimation  of  the  capacity  of 
these  organs  to  bear  the  weight  of  anaesthesia 
and  operation  at  this  time  must  be  obviously 
misleading.  Place  these  patients  in  bed  with 
constant  catheter  drainage,  encourage  the 
ingestion  of  large  amounts  of  water,  clear  the 
intestinal  tract  with  mild  purgatives,  and  after 
a  night  or  two  of  rest  and  comfort  the  picture 
of  impending  uremia  will  have  disappeared 
and  the  quantity  and  quality  of  the  urine  re- 
veal a  surprisingly  good  degree  of  reserve 
kidney  function.  It  follows  that  the  pre- 
operative treatment  is  of  greater  importance 
than  is  the  operation  itself,  granting  adequate 
skill  on  the  part  of  the  operator.  Of  the 
various  methods  employed  to  estimate  the 
working  capacity  of  the  kidneys,  I  attach 
most  importance  to  quantitive  and  qualitative 
study  of  the  urine.  We  need  have  little  ap- 
prehension of  uraemia  after  prostatectomy  in 
an  individual  whose  kidneys  secrete  a  normal 
amount  of  normal  urine  for  forty-eight  hours 
preceding  the  operation.  The  subjects  for 
this  operation  usually  have  some  impairment 
of  their  kidneys  independent  of  any  obstruc- 
tive cause  in  the  lower  urinary  tract,  and  it  is 
my  invariable  custom,  in  the  absence  of  the 
complications  spoken  of  above,  to  insert  an 
indwelling  catheter  and  carefully  study  the 
urine  from  day  to  day  until  it  reaches  a  level 
of  maximum  in  quantity  and  quality. 

After  trial  of  the  various  kidney  functional 
tests  that  would  bring  the  estimation  of  the 
elimination  of  the  urinary  soUds  to  the  point 
of  mathematical  exactitude,  I  am  of  the 
opinion  that  they  have  no  practical  advantage 
over  the  study  of  the  chemical  and  physical 
characteristics  of  the  urine.  Of  all  measures 
directed  to  a  diminution  of  the  mortality  of 
prostatectomy,  that  which  has  proven  most 
valuable  in  our  hands  is  the  indwelling  ca- 
theter by  its  aid  in  the  restitution  of  kidney 
function.  When  the  patient's  condition  has 
been  improved  to  a  degree  warranting  op- 
eration, the  next  question  that  confronts  us 
is  the  selection  of  the  method  best  suited  for 
the  particular  case  at  hand. 

This  has  been  simplified  to  an  extent  by 
the  general  adoption  of  radical  prostatectomy, 
with  discard  of  the  Bottini  operation  and  its 


various  modifications,  together  with  those 
misdirected  operations  performed  on  the 
related  sexual  organs.  The  question  there- 
fore resolves  itself  into  a  choice  between  the 
suprapubic  and  perineal  routes  of  prosta- 
tectomy. Our  advocacy  of  the  suprapubic 
route  is  tempered  with  the  principles  already 
laid  down,  that  successful  prostatic  surgery 
depends  upon  one's  ability  to  recognize  the 
types  best  suited  for,  and  the  skill  to  perform, 
either  oj)eration.  To  recapitulate:  where 
the  prostate  is  without  doubt  malignant, 
tubercular,  or  the  seat  of  incurable  gonorrhcsa 
(a  rare  indication),  and  in  cases  of  benign 
scirrhus  enlargement,  in  all  of  which  condi- 
tions the  gland  is  nonenucleable  on  account 
of  nonencapsulation  —  difficult  or  impossible 
of  access  from  above,  with  the  normal  capsule 
and  sheath  inseparably  adherent  and  boxmd 
down  to  the  surrounding  levator-ani  mus- 
cles and  j)elvic  fascia,  accompanied,  as  these 
conditions  often  are,  by  a  bladder  of  small 
capacity  and  rigid  walls,  —  in  these  cases,  let 
me  repeat,  successful  prostatectomy  can  only 
be  performed  by  the  perineal  route.  We 
follow  the  technique  of  conservative  pros- 
tatectomy devised  by  Yoimg,  not  with  the 
idea  of  saving  the  ejaculatory  ducts,  but 
because,  by  the  fine  exposure  afforded  by  this 
method,  it  is  possible  to  remove  the  greater 
portion  of  the  diseased  gland  under  guidance 
of  the  eye  and  therefore  with  less  danger  to 
contiguous  structures.  With  the  exceptions 
cited  above,  the  suprapubic  route  is  prefer- 
able because : 

1.  The  approach  to  the  prostate  is  simple 
and  practically  bloodless. 

2.  The  enucleation  of  adenomatous  growths 
is  accomplished  with  ease. 

3.  The  working  field  is  large  and  under 
perfect  control. 

4.  The  prostate  is  accessible  and  can  be 
made  more  so  by  digital  pressure  on  its  rectal 
surface  and  without  the  danger  of  injury  to 
the  bladder  Uable  with  the  use  of  the  tractors 
necessary  in  the  perineal  operation. 

5.  The  muscular  control  of  the  bladder 
neck  is  not  disturbed  since  the  internal  vesi- 
cal sphincter  lies  outside  the  line  of  cleavage, 
and  incontinence  is  therefore  less  frequent 
following  this  technique. 
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6.  Permanent  fistulae  are  less  frequent  after 
the  suprapubic  operation. 

7-  Sepsis  occurs  less  than  half  as  often  as 
with  the  perineal  operation. 

8.  Drainage  is  more  nearly  perfect. 

9.  Stones  can  be  more  easily  removed. 

10.  Uraenua  is  a  less  frequent  sequel. 

11.  The  mortality  is,  in  properly  selected 
cases,  no  greater  and  the  percentage  of  per- 
manent cures  much  larger. 

12.  Immediate  post-operative  complica- 
tions, especially  haemorrhage,  are  less  often 
noted. 

13.  Sexual  potency  is  maintained  as  fre- 
quently after  the  suprapubic  operation  as 
sStev  the  perineal,  and  the  question  of  steril- 
ity is  rarely  of  any  consequence. 

From  this  array  of  facts,  it  would  seem  that 
the  perineal  operation  had  no  foundation  as 
a  routine  procedure  for  the  relief  of  benign 
prostatic  hypertrophy.  This  is  exactiy  my 
view  of  the  matter. 

In  the  absenqe  of  decided  contra-indica- 
tions,  ether  retains  its  place  as  the  anaesthetic 
of  choice.  The  subjects  for  prostatectomy 
usually  have  lesions  of  the  cardiac,  arterial, 
renal  or  pulmonary  systems,  so  that  the  sub- 
stitution of  a  drug  ordinarily  more  dangerous 
than  ether  becomes  a  matter  of  considerable 
concern.  Probably  the  safest,  and,  when 
properly  administered,  most  satisfactory,  sub- 
stitute for  ether  is  nitrous  oxide-oxygen  an- 
aesthesia. In  the  presence  of  cardiac  and 
arterial  disease  I  believe  ether  to  be  a  safer 
anaesthetic  than  nitrous  oxide  gas.  Our 
choice  of  anaesthesia  in  the  presence  of  pul- 
monary and  renal  lesions  lies  between  chlo- 
roform, intraspinal  stovain  and  nitrous  oxide- 
oxygen.  The  field  of  usefulness  of  chloroform 
has  been  decidedly  narrowed  by  the  perfection 
of  the  nitrous  oxide  and  intraspinal  methods. 
Stovain  gives  satisfactory  analgesia  of  the 
pelvis  and  lower  abdomen  in  small  dosage, 
and  with  less  danger  than  attends  its  use  in 
upper  abdominal  and  thoracic  work.  In 
cases  complicated  by  renal  and  pulmonary 
lesions  it  is  the  safest  method  to  employ. 
This  drug  must  not  be  used  when  there  is  any 
evidence  of  central  disease  of  the  respiratory 
system,  nor  in  grave  cardiac  lesions.  Its 
solution  must  be  of  lower  specific  gravity 


than  that  of  the  spinal  fluid  lest  it  rise  to  the 
vital  centers  when  the  patient  is  placed  in  the 
Trendelenburg  or  lithotomy  postures. 
Furthermore,  with  the  use  of  stovain,  the 
cerebral  centers  are  spared  the  depressing 
effects  of  peripheral  traumatic  impression 
and  therefore  less  shock  follows  in  patients 
of  unstable  mental  constitution  than  in  the 
use  of  any  other  anaesthetic.  This  multi- 
plicity of  methods  of  anaesthesia  meets  the 
demands  of  a  variety  of  clinical  conditions 
rather  than  denotes  a  general  dissatisfaction 
with  all  methods,  and  we  are  fortunate  in 
having  a  number  from  which  the  one  best 
suited  to  any  particular  case  can  be  chosen. 
The  primary  incision  is  made  with  the  patient 
in  the  Trendelenburg  position.  This  position 
with  water  distention  of  the  bladder  makes 
the  organ  accessible  and  removes  the  danger 
of  opening  into  the  peritoneal  cavity. 

The  incision  in  the  bladder  wall  should  be 
placed  high  enough  so  that  with  the  bladder 
empty  it  will  approach  as  nearly  as  possible 
a  right  angle  with  the  sagittal  plane  of  the 
body.  This  affords  better  drainage  and 
minimizes  the  danger  of  permanent  fistula  — 
a  likely  one  with  an  oblique  tract  when  the 
opening  is  made  near  the  bladder  neck.  The 
incision  through  the  vesical  mucosa  over- 
lying the  tumor  is  made  near  the  internal 
vesical  orifice  and  continued  in  a  circular 
fashion  around  this  opening.  In  this  manner 
the  mucosa  is  not  torn  radially  during  the  enu- 
cleation process.  The  prostatic  urethra  is 
inseparable  in  the  great  majority  of  cases 
from  the  prostatic  tumor  and  this  circular 
incision  removes  the  necessity  of  tearing  it 
away  at  the  upper  portion  of  its  vesical  junc- 
tion and  I  believe  adds  to  the  ease  of  enu- 
cleation. This  method  likewise  eliminates 
the  danger  of  urethral  obstruction  by  a  tab 
of  mucous  membrane  projecting  into  the 
canal  from  the  ragged  edge  of  a  bladder  mu- 
cosa that  has  been  torn  from  the  prostatic 
urethra.  Complete  obstruction  from  this 
cause  necessitated  reoperation  in  one  of  my 
early  cases.  This  experience  led  me  to  em- 
ploy the  circular  incision,  and  since  the  adoj>- 
tion  of  this  method,  I  have  not  met  with  a 
post-operative  obstruction  of  this  character. 
Prostatic   tumors   are   usually   adherent   to 
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the  triangular  ligament,  and  along  the  ante- 
rior borders,  by  virtue  of  the  pubo-prostatic 
ligaments,  to  the  pubes,  for  it  will  be  remem- 
bered that  the  normal  stroma  and  sheath  fuse 
at  these  points.  These  adhesions  as  a  rule 
offer  little  difficulty  to  enucleation  but  in  the 
event  of  marked  density  they  can  be  easily 
separated  with  blimt-pointed  scissors.  Coun- 
ter pressxire  on  the  rectal  surface  of  the  pros- 
tate assists  in  its  enucleation  by  fixing  the 
organ,  and  in  its  service  as  a  guide  to  the 
enucleating  finger. 

As  regards  haemorrhage,  this  is  usually 
insignificant  in  amount  and  easily  controlled 
with  hot  irrigations,  but  in  the  event  of  exces- 
sive bleeding,  the  prostatic  cavity  must  be 
packed  with  gauze.  Before  introducing  the 
gauze  into  the  prostatic  bed  carry  a  con- 
tinuous catgut  suture  through  the  upper  mar- 
gin of  the  lateral  walls  of  the  cavity,  the  free 
ends  of  the  suture  to  be  tied  tightly  after  the 
gauze  has  been  introduced.  The  free  ends  of 
the  gauze  project  through  the  incision  in  the 
abdominal  wall. 

The  drainage  tube  should  be  of  large  caliber, 
at  least  one  half  inch  in  diameter,  and  so 
placed  that  the  siphonage  of  the  bas-fond  is 
proven  perfect  before  the  patient  leaves  the 
table,  and  held  in  this  position  by  a  single 
suture  to  the  margins  of  the  skin  incision. 
This  tube  must  have  lateral  and  terminal 
openings  to  lessen  the  danger  of  its  obstruc- 
tion by  a  fold  of  mucous  membrane.  Cath- 
eters per  urethram  do  not  aid  materially  in 
the  drainage  and  are  liable  to  cause  haemor- 
rhage in  their  removal.  I  rarely  use  them. 
In  exposing  the  bladder  a  point  of  much  prac- 
tical importance  is  indsion  of  the  prevesical 
fat  rather  than  tearing  through  this  structure. 
The  severed  radicles  of  the  pubo-prostatic 
venous  plexus  can  be  ligated  immediately  and 
very  little  oozing  follows,  as  compared  with 
that  seen  when  the  fatty  tissue  is  torn.  In- 
cision permits  of  perfect  drainage  of  a  single 
space  with  a  piece  of  selvedge  gauze  or  rubber 
dam,  an  obvious  impossibility  when  multiple 
cavities  are  present  after  tearing  through  this 
structure.  It  follows  that  sepsis  from  pre- 
vesical infection  rarely  complicates  the  op- 
eration when  this  technique  is  employed.  As 
a  final  step  in  the  operation,  the  bladder  wall 


is  anchored  to  the  rectus  muscle  with  a  suture 
of  catgut  and  the  indsion,  if  rather  large,  is 
dosed  in  its  lower  end  and  the  drainage  tube 
and  gauze  from  the  bladder  and  prevesical 
space  brought  out  through  the  upper  angle. 
In  the  absence  of  shock  which  sometimes 
demands  active  treatment,  the  important 
post-operative  possibilities  are,  in  their  order 
of  frequency,  uraemia,  pneumonia,  haemor- 
rhage and  sepsis.  Immediately  on  the  pa- 
tient's return  to  his  bed,  a  subcutaneous 
injection  of  500  to  1000  cc.  of  normal  saline 
solution  is  given  and  the  routine  post-oper- 
ative procedures  instituted.  Venous  oozing 
invariably  occurs  but  rarely  in  suffident  quan- 
tity to  give  concern. 

In  the  event  of  excessive  bleeding  after  oper- 
ation, simple  measures  such  as  irrigation  with 
hot  water  through  the  drainage  tube  may  be 
tried,  but  it  is  best  not  to  temporize  as  these 
patients  bear  the  loss  of  blood  very  poorly. 
If  the  haemorrhage  is  not  checked  by  these 
simple  measures,  the  patient  must  be  anaes- 
thetized, the  wound  opened  and  gauze  pack- 
ed into  the  prostatic  bed  until  the  bleed- 
ing is  imder  control.  This  radical  step  is 
rarely  necessary  in  cases  properly  selected 
for  the  suprapubic  operation.  Sepsis  is  a 
rare  sequel  of  suprapubic  enudeation  and 
it  is  well  to  remember  that  an  irregular  tem- 
perature is  often  seen  in  those  cases  in  which 
gauze  packing  has  been  used.  This  gives 
an  entirely  different  picture  than  a  progressive 
septic  condition  and  the  temperature  immedi- 
ately subsides  when  the  gauze  is  removed. 
Sepsis  from  pelvic  cellulitis  is  usually  a  fatal 
complication  but  its  relief  is  to  be  attempted 
by  appropriate  drainage.  As  a  routine  meas- 
ure, the  bladder  is  washed  out  daily  with 
permanganate  of  potash  or  other  weak  anti- 
septic solution.  The  patient  is  given  urot- 
ropine  and  encouraged  to  drink  large  quan- 
tities of  water.  Uraemia  and  suppression  of 
urine  occur  at  times  in  spite  of  careful  selec- 
tion of  cases  and  judidous  treatment  both 
before  and  after  operation.  Hiccoughing  and 
nausea  are  the  danger  signals.  Their  occur- 
rence demands  frequent  gastric  lavage  fol- 
lowed by  the  introduction  of  large  doses  of 
magnesia  sulphate  solution  until  the  bowels 
are  freely  open.     Absolutely  nothing  is  to 
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be  given  by  mouth.  Hyperdermoclysis, 
1000  cc.  of  normal  salt  solution,  is  given 
every  six  or  eight  hours.  Continuous  proc- 
toclysis is  instituted  and  caffeine  and  spar- 
teine hypodermically,  with  nitroglycerine 
or  not,  depending  upon  the  tension  of  the 
pulse.  The  condition  is  sometimes  fatal 
but  energetic  treatment  along  these  lines 
will  sometimes  save  an  apparently  hopeless 
case. 

Gauze  is  removed  in  from  three  to  five  days 
and  the  drainage  tube  comes  away  within  a 
week.  A  smaller  tube  may  be  substituted 
or  one  of  the  various  cups  used  to  keep  the 
patient's  body  dry  while  the  fistula  is  in  the 
process  of  healing.  If  gauze  has  been  placed 
in  the  prostatic  bed  to  control  haemorrhage, 
after  its  removal  the  bladder  should  be 
washed  out  through  the  urethra  by  simply  en- 
gaging the  nozzle  of  an  irrigation  tube  in  the 
meatus.  If  the  latter  cannot  be  done,  which 
is  seldom  the  case,  a  soft  rubber  or  English 
catheter  is  introduced  through  the  urethra 
and  the  washing  done  through  this.  The 
patient  is  gotten  out  of  bed  as  soon  as  pos- 
sible. This  can  be  safely  advised  when  the 
gauze  is  out  and  the  danger  of  secondary 
bleeding  therefore  remote.  Small  quantities 
of  urine  are  often  passed  within  the  first  ten 
days  and  this  function  completely  restored 


with  closure  of  the  sinus  in  a  period  of  from 
four  to  six  weeks.  Instruments  should  not 
be  passed  per  urethram  imless  the  restoration 
of  the  urinary  function  is  retarded  with  signs 
suggestive  of  an  obstructive  cause  to  explain 
it.  Before  discharging  the  patient  a  sound 
should  be  passed  to  the  bladder,  but  in  the 
absence  of  any  difficulty  in  its  introduction, 
this  need  not  be  repreated,  at  least  for  several 
months.  It  is  evident  that  the  treatment 
varies  in  different  cases,  but  with  the  proper 
selection  of  cases  for  prostatectomy  and  with 
the  selection  of  the  proper  operation  for  the 
individual  case,  attention  to  the  simple  details 
as  outlined  above  will  suffice  to  help  the 
patients  to  a  speedy  and  complete  recovery. 
The  mortality  of  prostatic  surgery  is  depen- 
dent upon  the  choice  of  anaesthesia  and  its 
skilled  administration,  proper  selection  of 
cases,  which  presupposes  careful  pre-operative 
study,  and  upon  the  exercise  of  care  in  the 
after-treatment.  Unfortunate  sequels  are 
eliminated  in  our  determination  of  the  proper 
method  of  operation  and  its  skillful  perform- 
ance, so  that  success,  however  frequent, 
cannot  lighten  the  burden  of  our  responsibil- 
ities, for  oj)erative  mortality  and  morbidity 
in  prostatic  disease  are  merely  superstruc- 
tures invariably  built  on  a  foundation  of  poor 
surgical  judgment. 


REGEXERATION   OF    BONE   FROM    PERIOSTEUM 
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WITH  the  development  of  bone  sur- 
gery has  arisen  the  question  of  the 
importance  of  the  periosteum  in 
bone  regeneration  and  repair. 
Clinical  and  experimental  observation  has 
failed  to  show  whether  the  regenerative  pro- 
cesses have  their  origin  in  the  periosteum  or 
in  the  cells  of  the  bone  itself. 

Much  has  been  learned  from  the  careful 
study  of  the  changes  which  occur  in  trans- 
plantation of  bone  and  periosteum,  but  wide 
differences  of  opinion  have  arisen  as  to  the 


relative  importance  of  the  bone  and  the 
periosteum  in  initiating  the  regenerative  pro- 
cesses. 

It  is  impossible  to  review  the  extensive 
literature  on  this  subject;  only  a  brief  sum- 
mary of  a  few  of  the  publications  can  be  given. 

Foremost  among  the  earlier  investigators 
along  this  line  is  Oilier,  to  whom  we  must  give 
especial  credit  for  his  accurate  observations, 
which  only  recently  have  received  their  just 
recognition.  He  maintained  that  all  the 
transplanted  bone  including  the  i>eriosteum 
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remained  alive,  admitting,  however,  that 
there  was  some  absorption  of  the  old  bone. 
He  ascribed  to  the  cells  of  the  marrow,  Ha- 
versian canals,  and  osteoblastic  layer  of  the 
f)eriosteum,  especial  importance  in  regenera- 
tion; and  gave  preference  to  living  bone  which 
was  covered  with  periosteum  for  transplanta- 
tion. 

Among  the  later  investigators  we  find  a 
considerable  difference  of  opinion. 

Barth  from  his  experiments  arrived  at  con- 
elusions  which  were  directly  opposed  to  those 
of  Oilier.  He  claimed  that  all  transplanted 
bone,  whether  with  or  without  periosteum, 
died;  and  that  regeneration  took  place  from 
the  surroimding  bone. 

Frangenheim  found  that  while  the  greater 
part  of  the  bone  became  necrotic,  a  certain 
number  of  the  bone  cells  remained  alive.  He 
recognized  the  influence  of  periosteum  in 
producing  bone,  but  ascribed  to  it  a  relatively 
insignificant  part  in  the  process. 

Macewen  found  that  pieces  of  bone  without 
periosteum,  when  transplanted  into  muscle, 
showed  definite  signs  of  proliferation. 

Murphy  believes  that  there  is  always  com- 
plete absorption  of  periosteum-free  bone 
when  it  is  transplanted  into  tissue  in  which 
there  is  no  bony  surrounding;  but  he  gives  no 
experimental  evidence  to  substantiate  this 
idea. 

Baschkirzew  and  Petrow  present  an  inter- 
esting explanation  regarding  the  regeneration 
of  bone  when  transplanted  into  muscle. 
They  believe  that  the  majority  of  bone  cor- 
puscles die,  and  that  only  those  which  receive 
better  nutrition  and  possess  especial  vitality 
remain  alive.  The  presence  of  periosteum 
or  marrow  is  not  considered  necessary  for 
regeneration,  even  though  large  pieces  of 
bone  be  transplanted.  They  believe  the 
chief  source  of  regeneration  to  be  a  prolifera- 
tion of  the  surrounding  young  connective 
tissue  elements  of  the  muscle,  which  penetrate 
into  the  vascidar  spaces  and  canals  of  the 
bone,  where,  through  a  process  of  metaplasia, 
they  acquire  the  properties  of  osteoblasts  and 
regenerate  the  new  bone.  They  called  atten- 
tion to  the  fact  that  Oilier  had  also  suggested 
such  a  possibility  in  his  earlier  work.  In 
clinical   applications   the  periosteum  is   ad- 


mitted to  be  of  value,  not  for  its  property  of 
regeneration  of  bone,  but  because  it  aids  in 
directing  bone  growth,  and  serves  as  a  pro- 
tecting membrane  for  the  new  bone.  The 
periosteum  is  also  said  to  produce  new  bone, 
which,  however,  is  soon  absorbed. 

Lubenhoffer  from  his  work  concludes  that 
transplanted  bone  dies  off  but  the  periosteum 
remains  alive. 

A  discussion  of  these  various  theories  can 
not  be  entered  into,  but  Axhausen's  conclu- 
sions will  be  given  as  they  seem  to  sum  up  the 
generally  accepted  ideas.  He  says  that 
some  of  the  bone  dies,  but  that  part  of  it  re- 
mains alive;  that  the  periosteum  and  marrow 
remain  alive  and  produce  new  bone;  that 
when  bone  is  transplanted  into  a  bony  bed  it 
makes  no  difference  whether  the  transplanted 
bone  be  living  or  dead,  or  whether  it  be 
covered  with  periosteum,  but  that  there  is 
greater  probability  of  successful  regeneration 
if  it  is  alive  and  covered  with  periosteum.  He 
also  mentions  the  value  of  making  longitudi- 
nal incisions  in  the  periosteum. 

From  the  transplantation  experiments  in  ' 
which  both  periosteum  and  bone  are  used,  one 
can  not  draw  any  definite  conclusions  in  re- 
gard to  the  regenerating  power  of  the  perios- 
teum alone.  Some  of  the  earlier  experiment- 
ers report  that  pieces  of  periosteum  trans- 
planted by  themselves  have  the  ability  to 
produce  bone;  others  report  opposite  results. 

Amongst  the  more  recent  work  is  that  of 
Trinci,  who  found  that  in  free  periosteal 
transplantation  in  rabbits  and  dogs,  bone  was 
formed  from  the  periosteum.  He  refers  to 
similar  results  obtained  by  Bonomme. 

Macewen  says  that  the  periosteum  when 
transplanted  does  not  produce  bone,  except 
in  cases  where  there  was  an  abnormal  stimulus 
before  it  was  removed,  or  where  small  pieces 
of  bone  were  removed  with  the  periosteum. 
One  might  infer  from  his  writings  that  the 
periosteum  of  growing  animals  may  have 
osteogenic  properties. 

Carrel  has  cultivated  periosteum  on  his 
special  media  and  has  found  that  when  this 
growing  periosteum  is  transplanted  into  sub- 
cutaneous tissue,  it  leads  to  bone  formation. 

Murphy  mentions  in  a  recent  article  that 
periosteum  from  a  young  individual,  when 
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transplanted  into  a  fat  or  muscle  tissue  bed  in 
the  same  individual,  may  produce  a  lasting 
bone  deposit.  No  experimental  proof  is 
given. 

The  consensus  of  opinion  of  these  observers 
seems  to  be  that  the  transplantation  of  pieces 
of  periosteum  may  result  in  the  formation 
of  new  bone,  especially  if  the  animal  is 
young. 

Other  investigators  have  made  use  of  very 
fine  pieces,  or  of  an  emulsion  of  periosteum 
for  transplantation.  Pochhammer  scraped 
off  the'*  cambium  "layer  of  the  periosteum  and 
transplanted  it  into  muscle  with  negative 
results;  but  when  he  transplanted  teased 
pieces  of  the  entire  periosteum,  bone  was 
formed  in  1 5  per  cent  of  the  cases.  In  another 
series  of  e4)Sments  he  first  scraped  off  the 
''cambium"  layer  of  the  periosteum  and  then 
the  outer  surface  of  the  bone;  a  mixture  of  the 
two  was  transplanted  into  muscle  and  small 
nodules  of  bone  were  formed  in  10  to  14  days. 
He  refers  to  the  experiments  of  Berthiers  in 
which  were  found  bone  formation  following 
transplantation  of  pieces  of  periosteum  into 
muscle. 

Attention  must  be  called  to  the  recent  work 
of  T.  Jokoi  who  used  an  emulsion  of  perios- 
teum, which  he  injected  either  subcutaneous- 
ly  or  intramuscularly.  He  foimd  that  six 
out  of  ten  experiments  on  rabbits  showed 
active  bone  formation  following  autoplastic 
transplantation,  and  that  even  after  seventy 
days  there  was  a  tendency  to  prolifgration. 
In  homoplastic  transplantation  there  was 
active  growth  while  in  heteroplastic  cases 
negative  findings  were  the  rule.  If  fresh 
blood  was  injected  with  the  emulsion  there 
was  no  increase  in  bone  formation,  but  if 
fibrin  was  used  active  increase  of  bone  de- 
velopment resulted.  If  he  injected  the  cam- 
bium layer  of  the  periosteum  alone  there  was 
no  bone  formation,  and  even  if  there  were 
also  small  particles  of  bone  these  underwent 
resorption.  Reference  is  made  to  a  previous 
and  similar  work  by  Nakahara  and  Dilger. 

Bergel  has  also  emphasized  the  importance 
of  fibrin  in  stimulating  the  production  of 
callus. 

Many  authors  have  used  pedicled  flaps 
instead  of  free  transplantation,  in  order  to 


obtain  additional  evidence  of  the  power  of 
periosteum  to  form  new  bone. 

Pochhammer  stripped  almost  the  entire 
periosteum  from  the  himierus  of  rabbits, 
allowing  it  to  remain  attached  to  the  bone  at 
the  lower  end  of  the  shaft.  He  then  arranged 
the  periosteum  into  the  form  of  a  tube  which 
he  filled  with  muscle.  He  found  a  small 
amount  of  new  bone  only  at  the  lower  end  of 
the  tube  where  the  periostemn  remained 
attached  to  the  shaft  of  the  humerus.  He 
then  filled  the  periosteal  tube  with  blood  clot 
instead  of  muscle,  and  found  a  considerable 
increase  in  the  amount  of  bone  formation. 
These  experiments  give  no  absolute  proof  as 
regards  the  regenerative  property  of  perios- 
teum, but  they  show  the  marked  stimulating 
effect  which  blood  clot  exerts  on  the  growth 
of  bone. 

Trind  in  his  experiments  excised  ^  to  i 
cm.  of  the  shaft  of  the  fibula  of  dogs.  He 
bridged  this  gap  with  periosteal  flaps  which 
were  turned  down  from  the  remaining  bone 
stumps.  In  the  microscopical  preparations 
of  the  early  cases  he  found  new  formation  of 
bone  in  the  center  of  the  gap,  where  its  only 
possible  source  was  periosteum;  and  in  late 
cases  there  was  evidence  of  union  between 
this  central  new  formed  bone  and  that  which 
had  developed  at  the  ends  of  the  shaft.  He 
also  emphasizes  the  importance  of  blood  clot 
and  bone  particles  as  a  stimulating  material 
for  bone  formation  from  the  lower  layers  of 
the  periosteum,  and  states  that  there  is  less 
active  growth  of  bone  if  these  substances  are 
lacking.  The  details  of  his  experiments  are 
not  clear,  nor  are  they  free  from  criticism. 

Macewen  raised  a  strip  of  periosteum  from 
the  radius  of  a  dog,  leaving  it  attached  to  the 
epiphysis  in  one  case,  and  to  the  shaft  in  the 
other.  He  carried  these  strips  between  the 
fasciculi  of  the  adjacent  muscle  and  re- 
attached the  free  end  to  the  cut  edge  of  the 
periosteum  on  the  shaft.  In  eight  days  he 
found  no  new  formation  of  bone  from  the 
raised  periosteimi. 

Murphy  cites  cases  in  which  he  turned  out 
similar  flaps  and  foimd  new  formation  of 
bone  on  the  imder  surface  of  the  periosteum. 

Finally,  attention  must  again  be  called  to 
the  work  of  Macewen,  the  summary  of  which 
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appears  in  his  recent  book  on  "The  Growth 
of  Bone."  The  majority  of  his  experiments 
are  planned  to  show  the  "osteogenic  potency 
of  the  growing  shaft,"  and  comparatively 
few  of  them  refer  directly  to  the  influence  of 
periosteum  on  the  regeneration  of  bone. 
Granting  that  he  has  shown  that  "diaphyseal 
bone  may  be  reproduced  by  proliferation  of 
osteoblasts  derived  from  pre-existing  osseous 
tissue,"  and  that  the  periosteum  is  not  essen- 
tial to  bone  production,  nevertheless  he  does 
not  conclusively  prove  that  the  p>eriosteum 
may  not  also  reproduce  bone.  He  has  min- 
imized the  importance  of  the  periostemn  in 
too  great  a  degree  when  he  says  it  acts  merely 
as  "a  limiting  and  protecting  membrane  and 
has  no  osteogenic  fimction."  ^ 

A  further  discussion  of  the  views  of  the 
various  authors  would  not  help  in  the  solution 
of  this  problem.  One  is  forcibly  impressed 
with  the  variable  results  of  the  different  ob- 
servers, working  under  conditions  which 
appear  to  be  similar.  It  is  possible  that 
further,  repeated,  and  more  exact  study  will 
unify  the  findings. 

In  order  to  emphasize  the  complex  system 
of  bone  formation  and  development,  a  few 
important  anatomical  and  embryological 
facts  must  be  mentioned. 

Like  other  connective  tissues,  bone  is 
formed  from  a  blastemal  syncytium,  the 
ground  substance  of  which  is  composed  of 
white  fibrous  tissue.  Development  may  take 
place  in  two  ways  from  this  primary  ground 
substance;  in  one  case  it  is  directly  trans- 
formed into  bone,  in  the  other  it  passes  first 
through  a  cartilaginous  stage.  The  two 
methods  are  designated  intra-membranous 
and  intra-cartilaginous  respectively.  In  both 
methods  the  "osteoblasts"  play  an  important 
part;  arising  in  one  case  by  direct  transforma- 
tion from  the  ground  cells,  in  the  other  from 
the  perichondrimn.  In  studying  the  develop- 
ment of  intra-cartilaginous  bone  formation, 
one  can  not  neglect  the  important  r61e  of  the 
perichondrium  and  periosteum.  The  em- 
bryological development  of  the  marrow  cav- 
ity, of  the  Haversian  canals,  and  of  the  Volk- 

>  Mooewen  takes  special  caxe  to  prevent  hsemorrha^e  into  the  field  of 
operatkm.  In  view  of  the  influence  of  blood-dot  in  stimulating  bone 
growth,  it  would  be  interesting  to  see  what  effect  its  presence  would  have 
on  his  experimental  results. 


man's  canals  are  all  dependent  upon  this 
surrounding  membrane;  and  it  does  not  seem 
probable  that  so  important  a  structure  in 
embryological  development  should  become 
inert  when  there  is  later  call  for  bone  forma- 
tion. 

Even  in  the  normal  development  of  bone 
we  find  a  considerable  dispute  as  to  the  exact 
origin  of  its  various  elements.  It  is  not  siu:- 
prising,  therefore,  that  controversy  should 
arise  as  to  the  method  of  regeneration  of  bone. 

Before  proceeding  with  the  description  of 
these  experiments  a  brief  definition  of  the 
periosteum,  both  as  it  is  usually  described  and 
as  it  is  considered  in  tiie  following  experi- 
ments must  be  mentioned. 

Periosteum  is  made  up  of  three  layers: 

1.  Outer  fibrous  layer  possessing  blood 
vessels. 

2.  Inner  fibrous  elastic  layer,  made  up  of  a 
network  of  elastic  fibers*  and  containing 
lymph  spaces. 

3.  Osteogenetic  layer,  which  is  more 
marked  in  the  young  bone,  consisting  of  del- 
icate bundles  of  fibrous  tissue  and  a  large  num- 
ber of  embryonal  connective  tissue  cells; 
namely,  osteoblasts.  After  growth  has  ceased 
the  osteoblastic  layer  becomes  reduced  to  an 
inconspicuous  stratiun  included  with  the 
inner  fibrous  layer.  The  osteogenetic  layer 
is  rich  in  blood  vessels  which  are  continuous 
with  the  marrow  dming  development. 
Nerves  are  also  present. 

Macewen  emphasizes  the  importance  of  the 
loose  areolar  tissue  beneath  the  periosteum. 

In  the  following  experiments  the  periosteiun 
is  considered  as  that  membrane  which  re- 
mains after  a  careful  subperiosteal  resection 
of  the  underlying  bone,  especial  care  being 
exercised  that  no  bone  elements  be  left  be- 
hind. This  is  what  is  usually  understood  by 
the  surgeon  as  periosteum. 

These  experiments  were  undertaken  in 
order  to  furnish  evidence  either  for  or  against 
the  osteogenetic  regenerative  power  of  the 
periosteum.  The  deductions  in  the  main  are 
based  upon  the  macroscopical  findings.  In 
cases  where  doubt  existed  as  to  the  nature  of 
the  tissue,  microscopic  examination  was  made. 

The  rib  was  selected  for  the  sake  of  con- 
venience,  as   it  was   not  necessary   to   use 
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splints,  and  because  several  experiments 
could  be  carried  on  at  the  same  time  on  the 
same  animal.  Criticism  might  be  m^de  be- 
cause of  the  constant  motion  of  the  chest  wall, 
but  this  was  not  excessive,  even  where  two 
ribs  were  removed,  because  an  intervening 
normal  rib  was  allowed  to  remain  intact. 

The  series  consisted  of  forty  rabbits,  two 
dogs,  and  two  cats,  on  which  sixty- two  ob- 
servations were  made.  The  exact  age  of  the 
animals  could  not  be  determined  although  the 
majority  of  them  were  young,  growing  an- 
imals. The  experiments  varied  in  duration 
from  4  to  249  days,  and  extended  over  a 
period  of  two  years. 

Method:  Under  ether  anaesthesia  the  skin 
was  shaved  and  painted  with  tincture  of 
iodine.  Incision  was  made  through  the  skin 
over  the  selected  ribs  to  the  subcutaneous 
tissues.  In  case  blood  clot  was  to  be  used  in 
the  experiment,  the  blood  was  collected  into 
a  sterile  tube  from  the  superficial  vessels. 
Incision  was  next  made  through  the  muscles 
to  expose  the  ribs,  the  latter  being  treated 
according  to  the  demands  of  the  experiment. 
The  severed  muscles  were  restored  and  the 
skin  closed  with  silk  sutures.  The  animal 
was  allowed  its  freedom  on  recovery  from  the 
anaesthetic. 

The  only  difficxilty  experienced  was  the 
prevention  of  a  pneumothorax,  especially  in 
the  rabbits  where  the  periosteum  and  costal 
pleura  form  practically  a  single  thin  mem- 
brane. Pneumothorax  in  rabbits  often 
proves  rapidly  fatal. 

The  periosteum  strips  easily  from  the  ribs, 
excepting  in  the  region  of  the  angle,  at  which 
place  the  muscle  fibers  are  attached  directly 
to  the  bone,  and  at  the  chondrocostal  junc- 
tion, where  the  periosteum  and  perichondrium 
are  found  somewhat  adherent  to  the  cortex  of 
the  bone. . 

The  experiments  are  arranged  into  groups 
according  to  the  method  of  procedure.  In 
cases  where  two  ribs  were  operated  upon  at 
the  same  time  they  will  be  described  separate- 
ly according  to  the  respective  method  to 
which  they  belong.  By  reference  to  the 
accompanying  diagrams  it  will  be  seen  that 
there  are  19  groups  of  experiments,  in 
which  the  following  methods  are  presented: 


1.  Simple  subperiosteal  resection. 

2.  Simple  subperiosteal  resection  in  which 
a  small  island  of  bone  is  allowed  to  remain  in 
the  periosteal  gutter. 

3.  Simple  subperiosteal  resection  of  rib, 
remaining  ends  of  which  are  covered  with 
lead  caps. 

4.  Elevation  of  rib  from  periosteal  bed, 
from  which  it  is  separated  by  interposed  mus- 
cle. 

5.  Same  as  (4)  with  addition  of  blood  clot 
in  the  periosteal  gutter. 

6.  Extensive  subperiosteal  resection  of  rib 
including  costal  cartilage,  with  addition  of 
blood  clot  to  center  of  periosteal  gutter. 

7.  Same  as  (6)  excepting  that  the  sternal 
side  is  blocked  off  with  paraffin. 

8.  Same  as  (6)  excepting  that  both  sternal 
and  vertebral  sides  are  blocked  off  with  par- 
affin. 

9.  Subperiosteal  resection  with  paraffin  at 
both  ends,  the  interval  between  remaining 
empty. 

10.  Elevation  of  and  removal  of  a  section 
of  the  rib,  the  free  ends  being  placed  inside  of 
a  rubber  tube. 

Method*  I.  Simple  subperiosteal  resec- 
tion. 

These  experiments  were  performed  in  order 
to  illustrate  the  method  ot  regeneration  fol- 
lowing an  ordinary  resection. 

Results:  R  52  A,  Or.  XVII,  after  15  days  showed 
regeneration  at  both  vertebral  and  costal  cartilage 
stumps,  but  not  complete  filling  of  the  periosteal 
gutter. 

R  I,  Gr.  I,  after  20  days  showed  the  entire  perios- 
teal gutter  filled  with  cartilage  with  a  small  island 
of  bone  at  one  place. 

R  50  A,  Gr.  XV,  after  45  days,  and  R  15",  Gr.  I, 
after  1 24  days  showed  complete  regeneration  of  the 
rib. 

C  3  B,  Gr.  XVni,  showed  almost  complete  regen- 
eration after  47  days. 

Deductions:  The  variability  in  the  findings 
in  R  52  A  and  R  i  suggest  that  the  regenera- 
tion of  bone  may  take  place  in  two  ways: 
(i)  development  of  cartilage  preceding  forma- 
tion of  bone;  (2)  direct  formation  of  bone. 
It  is  definite  that  these  experiments  do  not 
show  whether  the  new  bone  arises  from  the 

1  In  the  description  of  the  experiments,  the  rabbit  experiments  are 
labeled  R,  the  cat  experiments  C.  and  the  dog  experiments  D.  A  and 
fi  designate  which  rib  is  described  and  Gr.  the  group  to  which  it  belongs. 
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periosteum    or    from    the    remaining    bone 
stumps. 

Method  2.  Simple  subperiosteal  resection 
in  which  a  small  island  of  bone  is  allowed  to 
remain  in  the  subperiosteal  space. 

Results:  In  R  7,  3  and  8  of  Or.  Ill  there  was  a 
small  amount  of  regeneration  from  the  bone  ends 
and  about  the  islands  after  12,  46,  and  48  days 
respectively.  In  R  54,  Gr.  XIX,  after  14  da}^  there 
was  a  considerable  amount  of  new  bone  formed 
about  the  island,  and  a  limited  amount  about  the 
severed  ends. 

Deductions:  In  three  instances  in  which 
large  bone  pieces  were  left  behind  the  amount 
of  regeneration  was  very  limited,  and  only  in 
one  case  was  the  regeneration  marked.  In 
view  of  the  osteogenetic  property  which  is 
ascribed  to  bone  it  is  surprising  that  in  these 
experiments  there  was  so  limited  a  new  forma- 
tion of  bone. 

Method  3.  Simple  subperiosteal  resection 
of  rib,  the  remaining  ends  of  which  are  covered 
with  lead  caps. 

Lead  caps  were  placed  on  the  severed  bone 
ends  in  order  to  prevent  the  ingrowth  of  bone 
from  the  sides. 

Results:  In  two  experiments  of  this  nature,  in  R 
4  and  R  8  of  Gr.  IV,  after  1 1  and  2 10  days  respective- 
ly, the  periosteal  space  was  found  free  from  bone 
growth  excepting  for  a  small  amount  of  bone  which 
formed  beneath  the  cap  at  the  sternal  side. 

Deduction:  The  periosteum  alone  did  not 
regenerate  bone. 

Method  4.  Elevation  of  rib  from  periosteal 
bed  from  which  it  is  separated  by  interposed 
muscle. 

The  periosteum  was  separated  from  the 
rib  from  about  the  costal  cartilage  to  the 
angle.  The  intact  rib  was  raised  from  its 
periosteal  bed  and  the  cut  margins  of  the 
periosteum  were  sutured  together.  It  was 
thought  that  by  this  method  the  periosteum 
could  be  isolated,  and  that  growth  of  bone 
from  the  rib  could  be  prevented.  It  was 
also  thought  that  there  would  be  less  ten- 
dency to  post-operative  haemorrhage. 

Results:  As  is  shown  in  the  diagrams  under  Gr. 
V  and  B  of  Gr.  IX,  bone  always  grew  in  from  the 
junction  of  the  raised  rib  and  the  periosteum.  In 
general  the  amount  of  growth  was  dependent  upon 
the  duration  of  the  experiment.     In  only  one  case, 


R  12,  Gr.  V,  after  26  days,  was  an  isolated  island  of 
bone  found  in  the  periosteal  gutter.  In  R  14  A,  Gr. 
VII,  after  4  days,  the  periosteal  gutter  was  found  to 
be  filled  with  blood  clot,  thus  showing  that  |X)st- 
operative  haemorrhage  did  occur  in  at  least  some  of 
the  cases. 

Deductions:  It  is  evident  that  in  these 
experiments  new  bone  was  not  formed  from 
the  periosteum  alone.  The  regeneration  of 
bone  occurred  always  from  the  point  where 
the  bone  and  periosteum  diverged,  and  in 
general  the  amount  of  regeneration  was 
directly  proportional  to  the  duration  of  the 
experiment.  One  apparent  exception  is 
noticed  in  R  13,  Gr.  V,  in  which  after  249  days 
there  was  only  a  small  amount  of  new  bone; 
but  this  animal  was  old  and  had  been  used  in 
a  previous  experiment. 

Method  5.  Elevation  of  rib  from  the  perios- 
teal bed  from  which  it  is  separated  by  inter- 
posed muscle.  Blood  clot  was  placed  in 
periosteal  space. 

Results:  The  four  experiments  of  Gr.  VIII  and 
one  of  Gr.  IX  (R  25  A)  show  that  there  is  a  marked 
increase  in  the  amount  of  new  bone  formed  when 
blood  clot  is  placed  in  the  periosteal  gutter.  In 
^most  every  case,  even  within  16  da3rs,  the  perios- 
teal gutter  was  completely  filled  with  new  bone. 

Deductions:  No  doubt  can  exist  that  there 
is  marked  increase  of  bone  production  in  the 
presence  of  blood  clot.  Whether  this  is  due 
to  the  increased  regeneration  from  the  ends, 
to  the  increased  periosteal  production,  or  to 
both,  remains  to  be  proven. 

Method  6.  Extensive  subperiosteal  resec- 
tion of  rib  including  part  of  costal  cartilage, 
and  the  addition  of  blood-clot  to  the  center 
of  subperiosteal  space. 

Results:  In  R  32  and  R  30  of  Gr.  XI,  and  in  R 
52  B,  Gr.  XVII  in  13,  24,  and  15  days  respectively, 
it  was  found  that  the  new-formed  bone  was  in  close 
proximity  to  the  costal  cartilage. 

Deductions:  It  is  possible  that  the  new 
bone  may  have  formed  in  the  region  of  the 
blood-clot,  and  that  subsequently  it  may  have 
extended  toward  the  costal  cartilage,  but 
this  could  not  be  definitely  established. 

Method  7.  Extensive  subperiosteal  resec- 
tion of  rib  including  costal  cartilage,  with 
addition  of  blood-clot  to  center  of  periosteal 
space  and  of  paraffin  at  the  sternal  side. 

It  was  thought  that  by  blocking  off  the 
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growth  of  the  bone  from  the  sternal  side 
definite  evidence  could  be  obtained  as  to  the 
regenerative  power  of  the  periosteum.  In 
order  to  accomplish  this  separation,  hot  par- 
afl&n  was  placed  between  the  blood-clot  and 
the  costal  cartilage. 

Results:  In  R  33,  Gr.  XII,  the  new-formed  bone 
was  directly  continuous  with  the  vertebral  stump  of 
the  rib.  It  became  evident  that  the  paraffin  must 
be  placed  at  both  ends  of  the  periosteal  gutter. 

Method  8.  Extensive  subperiosteal  resec- 
tion of  rib,  including  part  of  costal  cartilage, 
with  the  addition  of  blood-clot  to  the  center 
of  the  periosteal  space  and  of  parafl&n  at  both 
sternal  and  vertebral  sides. 

Results:  In  R  38,  35,  39,  42,  and  D  2'  of  Gr. 
XIII,  D  2"  B,  Ci'  B,  and  C  i"  B  of  Gr.  XVI,  and 
C  3  A,  Gr.  XVIII,  isolated  islands  of  bone  were 
found  in  the  periosteal  gutter.  These  were  entirely 
free  from  any  bony  connections  with  either  of  the 
severed  ends  of  the  ribs.  In  R  54  A,  Gr.  XIX,  R 
44,  Gr.  XIII,  R  50  C,  Gr.  XV,  R  46  A  and  R  48  B  of 
Gr.  XVI,  also  newly  formed  bone  was  found  in  the 
center  of  the  gutter,  but  in  these  cases  the  central 
bone  was  connected  by  narrow  bridges  of  bone  with 
the  stumps  of  one  or  of  both  sides. 

Deductions:  In  this  group  there  are  nine 
cases:  four  in  rabbits,  three  in  cats,  and  two 
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EXPLANATION   OF   PLATES 

Column  I  indicates  the  method  of  operation. 
Column  II  indicates  the  result. 

indicates  that  two  ribs  were  operated  upon 
at  the  same  time. 


indicates  normal  bone. 


#  #  #  •       indicates  regenerated  bone. 
H>tliH         indicates  normal  cartilage. 
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ao      indicates  regenerated  cartilage. 


indicates  periosteum. 


Q  O  Q  D    indicates  blood-clot. 


indicates  paraffin. 


indicates  muscle. 


in  dogs,  where  there  are  definite  islands  of 
new  bone  which  are  entirely  free  from  any 
connection  with  the  stumps  of  the  ribs;  and 
six  cases  in  rabbits  where  the  greater  part  of 
the  new  bone  occupies  a  corresponding  posi- 
tion, but  is  not  definitely  separated  from  the 
bone  at  the  ends.  From  the  first  nine  cases 
there  is  conclusive  evidence  that  periosteum 
in  the  presence  of  blood-clot  has  the  power  of 
regenerating  bone.  In  the  last  six  cases, 
because  of  the  bridges  at  the  ends,  there  is  a 
possibility  that  the  new  bone  has  arisen  from 
the  stumps  of  the  rib.  But  in  view  of  the 
fact  that  the  central  portion  of  the  bone  was 
denser  and  appeared  older  than  the  bone  of 
the  connecting  bridges,  and  since  in  a  greater 
nimiber  of  cases  the  islands  of  bone  were 
entirely  free,  it  would  seem  probable  that  the 
new  bone  originated  in  the  center  of  the 
periosteal  gutter  and  that  the  bridges  of  bone 
to  the  stmnp  of  the  ribs  were  of  secondary 
development.  And  this  seems  all  the  more 
probable  because  in  every  case  excepting  one 
where  connection  with  pre-existing  bone  had 
been  established,  the  duration  of  the  experi- 
ment was  greater  than  where  free  islands  of 
bone  were  found. 

Method  9.  Subperiosteal  resection  of  a  rib 
with  paraffin  at  both  ends,  the  interval  be- 
tween remaining  empty. 

These  experiments  were  used  as  controls. 

Results:  In  D  2"  A,  C  i'  A,  D  i'  B,  and  R  46  B 
of  Gr.  XVI,  and  R  40  Gr.  XIV,  there  was  no  growth 
in  the  center  of  the  periosteal  gap,  the  only  new  bone 
being  in  the  region  of  the  bone  stumps.  In  R  50  B, 
Gr.  XV,  R  48  A.  Gr.  XVI,  new  bone  was  present, 
but  was  in  direct  connection  with  pre-existing  bone. 
In  R  41,  Gr.  XIV  and  C  i",  Gr.  XVI,  islands  of  bone 
were  formed  just  as  in  cases  where  blood-clot  was 
used. 

Deductions:  Here  we  have  five  definite 
cases  which,  in  the  absence  of  blood-clot, 
showed  no  evidence  of  regeneration  of  bone. 
There  were,  however,  two  cases  in  which 
newly  formed  bone  was  found  in  the  gap  but 
was  connected  with  one  or  both  stumps;  and 
two  in  which  there  were  isolated  islands  of 
bone  exactly  similar  to  those  which  were 
found  when  blood-clot  had  been  placed  in  the 
periosteal  gutter.  The  explanation  of  these 
last  four  cases  is  not  clear.  It  is  possible  that 
the  long  duration  of  the  experiments  in  the 
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two  former  may  have  given  time  for  extension 
of  growth  from  the  stumps,  but  in  the  other 
two  one  can  only  explain  the  results  by  assum- 
ing that  post-operative  haemorrhage  had 
occurred. 

These  experiments  show  that  in  five  of  the 
nine  experiments  where  blood-clot  was  not 
placed  in  the  periosteal  gutter,  there  was  no 
proliferation  of  new  bone,  whereas  of  the  ten 
cases  described  under  Method  8  where  blood- 
clot  was  added,  nine  showed  definite  new 
formation  of  bone.  It  would  therefore  appear 
that  the  presence  of  blood-clot  must  supply 
some  stimulus  to  the  periosteum  which  leads 
to  active  bone  regeneration. 

Method  10.  Elevation  and  removal  of  a 
section  of  the  rib,  the  free  ends  being  placed 
inside  of  a  rubber  tube. 

These  experiments  were  performed  to 
determine  whether  bone  which  has  been  freed 
from  periosteum  retains  its  power  of  regenera- 
tion. 

Results:  In  R  24,  R  26,  and  D  i"  of  Gr.  X,  after 
46,  60  and  165  days  respectively,  no  evidence  of 
new  bone  was  found  within  the  tube;  on  the  con- 
trary, there  was  definite  evidence  of  necrosis  of  the 
enclosed  bone. 

Deductions:  Although  these  experiments 
are  not  exactiy  analogous  to  Macewen's  glass 
tube  experiments,  one  would  not  expect  such 
discordant  results  if  all  his  assumptions  as  to 
the  osteogenetic  power  of  bone  itself  are 
correct.  It  must  be  admitted  that  by  placing 
the  ends  of  the  bone  within  the  tubing,  pos- 
sible sources  of  nourishment  may  be  de- 
stroyed. 

COMPARATIVE  RESULTS 

In  a  number  of  experiments  the  several 
methods  just  described  have  been  performed 
at  the  same  time,  under  the  same  conditions, 
and  on  the  same  animals.  The  experiments 
have  been  arranged  in  the  diagrams  to  bring 
out  these  details. 

GENERAL  DEDUCTIONS  AND  REMARKS 

The  most  striking  feature  of  the  foregoing 
experiments  is  the  influence  of  blood-clot  in 
stimulating  the  formation  of  new  bone. 
There  can  be  little  doubt  that  the  blood-clot 
exerts  some  specific  influence,  since  the  pres- 
ence of  various  other  foreign  substances  has 


failed  to  stimulate  bone  regeneration.  Poch- 
hammer  found  that  the  addition  of  agar-agar, 
gelatine,  and  living  muscle  tissue  did  not  cause 
any  increase  in  bone  regeneration,  and  in  the 
above  experiments  the  addition  of  paraffin 
caused  no  increase  in  bone  formation.  The 
importance  of  blood-clot  in  the  regeneration  of 
bone  was  recognized  by  Shede,  who  advised 
the  addition  of  blood-clot  after  resections  for 
osteomyelitis,  and  by  Bier  who  has  recently 
emphasized  the  advisability  of  allowing  clots 
to  form  in  places  where  new  bone  formation 
is  desired. 

Another  interesting  feature  of  these  ex- 
periments was  the  absence  of  the  regeneration 
of  bone  from  pre-existing  bone  which  had 
been  separated  from  its  periosteum. 

In  cases  where  the  rib  was  isolated  from  its 
periosteal  bed  there  was  never  any  evidence 
of  proliferation  from  the  denuded  bone.  In 
fact,  in  the  majority  of  cases  the  raised  ribs 
became  atrophic.  In  cases  where  the  severed 
ends  of  the  denuded  ribs  were  inserted  be- 
tween muscle  fasciculi  there  was  never  any 
evidence  of  regeneration,  and  where  fractures 
were  produced  in  the  periosteum-free  bone 
no  evidence  of  union  was  found.  These  re- 
sults are  of  considerable  interest  in  view  of  the 
findings  of  Macewen,  and  further  experi- 
ments are  necessary  to  show  whether  the  ribs 
differ  from  the  long  bones  of  the  extremities 
in  this  respect. 

The  constant  occurrence  of  new  bone  at  the 
angle  of  separation  between  the  elevated  rib 
and  the  periosteum  raises  the  question  of  the 
relative  importance  of  periosteum  and  bone 
in  the  regenerative  process.  If  one  assumes 
that  the  newly  formed  bone  arises  from  the 
pre-existing  bone,  one  would  expect  that  the 
new  bone  should  extend  along  the  raised  rib 
as  well  as  in  the  periosteal  gutter.  The  ex- 
periments do  not  show  this  to  be  the  case. 
Although  the  new  bone  was  always  formed  at 
the  angle  between  the  rib  and  the  periosteum, 
it  extended  only  along  the  periosteal  gutter. 
It  can  not  be  denied  that  the  bone  may  have 
had  some  influence  in  originating  the  regen- 
erative processes,  but  it  is  significant  that  the 
regeneration  occurred  only  where  periosteum 
was  also  present,  and  one  can  not  but  conclude 
that  the  periosteum  must  have  acted  in  some 
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other  way  than  by  merely  passively  directing 
the  distribution  of  new  bone.  It  may  be  that 
the  periosteum  possesses  some  power,  pos- 
sibly of  a  chemotactic  nature,  which  deter- 
mines the  direction  in  which  the  new  bone 
shall  grow,  but  from  these  experiments  there 
seems  little  doubt  that  it  also  plays  some  im- 
portant part  in  the  actual  regenerative  process. 
In  several  experiments  where  the  chon- 
drocostal  junction  was  removed  it  was  noted 
that  new  bone  was  formed  near  the  site  of  the 
junction.  In  practically  all  cases  there  was 
also  regeneration  of  cartilage,  and  in  some 
cases  the  new  cartilage  and  the  new  bone 
were  continuous.  In  the  cases  where  the 
new  bone  was  separated  from  the  cartilage 
it  is  difficult  to  explain  its  presence  unless  it 
arose  from  the  periosteum.  It  is  possible 
that  the  dependent  position  of  this  region 
when  the  animal  is  moving  around  may  have 
caused  the  accumulation  of  blood-clot  in  this 
area,  and  that  tlie  combined  action  of  the 
periosteum  and  blood-clot  was  responsible 
for  the  formation  of  the  new  bone. 

CONCLUSIONS 

1.  That  periosteum,  especially  in  the  pres- 
ence of  blood-clot,  has  the  power  to  regenerate 
bone. 

2.  That  regeneration  of  bone  is  not  solely 
dependent  upon  the  presence  of  pre-existing 
bone. 

3.  That  regeneration  of  bone  was  never 
found  excepting  when  periosteum  was  present. 

(I  wish  to  express  my  indebtedness  to  Pro- 
fessor Ophiils  for  the  privilege  of  performing 
these  experiments  under  his  direction.) 

Since  this  article  was  submitted  the  follow- 
ing contributions  have  appeared: 
Schepelmann,  E.,  Freie  Periostverpflanzung, 

Experimentalle  Untersuchungen.     Arch.  f. 

klin.  Chir.  1913,  ci,  499. 

He  finds  that  the  periosteum  when  trans- 
planted into  the  omentum,  mesentery,  spleen, 
liver,  etc.,  regenerated  persistent  new  bone 
and  emphasizes  the  imj)ortance  of  vascularity, 
integrity  of  the  cell,  and  use  of  entire  peri- 
osteum. 
Albee,  F.,  An  Experimental  Study  of  Bone 

Growth,  etc.     J.  Am.  M.  Ass.,  1913,  Ix,  14, 

1044. 


He  finds  that  the  periosteum  when  trans- 
planted into  muscle  did  not  regenerate  new 
bone.  He  thinks  that  the  outer  layer  of  the 
cortex  is  necessary  and  agrees  with  Macewen 
in  most  respects. 
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THE  indications  for  the  operation  of 
gastro-enterostomy  have  become, 
within  recent  years,  quite  strictly 
defined.  It  has  been  repeatedly 
proved  that  in  properly  selected  cases  it 
results,  in  a  majority  of  instances,  in  a 
sjrmptomatic  cure;  in  many  other  cases  it 
affords  great  relief;  and  in  cases  of  malignant 
stricture  of  the  pylorus  it  affords  a  pal- 
liative relief  that  is  very  grateful. 

A  number  of  studies  of  the  physiology  and 
mechanism  of  digestion  after  gastro-enteros- 
tomy have  been  made.  Cannon  and  Blake 
(i)  did  gastro-enterostomy  and  pyloroplasty 
on  normal  cats  and  studied  the  movements 
of  bismuth  meals  with  the  X-ray  at  various 
intervals  after  recovery.  They  consider  the 
results  under  four  heads — drainage,  vidous 
circles,  kinks,  and  the  intermixture  of  food 
and  duodenal  juices. 

Drainage.  They  performed  gastro-enter- 
ostomy on  ten  cats.  They  varied  the  size 
of  the  gastro-enterostomy  opening  and 
performed  both  posterior  and  anterior 
gastro-enterostomy.  They  point  out  that, 
on  account  of  the  position  of  the  cat's 
trunk,  anterior  gastro-enterostomy  is  often 
more  of  a  drainage  operation  than  posterior 
gastro-enterostomy.  After  recovery  the 
animals  were  fed  bismuth  meals  of  various 
consistencies,  from  water  to  canned  salmon, 
and  the  emptying  of  the  stomach  studied 
with  the  X-ray,  by  means  of  the  flouroscope. 

They  recorded  that  in  most  instances  the 
meal  left  the  stomach  by  the  pyloric  route. 
Sometimes  it  left  by  both  routes,  and  the 
larger  the  stoma  the  more  apt  the  meal  was 
to  leave  by  that  route,  but  their  general 
conclusions  were  that,  in  the  presence  of  a 
patent  pylorus,  the  food  left  through  the 


pylorus  rather  than  through  the  gastro- 
enterostomy stoma,  no  matter  where  placed 
or  how  large.  They  tied  off  the  pylorus  in 
two  instances,  realizing  that  clinically  gastro- 
enterostomy was  usually  performed  in  the 
presence  of  a  stenotic  pylorus;  but  even  so, 
the  bismuth  meal  left  by  the  pyloric  route. 
These  results  they  explained  by  pointing 
out  that  the  stomach  can  not  empty  itself 
entirely  by  gravity  drainage  even  under  the 
most  favorable  placing  of  the  stoma,  because 
intra-abdominal  pressure  is  such  as  to  make 
gravity  drainage  impossible  from  the  stom- 
ach. The  stomach  is  not  a  passive  reservoir 
but  a  muscular  organ,  and  after  the  ingestion 
of  the  food,  as  the  intragastric  pressure 
continues,  the  pylorus  becomes  the  lowest 
point  of  the  stomach  and  the  intragastric 
pressure  is  greatest  within  the  pyloric 
antrum. 

They  believe  that  vicious  circles  are 
caused  by  valves  that  are  formed  at  the 
stoma  by  the  pressure  of  food  in  the  stomach 
and  that  these  valves  open  only  one  way. 

They  oppose  gastro-enterostomy,  too,  on 
the  grounds  of  the  production  of  duodenal 
kinks  and  the  premature  intermixture  of 
intestinal  juices  and  food.  They  recommend 
pyloroplasty,  and  in  their  studies  of  it  found 
that  the  food  left  the  stomach  earlier  than 
in  gastro-enterostomy  and  always  continued 
in  a  forward  manner. 

This  work  has  made  a  deep  impression 
on  all  who  have  studied  tie  question. 
Leggett  and  Maury  (2)  performed  a  gastro- 
enterostomy on  a  dog  and  after  recovery 
they  fed  the  dog  a  little  bag  of  shot  tied  to 
a  string,  so  that  after  ingestion  the  course 
the  shot  took  could  be  followed  by  means  of 
the  string.     The  bag  of  shot  went  out  the 
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pylorus  and  back  through  the  gastro-enter- 
ostomy  opening  and  again  out  through  the 
pylorus  and  again  back  through  the  gastro- 
enterostomy opening. 

Paterson  (3),  in  reviewing  the  physiologic 
effects  of  gastro-enterostomy,  concluded  that 
the  procedure  is  not  a  drainage  operation 
and,  in  order  to  justify  the  results,  pointed 
out  that  after  gastro-enterostomy  the  stom- 
ach is  filled  with  bile  and  pancreatic  juices 
(alkaline  liquid)  and  concluded  that  it  is 
the  change  in  the  reaction  of  the  stomach 
contents  that  heals  the  ulcers. 

Berg  (4)  re-emphasized  the  difficulties  that 
are  in  the  way  of  regarding  gastro-enteros- 
tomy as  a  drainage  operation.  He  expressed 
the  fear  that  in  the  spasm  of  the  pylorus 
caused  by  ulcer  although  gastro-enterostomy 
may  relieve  the  spasm,  the  stoma  may  later 
heal  up  and  the  ulcer  and  pyloric  spasm  may 
recur.  He,  therefore,  recommends  occlud- 
ing the  pylorus  in  all  cases  of  ulcer  with 
gastro-enterostomy. 

In  spite  of  these  adverse  judgments,  it 
must  be  admitted  by  all  who  have  actually 
had  experience  that,  in  proper  cases,  simple 
gastro-enterostomy  is  a  procedure  of  great 
benefit.  Sherren  (5),  for  instance,  in  a  very 
carefully  studied  series  of  cases  in  which 
the  patients  were  nearly  all  personally  inter- 
viewed several  years  after  the  operation, 
reports  that  in  seventy-two  cases  more  or 
less  relief  was  obtained  in  96  per  cent  and 
complete  cure  is  claimed  in  over  80  per  cent 
of  cases. 

Our  attention  having  been  directed  to  this 
contradictory  state  of  the  evidence,  we  have 
subjected  certain  available  patients  of  the 
thirty-two  gastro-enterostomies  made  -by 
one  of  us  in  the  last  three  years  to  examina- 
tion with  the  X-ray.  The  patients  were 
from  Dr.  Outland^s  services  at  the  Swedish 
Hospital  and  Bethany  Hospital.  On  all  of 
them  he  performed  posterior  gastro-enter- 
ostomy. 

They  were  given  twelve  ounces  of  fer- 
mented milk  mixed  with  2  drachms  of  bis- 
muth oxychloride,  which  makes  a  thick 
paste,  and  examined  with  the  Holzknecht 
hanging  diaphragm  in  the  erect  position. 
Plates  were  made  only  for  record. 


A  resume  of  the  history  and  subjective 
condition  of  the  patient  at  the  time  of 
examination  with  the  X-ray  reports  is  as 
follows  in  the  six  cases  available  for  study: 

Case  i.  M.  Male,  aet.  46,  was  first  operated 
for  kidney  colic  and  a  stone  the  size  of  a  pigeon's 
egg  removed  from  left  kidney,  March,  19 10.  On 
February  18,  191 2,  he  re-entered  the  Swedish  Hos- 
pital for  pain  in  the  epigastrium  two  hours  after 
meals,  belching,  vomiting,  and  acid  stomach. 
There  was  tenderness  found  in  the  epigastrium  and 
over  the  eleventh  intercostal  space  behind,  on  the 
right. 

On  February  19,  191 2,  the  abdomen  was  opened 
and  ulcer  of  the  duodeum  with  cicatrix,  just  outside 
the  common  bile  duct,  found.  Posterior  gastro- 
enterostomy was  done. 

Examination  April  5,  1913:  The  patient  states 
that  he  feels  better  than  he  has  for  fifteen  years. 
His  dyspepsia  has  not  bothered  him  for  a  year, 
except  occasionally  he  has  had  some  pain  in  the 
epigastrium  which  has  no  relation  to  meals.  He  has 
gained  twelve  pounds  in  weight. 

Examination  with  the  flouroscope  after  the  inges- 
tion of  ten  ounces  of  fermented  milk  and  bismuth 
oxychloride:  The  lower  border  of  the  stomach  is 
seen  to  be  at  the  level  of  the  umbilicus  and  the 
gastro-enterostomy  stoma  is  at  exactly  the  lowest 
portion  of  the  stomach  shadow.  The  food  begins 
to  leave  the  stomach  immediately,  through  the 
gastro-enterostomy  stoma.  No  food  has  left  the 
stomach  by  the  pylorus  after  an  interval  of  thirty- 
five  minutes.  Peristalsis  is  observed  along  both  the 
lesser  and  greater  curvature.  There  are  waves  of 
peristalsis  in  the  space  between  the  stoma  and  the 
pylorus.  The  stomach  is  empty  in  about  one  and 
one  half  hours.    (Fig.  2  and  Plates  i  and  2.) 

Case  2.  B.  Male,  aet.  61,  entered  the  Swedish 
Hospital  March  10,  191 3.  He  had  been  iU  for 
thirty-two  years;  he  had  three  or  four  attacks  of 
indigestion  a  year.  They  had  been  gradually  getting 
worse.  The  attacks  began  with  pain  in  the  pit  of 
the  stomach  which  was  almost  continuous  and  which 
lasted  about  two  weeks,  gradually  getting  worse. 
Usually  at  the  end  of  that  time  vomiting  began 
which  relieved  the  pain  somewhat,  but  the  vomiting 
continued  for  three  or  four  weeks  intermittently. 
He  had  never  been  jaundiced.  He  had  lost  no 
weight  in  the  last  year. 

Operation  March  12,  191 3:  A  hard,  cicatrized 
ulcer  at  the  pylorus  was  found.  No  gall-stones 
were  present.  Posterior  gastro-enterostomy  was 
made. 

Examination  March  25,  1913:  The  patient  had 
made  a  good  operative  recovery,  is  feeling  and 
eating  well. 

The  X-ray  examination  shows  a  two-pole  stomach 
as  the  bismuth  first  enters;  then  it  sinks  into  the 
broad  lower  pole  about  a  finger-breadth  below  the 
umbilicus.  The  bismuth  begins  to  leave  by  the 
stoma  in  three  minutes;  it  trickles  out  slowly,  stops 
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Fig.   I.     Case   i,  immediately  after  ingestion  of  the  Fig.  5. 

bismuth  meal.  Fig.  6. 

Fig.  2.    Case  2,  about  three  minutes  after  ingestion.  Fig.  7. 

Fig.  3.    Case  3,  thirty  minutes  after  ingestion.  Fig.  8. 

Fig.  4.    Case  3,  three  hours  after  ingestion.  Fig.  9. 


Case  4,  thirty  minutes  after  ingestion. 

Case  4,  three  hours  after  ingestion. 

Case  5,  ten  minutes  after  ingestion. 

Case  5,  two  and  one  half  hours  after  ingestion. 

Case  6,  ten  minutes  after  ingestion. 
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Figs.  lo  and  ii.    Diagram  to  illustrate  the  placing  of  the  gastro-enterostomy 
stoma.    Fig.  lo  is  the  stoma  in  the  horizontal  position  and  Fig.  ii  is  the  stoma 

in  th<»  ererf  nnsitinn^ 


in  the  erect  position 

for  a  moment  at  the  duodeno-jejunal  junction  and 
then  passes  to  the  right.  The  stoma  is  exactly  at 
the  lower  pole  of  the  stomach.  No  food  has  left  by 
the  pylorus  at  the  end  of  twenty  minutes.  The 
stomach  empties  itself  in  less  than  two  hours. 
(Fig.  2  and  Plate  3.) 

Case  3.  S.  Female,  aet.  41,  entered  the  Swedish 
Hospital  April  3,  191 2.  She  had  had  an  appen- 
dectomy done  some  time  before  for  chronic  dys- 
pepsia, without  much  relief.  At  the  time  of  her 
entrance  she  complained  of  pain  in  the  epigastrium 
before  meals.  This  condition  dated  back  six  years. 
She  had  had  several  attacks  of  hacmetemesis.  The 
stomach  contents  showed  a  reaction  of  blood  with 
the  benzidine  test.  She  had  kept  her  weight  pretty 
well.  On  physical  examination  nothing  of  patho- 
logic interest  was  noted  save  a  tense  right  rectus 
muscle  and  great  tenderness  in  the  epigastrium  to 
the  right. 

Operation  April  4,  191 2:  An  old  ulcer  on  the 
duodenal  side  of  the  pylorus  was  found.  The 
pylorus  was  patent.  Posterior  gastro-enterostomy 
was  made. 

Examination  April  21,  1913:  Patient  states  that 
she  has  been  feeling  very  well  for  the  last  six  months. 
The  old  pain  does  not  annoy  her  now.  The  bismuth 
meal  reveals  the  stomach  two  fingers'  breadth  below 
the  umbilicus.  No  food  leaves  either  pylorus  or  the 
stoma  for  eight  minutes,  then  the  food,  forced  by 
gastric  peristalsis,  begins  to  leave  by  the  stoma, 
which  is  not  at  the  lower  point  of  the  stomach  but 
about  midway  up  the  bismuth  shadow  in  the  erect 
position  to  the  left.  By  pressure  of  the  hand  on  the 
abdomen  some  bismuth  can  be  forced  out  of  the 
pylorus.  At  the  interval  of  one  hour  the  stomach  is 
seen  to  contain  some  bismuth.  Food  is  leaving  both 
by  the  stoma  and  the  pylorus.  Bismuth  can  be  seen 
in  the  portion  of  duodenum  between  the  stoma  and 


the  pylorus.  At  the  end  of  three  hours  the  stomach 
is  empty  save  for  a  very  small  residue.  There  is 
considerable  bismuth  in  the  duodenum.  (Figs.  3 
and  4  and  Plate  4.) 

Case  4.  M.  Female,  aet.  34.  She  entered  the 
hospital  May  4,  191 2;  she  had  suffered  for  many 
years  with  a  very  painful  acid  dyspepsia.  The  pain 
came  on  after  meals  and  lasted  for  an  hour  or  more. 
In  the  few  months  before  her  entrance  she  had 
vomited  one  or  more  times  a  day  and  was  con- 
sequently very  weak  and  had  lost  about  fifteen 
pounds  in  weight. 

At  operation  May  7,  191 2,  an  ulcer  cicatrix  was 
found  just  at  the  pylorus  causing  stenosis.  Poste- 
rior gastro-enterostomy  was  made. 

Examination  April  21,  19 13:  The  patient  states 
she  is  by  no  means  weU  yet.  The  vomiting  ha5 
stopped  and  she  has  regained  her  normal  weight 
but  still  has  pain  after  meals  and  distress  in  the 
epigastrium. 

The  bismuth  meal  shows  a  very  long,  hook-shaped 
stomach  with  the  lesser  curvature  below  the 
imibilicus.  No  food  leaves  the  stomach  at  aU  for 
fifteen  minutes;  then  accompanied  by  vigorous 
peristalsis  a  small  projection  shows  midway  up  the 
bismuth  column  and  to  the  left.  Food  then  slowly 
leaves  by  the  stoma  and  several  minutes  later  some 
food  leaves  by  the  pylorus.    Peristalsis  is  vigorous. 

At  the  end  of  three  and  one  half  hours  there  is 
still  some  food  in  the  stomach.  Bismuth  shadows 
are  everywhere  scattered  through  the  small  intestine. 
(Figs.  5  and  6  and  Plate  5.) 

Case  5.  R.  Male,  aet.  6^-  He  was  operated 
November  11,  19 10.  He  had  suffered  for  twenty 
years  with  pain  in  the  epigastrium,  attacks  of  vomit* 
ing,  and  constipation.  At  operation  an  ulcer  with 
cicatrix  was  found  at  the  pylorus.  Posterior  gastro- 
enterostomy was  made. 
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Case  I,  immediately  after  ingestion  of  the 


1  hour  after  ingestion  of  the 


Examination  March  i,  1913:  He  states  that  he 
has  none  of  his  old  pain  now  and  feels  very  well. 
He  vomits  sometimes  it  he  overeats.  The  bowels 
are  now  too  loose;  he  goes  to  stool  about  three 
times  a  day.  He  thinks  that  food  leaves  his  stom- 
ach sooner  than  it  used.  He  exercises  no  great 
concern  nith  his  diet,  and  eats  about  anything  that 
he  wishes. 

The  X-ray  shows  a  broad  lower  pole  of  the 
stomach,  the  pyloric  antrum  being  nearly  a  hand's 
breadth  to  the  right  of  the  umbilicus.  The  meal 
begins  to  leave  practically  immediately.  The  stoma 
is  well  placed  at  the  lowest  point  of  the  dependent 
portion  of  the  stomach.  The  edge  of  the  greater 
curvature  is  above  the  pylorus.  The  bismuth  meal 
leaves  the  stomach  very  rapidly  through  the  stoma 
and  appears  to  collect  in  a  sort  ol  reservoir  below 
the  umbilicus,  apparently  in  the  jejunum,  before 
passing  on  into  the  small  intestine.  Peristaltic 
waves  can  be  seen  between  the  stoma  and  the 
pylorus  on  the  greater  curvature;  no  food  leaves 
by  the  pylorus. 

At  the  end  of  two  and  one  half  hours  the  stomach 
is  empty  save  for  a  small  saucer-shaped  residue 
which  is  probably  in  the  portion  of  the  stomach 
between  the  stoma  and  the  pylorus.  The  head  of 
the  bismuth  column  is  in  the  ascending  colon.  Bb- 
muth  can  be  seen  all  through  the  small  intestine. 
(Figs.  7  and  8  and  Plate  6.) 


Case  6.  K.  .  Male,  aet.  49,  entered  the  Swedish 
Hospital  March  18,  1913.  He  complained  of  pain, 
before  meals,  located  in  the  epigastrium  and  re- 
lieved by  meals.  He  is  bothered  with  acid  eructa- 
tions. He  has  never  been  jaundiced,  does  not  often 
vomit,  and  has  lost  no  weight.  Operation  on  March 
20,  1913:  An  old  scar  was  found  in  the  duodenum. 
The  pylorus  was  patent.  Posterior  gastro-enter- 
ostomy  was  made. 

Examination  with  the  fluoroscope  April  6,  1913: 
The  lower  pole  of  the  stomach  is  to  the  left  and  below 
the  umbilicus.  The  food  begins  to  leave  somewhat 
slowly  by  the  stoma,  which  is  well  placed  to  drain 
the  stomach.  After  entering  the  small  intestine 
some  of  the  bismuth  goes  downward  and  to  the  left 
toward  the  jejunum  and  some  filters  over  to  the 
right  between  the  stoma  and  the  pylorus  along  the 
duodenum;  it  does  not,  however,  reach  to  the 
pylorus.  After  an  interval  of  half  an  hour  some 
bismuth  begins  to  leave  by  the  pylorus.  The 
stomach  is  empty  at  the  end  of  an  hour  and  some 
of  the  bismuth  is  in  the  csecum.     (Fig.  9.) 

It  will  be  seen  in  all  these  cases  that  the 
gastro-enterostomy  stoma  does  drain  the 
stomach.  In  four  of  them  the  food  leaves 
exclusively  by  the  gastro-enterostomy  stoma, 
and  in  two  by  the  stoma  and  pylorus.    That 
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But  those  authors  who  contend  that  the 
gastro-enterostomy  stoma  has  no  function, 
except  with  an  absolutely  occluded  pylorus, 
have  a  very  difficult  case  to  prove.  Actual 
studies  upon  gastro-enterostomy  patients, 
sixty-two  in  all  now  on  record,  show  that  far 
from  its  being  the  difficult  thing  to  get  food 
out  of  the  gastro-enterostomy  opening  as 
was  once  supposed,  as  a  matter  of  fact,  it 
leaves  by  that  means  with  great  ease  in  every 
case. 

In  fact,  it  would  seem,  in  looking  at  these 
cases  with  the  fluoroscope,  that  the  difficulty 
is  of  the  opposite  sort — that  the  food  leaves 
the  stomach  too  rapidly.  The  wonder  is  that 
a  procedure  which  makes  so  crude  a  gross 
change  in  the  mechanism  of  digestion  should 
give  such  excellent  results.  To  explain  this 
fact,  we  have  noted  in  some  of  the  cases  the 
fact  that  the  jejunum  below  the  stoma  forms 
a  sort  of  pouch,  or  reservoir,  which  may  take 
the  function  of  retarding  the  passage  of  the 
food  through  the  small  intestine  long  enough 


'3  after  inKeslion  of  the  bis- 


the  food  not  only  leaves  the  stomach  by  the 
stoma  route,  but  that  it  leaves  the  stomach 
rapidly,  and,  in  several  instances,  so  rapidly 
that  the  conclusion  b  inevitable  that  the 
mechanism  is  a  simple  gravity  drainage.  As 
Aubourg  says,  with  gallic  felicity,  the  stom- 
ach appears  to  be  merely  a  continuation  of 
the  cesophagus.  That  this  condition  of  affairs 
is  permanent  is  attested  by  Aubourg's  case, 
in  which  the  stoma  was  seen  to  be  the  outlet 
of  the  stomach  ten  years  after  gastro-enter- 
ostomy had  been  done. 

This  drainage  does  not  occur  so  rapidly  in 
all  cases  and  the  pylorus  is  not  always  put 
out  of  commission.  In  all  of  our  cases,  how- 
ever, the  emptying  rate  of  the  stomach  is 
much  faster  than  the  emptying  rate  of  the 
normal  stomach,  and  in  none  of  our  cases  did 
the  meal  leave  by  the  pylorus  alone.  That 
this  means  of  exit  is  not  entirely  dependent 
upon  the  closure  of  the  pylorus  can  be  attested 
by  two  cases  {3  and  6)  in  which  at  opera- 
tion no  high  grade  of  stenosis  was  present. 
Spasm   may   have  been   present,   of  course. 


s  after  ingestion  of  the 
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for  digestion  to  be  accomplished.    This  pouch 
can  be  well  seen  in  the  plate  of  Case  5. 

In  Cases  3  and  4,  and  in  many  of  the  cases 
in  the  literature,  the  stomach  is  not  emptied 
exclusively  by  the  stoma  route,  because  the 
stoma  is  not  at  the  lowest  [>oint  of  drainage 
of  the  stomach  in  the  erect  position.  The 
position  of  the  stomach  in  the  horizontal 
position,  that  is,  during  the  operation,  is  not 
the  same  as  when  the  patient  assumes  the 
erect  position.  This  may  be  misleading  in 
the  placing  of  the  gastro-enterostomy  open- 
ing. Especially  is  this  true  if  there  is  any 
gastroptosis.  In  the  horizontal  position  the 
pylorus  moves  upward  toward  the  diaphragm 
and  toward  the  right  so  that  the  greater  cur- 
vature is  horizontal  and  above  the  umbilicus. 
On  assuming  the  erect  position  the  pylorus 
sinlu  to  the  level  of  or  below  the  umbilicus 
and  usually  becomes  nearly  the  lowest  point 
of  the  stomach;  the  greater  curvature  is  then 
vertical  and  to  the  left.  A  gastro-enterostomy 
opening,  then,  placed  on  the  posterior  wall  of 


rs  alter  the  ingestion  of 


Plate  6.  Case  5.  ten  minutes  aiter  the  ingestioa  of  the 
bismuth  meal. 

the  stomach  at  the  lowest  point  in  the 
horizontal  position  will  not  be  at  the  lowest 
point  in  the  erect  position.  We  would  recom- 
mend, then,  that  in  placing  the  opening  it 
would  be  as  well  to  place  it  as  close  to  the 
antrum  of  the  pylorus  as  possible,  provided 
the  pylorus  is  not  held  high  in  the  abdomen 
by  adhesions.    (Figs.  10  and  n.) 

One  criticism  which  might  be  brought  against 
our  observations  might  deal  with  the  char- 
acter of  the  meal  used.  Cannon  and  Blake 
used  canned  salmon  in  order  to  have  bulky 
food.  The  German  observers,  however, 
report  practically  the  same  results  as  ours, 
using  bismuth  and  acacia  paste.  Furthermore, 
the  rich  fermented  milk  we  used  is  practically 
a  solid  food  after  it  reaches  the  stomach. 

We  observed  no  vidous  circles.  In  certain 
patients  the  duodenum  between  the  stoma 
and  the  pylorus  was  seen  to  be  full  of  bismuth, 
but  no  bismuth  was  seen  re-entering  the  stom- 
ach through  the  pylorus,  nor  any  entering 
through  the  stoma.  It  is  difficult  to  reconcile 
the  idea  of  a  vicious  circle  with  the  idea  of  a 
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Plate  7.  Case  of  gastrectomy,  len  minutes  after  the 
ingestion  of  the  bismuth  meal,  to  show  the  shadon  of  the 
stoma  for  purposes  of  comparison. 

high  intragastric  pressure  due  to  the  move- 
ments of  the  stomach  which  is  so  insistently 
emphasized  by  certain  writers. 

In  order  to  furnish  a  standard  of  compar- 
ison, we  reproduce  in  Plate  7  the  X-ray 
picture  of  a  case  of  gastrectomy;  the  shadow 
of  the  bismuth  coming  out  of  the  stoma 
corresponds  to  the  similar  shadows  In  our 
pictures  of  gastro-enterostomy. 

In  reviewing  the  literature  we  were  some- 
what surprised  to  find  that  there  were  a  num- 
ber of  cases  on  record  on  the  Continent  in 
which  the  bismuth  meal  and  X-ray  had  been 
used  to  study  gastro-enterostomy.  Aubourg 
(6)  reported  one  case,  Hartel  (7)  studied  22, 
Hesse  (8)  studied  31,  and  Maunz  (9)  studied 
2.  There  are  then  56  cases  in  all,  to  which  we 
add  6 — enough,  it  would  seem,  for  some 
conclusions. 

The  bulk  of  the  evidence  is  against  the  con- 
clusions of  Cannon  and  Blake„and  Leggett  and 
Maury.  The  great  service  of  Cannon  and 
Blake's  work  was  to  emphasize  the  necessity 
for  making  the  stoma  large  enough;  and  to 
emphasize  the  fact  that  the  operation  is  per- 
missible only  with  a  stenosis  of  the  pylorus. 
It  was  largely,  we  believe,  because  the  animals 
they  were   working  on   did   not  have  any 


pyloric  stenosis  that  their  results  were  not  in 
accord  with  the  results  observed  on  human 
chnical  material.  Of  Leggett  and  Maury's 
experiment  we  can  only  say  that  it  is  difficult 
to  imagine  an  exfieriment  which  mimicked  the 
actual  condition  which  they  set  out  to  illu- 
minate as  poorly  as  theirs  did.  The  subject 
was  an  animal  whose  trunk  is  horizontal,  so 
that  a  gastro-enterostomy  would  not  under 
any  circumstances  be  a  drainage  operation, 
the  pylorus  was  open,  there  was  neither  ulcer 
spasm  or  stenosis  present,  and  the  food  was 
represented  by  a  bag  of  shot  from  which 
trailed  a  string  which  was  anchored  to  the 
dog's  pharynx. 

It  is  perhaps  permissible  to  say  of  Berg's 
remarkable  position — that  the  pylorus  should 
be  occluded  with  every  gastro-enterostomy,— 
that  the  evidence  which  he  elaborates  to  prove 
gastro-enterostomy  is  not  a  drainage  ofwra- 
tion  was  originally  adduced  by  Cannon  and 
Blake  (whom  he  does  not  credit);  that  he 
describes  no  new  experiments  of  his  own;  that 
he  refers  vaguely  to  some  good  results  from 
the  operation  without  furnishing  any  case 
iiistories,  and  mentions  very  gingerly  (in  a 
footnote)  the  study  of  these  cases  with  the 
X-ray. 

Aubourg's  patient  was  44  years  old,  and 
in  1900  had  been  operated  upon  by  Professor 
Hartmann  for  pain  after  meals,  and  a  gastro- 
enterostomy had  been  done.  The  X-ray 
examination  in  1910  showed  that  the  function 
of  the  gastro-entero-anastomosis  was  perfect. 
The  bismuth  left  the  stomach  as  soon  as  it 
was  ingested  and  was  shortly  seen  in  the  left 
iliac  fossa.  The  stomach  was  practically 
empty  ten  minutes  after  the  ingestion  of  the 
bismuth  meal. 

Maunz  examined  two  cases  on  whom 
posterior  gastro-enterostomy  had  been  done. 
In  both  cases  the  bismuth  meal  left  through 
the  stoma  first  and  then  later,  in  one  case,  by 
the  pylorus.  So  rapid  was  the  emptying  rate 
of  the  stomach  that  the  author  feels  that  he 
should  warn  against  making  too  large  a  gastro- 
enterostomy opening. 

Hesse  studies  31  patients;  they  were  exam- 
ined at  periods  of  from  i  to  3  years  after 
gastro-enterostomy.  He  states  no  conclusions 
but  gives  very  complete  protocols  of   the 
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findings  with  figures  and  plates.  His  findings 
were  in  no  general  essential  different  from  the 
conclusions  expressed  in  this  and  in  Hartel's 
j>apers. 

Hartel  has  a  very  complete  and  interesting 
review  of  the  condition  of  the  stomach  after 
gastro-enterostomy  based  upon  the  study  of 
22  cases.  The  clinical  results  of  these  cases 
showed  16  cured,  3  bettered,  and  3  in  whom 
recurrence  of  symptoms  had  occurred.  They 
were  examined  with  bismuth  meals  of  milk 
and  acacia  at  intervals  of  4  months  to  3  years 
after  operation;  most  of  them  were  from  6 
months  to  iK  years  after.  He  distinguishes 
two  chief  groups  of  the  mechanism: 

1.  The  emptying  takes  place  through  the 
stoma  with  no  drainage  through  the  pylorus 
or  only  very  slight  pyloric  drainage.  (In  all 
cases  of  organic  stenosis  of  the  pylorus,  duo- 
denum, or  the  mid  part  of  the  stomach,  11 
cases.) 

2.  The  emptying  of  the  stomach  took  place 
both  by  means  of  the  pylorus  and  stoma. 
In  the  majority  (7)  of  the  cases  they  played 
about  an  equal  part.  In  three  cases  the 
pylorus  did  more  than  the  stoma.  (In  all 
gastric  ailments  with  a  normal  pylorus  or 
callous  ulcer  without  stenosis,  with  the  ex- 
ception of  the  eleventh  case  in  the  series.) 

The  bismuth  meal,  after  ingestion,  stays 
in  the  stomach  and  expands  it.  The  empty- 
ing of  the  stomach  takes  place  often  gradually, 
but  begins  earlier  and  is  finished  sooner  than 
normally.  The  emptying  of  the  stomach 
begins  even  before  tiie  stomach  is  filled. 

The  cure  of  a  pyloric  stenosis,  Hartel  be- 
lieves, never  takes  place,  but  the  meals  keep 
going  out  through  the  stoma  indefinitely. 
His  conclusions  are  as  follows: 

''The  emptying  by  the  stoma  is  not  strictly 
due  to  gravity,  but  the  emptying  follows  the 
physiologic  laws  of  the  stomach  itself.  The 
active  work  of  the  stomach  is  taken  up  by  the 
stoma  and  that  is  the  preferred  route,  and  the 
highest  intragastric  pressure  is  over  the 
stoma. 

"The  good  results  by  the  gastro-enteros- 
tomy depend  upon  the  implantation  of  the 
stoma.  However,  when  gastro-enterostomy 
is  done,  no  matter  where  one  puts  the  stoma, 


one  will  get  results;  the  new  opening,  though 
perhaps  not  physiologically  perfect,  will  never- 
theless play  the  door. 

"Spastic  conditions  of  the  pylorus  are  aided 
by  gastro-enterostomy  and  the  pyloric  pas- 
sage is  re-established. 

"An  attempt  to  effect  the  cure  of  an  ulcer 
in  the  middle  portion  of  the  stomach  by 
gastro-enterostomy  will  fail,  for  the  food  will 
not  be  diverted  but  wiU  reach  the  pylorus 
exactly  as  under  normal  conditions." 

CONCLUSIONS 

1.  Gastro-enterostomy,  if  properly  done, 
is  a  drainage  operation. 

2.  After  gastro-enterostomy,  if  the  stoma 
is  at  the  lowest  part  of  the  stomach  in  the 
erect  position,  the  food  leaves  the  stomach 
almost  exclusively  by  the  gastro-enterostomy 
opening. 

3.  Under  these  conditions  the  stomach  is 
emptied  with  great  rapidity. 

4.  Gastro-enterostomy  should  be  done 
only  in  the  presence  of  pyloric  stenosis, 
or  pyloric  spasm  due  to  duodenal  or  gastric 
ulcer. 

5.  The  gastro-enterostomy  opening  should 
be  made  large  and  placed  as  close  as  is  per- 
missible to  the  pyloric  antrum. 

6.  In  cases  where  the  gastro-enterostomy 
opening  does  not  quite  drain  the  stomach, 
the  food  leaves  both  by  means  of  the  stoma 
and  the  pylorus.  Even  in  these  cases,  how- 
ever, the  stomach  empties  itself  faster  than 
normal. 

7.  The  clinical  failures  after  gastro-enter- 
ostomy are  probably  due  to  the  cases  of  faulty 
implantation  of  the  stoma. 
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INTUSSUSCEPTION    OF    THE    STOMACH    AND    DUODENUM    DUE    TO 

A   GASTRIC   POLYPUS 

By  henry  wade,  M.  D.,  F.  R.  C.  S.,  Edinburgh.  Scotland 

Assistant  Surgeon,  Edinburgh  Royal  Infirmaiy  and  Leith  Hospital 


AS  far  as  I  have  been  able  to  determine 
from  a  careful  investigation  of  medical 
literature,  no  record  so  far  exists  of  a 
patient  who  has  successfully  under- 
gone operative  treatment  for  a  gastro-duo- 
denal  intussusception.  The  following  case, 
therefore,  appears  worthy  of  being  men- 
tioned : 

On  the  evening  of  June  20,  191 2, 1  received 
a  telephone  message  from  Dr.  Miller  oi 
Tranent,  and  was  asked  to  meet  him  in  con- 
sultation with  his  colleague.  Dr.  Johnstone, 
about  a  case  he  took  to  be  suffering  from 
acute  intestinal  obstruction.  The  patient  was 
a  married  woman,  48  years  of  age,  who  had 
been  more  or  less  an  invalid  for  about  a  year 
and  had  been  previously  operated  on  in  the 
Royal  Infirmary  of  Edinburgh,  when  gall- 
stones had  been  removed  from  the  gall- 
bladder. When  examined  by  us,  the  healed 
scar  of  the  wound  made  at  that  operation  was 
visible,  and  to  the  right  of  it  a  tender,  palpable 
swelling  could  be  made  out  that  felt  like  a 
distended  gall-bladder.  There  was  a  certain 
degree  of  abdominal  distention.  A  detailed 
history  of  her  illness  is  appended,  in  which  it 
is  recorded  how  the  patient  had  been  sub- 
jected to  attacks  of  vomiting  due  to  what  had 
been  taken  to  be  partial  intestinal  obstruc- 
tion. The  present  attack,  however,  was  much 
more  serious  than  any  previous  one  and  she 
was  now  in  a  critical  condition.  As  operative 
treatment  was  immediately  indicated  this  was 
undertaken,  and  the  provisional  diagnosis 
made  was  intestinal  obstruction  probably  due 
to  adhesions  in  the  neighborhood  of  the  gall- 
bladder. The  swelling  was  accounted  for  by 
distention  of  the  gall-bladder,  the  result  of  a 
recurrent  cholecystitis.  When  the  abdomen 
was  opened  by  a  vertical  incision  to  the  right 
of  the  former  scar  the  gall-bladder  was  found 
imited  to  the  abdominal  parietes  and  showed 
no  evidence  of  recent  disease.  The  swelling, 
which  had  been  palpated,  was  observed,  on 
throwing  up  the  transverse  colon,  to  be  due 


to  a  distention  of  the  upper  six  inches  of  the 
jejunum  by  a  recent  intussusception. 

This  distention  was  visible  up  to  the 
duodeno-jejunal  junction  and  could  be  felt 
to  extend  within  the  duodeniun.  It  was  ob- 
viously an  intussusception  and  was  easily 
reduced  within  the  duodenum  by  manipula- 
tion. The  appearances  seen  at  this  stage  of 
the  operation  are  indicated  in  the  accompany- 
ing drawing  (Fig.  i).  In  order  to  determine 
the  site  of  origin  of  the  invagination,  the 
stomach  and  commencement  of  the  duodenum 
were  now  examined,  and  the.  appearances 
seen  are  illustrated  (Fig.  2).  This  drawing 
demonstrates  the  deep  puckered  invagination 
of  the  stomach  wall  at  the  site  of  its  origin, 
and  shows  the  duodenum  distended  tightly 
by  the  intussusception  which  had  been  i>ar- 
tially  reduced,  the  apex  being  now  situated 
at  the  commencement  of  the  third  part  of  the 
duodenum.  The  intussusception  was  now 
completely  reduced  by  manipulation.  This 
was,  however,  a  much  more  difficult  proceed- 
ing than  at  the  first  stage  where  it  lay  within 
the  jejunum,  as  the  duodenum  was  very 
tightly  distended.  When  the  reduction  was 
completed,  there  was  felt  within  the  pyloric 
antrum  of  the  stomach  a  somewhat  pedun- 
culated tumor  the  size  of  a  duck's  egg.  The 
invagination  had  originated  here  and  this  tu- 
mor had  formed  the  apex  of  the  intussuscep- 
tion. During  the  examination  and  subsequent 
manipulations  the  lower  border  of  the  pancreas 
was  found  to  be  separated  from  the  duodenum 
by  an  imusually  wide  interval,  and  this  por- 
tion of  gut  was  exceptionally  mobile.  The 
portion  of  stomach  invaginated  was  foimd  to 
be  obtained  to  a  large  extent  from  the  fundus; 
the  pylorus  was  visible  and  was  situated  at  the 
margin  of  the  ensheathing  coat  of  the  intussus- 
ception but  was  not  drawn  within  the  ring. 

The  tumor  was  now  excised  along  with  the 
portion  of  stomach  wall  to  which  it  was 
attached,  and  the  operation  completed  in 
the  usual  manner. 
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The  patient  made  a  rapid  and  most  un- 
eventful recovery. 

DETAILED  RECORD  OF  THE  CASE 

The  patient  was  a  married  woman,  4S  years  of 
age,  with  a  healthy  grown-up  family.  The  story 
of  her  illness  can  best  be  commenced  in  the  early 
summer  of  1911.  Up  to  that  time  her  health  was 
good,  but  in  the  middle  of  the  month  of  May  she 
suddenly  became  ill  and  was  admitted  to  the  Royal 
Infirmary  of  Edinburgh  under  the  care  of  Mr.  Miles. 
From  the  record  of  her  case  taken  at  the  time,  which 
Mr.  Miles  has  kindly  allowed  me  access  to  and  has 
permitted  mc  to  publish,  1  learn  that  three  days 
prior  to  admission  she  was  suddenly  seized  with 
severe  pain  in  the  lower  part  of  the  abdomen,  and 
vomiting.  It  is  recorded  also  that  "pain  has  lasted 
ever  since  and  she  has  been  sick  on  both  the  last 
two  days.  The  pulse  has  been  regular,  but  for  the 
past  week  she  has  noticed  her  stools  to  be  paler 
in  color  than  is  usual.  She  has  had  previous  attacks 
of  pain  shooting  up  to  her  shoulder  but  no  history 
of  actual  jaundice,  and  has  been  troubled  with 
indigestion  but  no  pain  after  food.  There  has  been 
no  difficulty  in  micturition." 

When  examined,  on  admission,  there  was  no  pal- 
pable swelling  but  very  marked  tenderness  over  the 
right  side  of  the  abdomen  in  the  hypochondriac  and 
lumbar  regions.  The  abdomen  was  rigid  all  over 
the  right  side.  The  patient's  complexion  was 
slightly  tinged  with  jaundice. 

On  the  day  following  examination  the  stools  were 
observed  to  be  day-colored.  She  is  described  as 
having  an  anxious  look.  The  tongue  was  furred 
but  moist.  Her  previous  health,  had  been  satis- 
factory except  for  several  attacks  of  pain  which 
usually  radiated  to  the  right  shoulder. 

On  the  day  following  admission,  Mr.  Miles  oper- 
ated under  chloroform  aniesthesia  and  opened  the 
abdomen  through  the  right  rectus  muscle.  On 
examining  the  appendix  it  was  found  to  be  acutely 
inflamed  and  surrounded  by  a  small  quantity  of  pus 
contained  within  limiting  adhesions.  The  appendix 
was  removed  and  the  gall-bladder  explored,  and  as 
it  contained  stones  it  was  opened  and  a  quantity  of 
clear  fluid  escaped  with  numerous  yellow-faceted 
gall-stones.  As  bile  did  not  How,  the  cystic  duct  was 
opened.  The  gall-bladder  and  cystic  duct  were 
drained. 

After  the  operation  the  patient's  convalescence 
was  rapid,  and  she  returned  home  on  the  9th  of  June, 
191 1,  with  the  wound  virtually  closed. 

According  to  the  notes  of  her  case  provided  me  by 
Dr.  Johnstone,  who  attended  her  at  home,  I  find 
that  she  remained  well  for  seven  weeks  afterwards. 
Thereafter  there  supervened  sickness,  and  a  feeling 
of  nausea  accompanied  by  a  pain  in  the  stomach  and 
tenderness  over  the  epigastric  region,  with  vomiting 
which  at  times  relieved  the  pain  which  was  of  a 
"tearing"  character. 

She  returned  to  Mr.  Miles'  wards  again  on  4th  of 
August,  owing  to  an  especially  severe  attack  which 


Fig.  I.  Gastro-duodenal  intussusception,  showing  lower 
limit  of  intussusception  within  the  commencement  of  the 
jejunum. 

had  come  on  at  8  A.  M.  on  the  morning  of  the  3rd, 
when  the  patient,  being  out  of  bed  at  the  lime,  was 
seized  with  a  severe  pain  in  the  abdomen  below  the 
right  mamma.  This  pain  radiated  up  towards  the 
scapula  and  across  the  front  of  the  abdomen  to  the 
opposite  side.  The  patient  vomited  five  minutes 
afterwards,  and  continued  to  do  so  all  day  and  night 
at  frequent  intervals.  She  was  twice  sick  and 
according  to  the  ward  records  the  vomit  is  described 
as  watery.  She  had  no  attacks  of  shivering.  The 
patient  stated  that  she  had  been  told  by  her  friends 
the  day  before  admission  to  hospital  that  her  com- 
plexion was  of  a  yellower  color. 

When  examined  in  hospital  on  this  occasion,  the 
epigastric  region  was  slightly  rigid  and  was  tender 
to  touch.  She  was  detained  in  hospital  for  a  week, 
duringwhichtime  she  improved  rapidly,  the  pain  and 
vomiting  having  ceased  entirely.  She  was  sent  home 
with  instructions  to  report  at  intervals,  no  operative 
treatment  having  been  carried  out. 

After  returning  home  she  began  light  housework 
again,  and  found  that  she  had  to  restrict  her  dietary 
as  her  stomach  was  easily  upset,  and  she  often  found 
it  necessary  to  cease  taking  food  altogether  for  days 
at  a  time.  Even  with  this  precaution  there  was 
considerable  retching  with  gaseous  eructation,  and  a 
varying  degree  of  pain.  An  interval  of  a  week  or  two 
of  fair  health  would  elapse,  during  which  time  she 
could  take  more  liberty  as  regards  the  variety  of  her 
food,  but  at  the  end  of  that  period  the  former 
symptoms  would  reassert  themselves  with  more  or 
less  severity. 

According  to  Dr.  Johnstone's  notes  from  which  the 
above  facts  are  obtained,  as  a  general  rule  the  fact 
might  be  stated  that  with  rest  in  bed,  enemata  to 
evacuate  the  bowels,  and  fluid  diet,  her  condition 
would  undergo  some  amelioration,  but  she  was  never 
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absolutely  free  from  symptoms  referable  to  her 
digestion  witli  the  esceplioo  of  a  period  of  six  weeks 
at  the  beginning  of  this  year  igii.  For  the  next 
three  or  four  months  after  that  period  she  had  the 
varying  health  such  as  already  described.  About 
the  beginning  of  this  year  her  condition  became 
much  worse.  The  nausea  was  constant,  vomiting 
became  very  much  more  urgent,  necessitating  entire 
disallowance  of  all  food  by  the  mouth  and  it  even 
manifested  itself  half  an  hour  after  taking  sips  of 
water.  Much  more  materia!  was  voided  from  the 
stomach  than  was  ingested,  and  although  not  un- 
equivocally  fecal  in  character  partook  somewhat 
of  that  nature.  Pain  started  along  with  vomiting 
and  their  severity  increased  in  equal  proportion, 
but  the  pain  would  continue  for  some  time  after 
the  vomiting  ceased.  There  was  no  hasmatemesis 
present  at  any  period  of  the  illness.  Constipation 
was  a  constant  feature  throughout  her  whole  his- 
tory. 

On  examining  her  abdomen  during  this  acute 
exacerbation  a  fullness  could  be  seen  above  the 
umbUicus,  in  the  epigastric  and  inner  part  of  the 
right  hypochondriac  region,  and  on  continued  exam- 
ination a  peristaltic  wave  was  evident,  traveling 
usually  from  right  to  left.  On  palpation  this  swell- 
ing  was   sausage-like,   soft   to   touch,   and   easily 


defined,  and  corresponded  as  far  as  could  be  judged 
to  the  transverse  colon  both  in  position  and  ap* 
pearance.  A  copious  enema  was  given  and  a 
good  result  having  followed,  the  bowel  being  evac- 
uated twice,  the  swelling  was  not  nearly  so  evi- 
dent as  it  was  at  first,  although  it  could  still  he 
felt  in  the  same  position.  The  condition  was 
thought,  therefore,  to  be  probably  a  band  causing 
partial  obstruction  of  the  transverse  colon,  but 
no  certain  diagnosis  was  possible.  The  band  was 
accounted  for  by  an  omental  adhesion  remain- 
ing after  the  previous  operation  on  the  gall-blad> 

These  attacks  continued  to  recur  with  an  increas- 
ing frequency,  so  that  by  the  aoth  of  June,  1912, 
despite  rest  in  bed  and  the  treatment  described,  her 
condition  of  health  had  become  critical,  and  when 
examined  by  us  on  the  evening  of  that  day,  her  pulse 
was  1 2D  per  minute  —  small,  thready,  and  slightly 
intermittent.  Her  eyes  were  sunken,  and  the 
characteristic  abdominal  facies  was  evident.  There 
was  a  mild  degree  of  wandering.  The  temperature 
that  had  never  varied  much  from  the  normal  was 
now  slightly  subnormal. 

The  physical  signs  revealed  on  examining  the 
abdomen  have  already  been  described,  and  the 
operative  treatment  detailed. 


WADE:    INTUSSUSCEPTION  OF  STOMACH  AND   DUODENUM 


Fig.  3.  Pedunculated  myoma  of  stomach  removed  by 
opeiatlon  (natural  size),  showing  small  ulcer  of  mucous 
mcmbrape  over  vertex  o(  growth. 


PATHOLOGICAL      REPORT      ON      THE      GASIKIC 
TUMOR  REMOVED  BY   OPERATION 

The  tumor  is  of  oval  contour  and  measures 
6  centimeters  in  length,  4^2  in  breadth,  and 
2^2  in  height. 

It  has  a  broad  pedunculated  attachment  to 
the  wall  of  the  stomach,  a  portion  of  which  has 
been  exdsed  with  it.  It  is  covered  by  con- 
gested mucous  membrane,  and  a  small  circu- 
lar ulcer  has  eroded  the  mucous  membrane 
over  the  summit  of  the  tumor.  The  mucous 
membrane  Is  loosely  attached  to  the  tumor 
except  over  its  vertex  (Fig.  3). 

On  section  the  tumor  is  seen  to  have  orig- 
inated from  the  muscular  coat  of  the  stomach. 
The  growth  is  covered  by  the  mucous  mem- 
brane that  is  thinned  over  the  summit,  and 
the  submucous  tissue  and  capsule  of  the 
tumor  are  seen  as  a  clear,  broad  white  line 
surrounding  the  tumor.  The  growth  is  of  a 
firm  but  fleshy  consistency  and  closely  re- 
sembles the  appearance  of  the  ingrowth  in  an 
intra-canalicular  fibroma  of  the  female  breast. 
Fig.  4  shows  the  appearance  on  section. 

Microscopical  examination  shows  the  tu- 
mor to  be  a  fibromyoma  growing  from  the 
muscular  coat  of  the  stomach,  enveloped 
in  a  fibrous  capsule  and  covered  by  a  loose 
layer  of  mucous  membrane,  the  glandular 
element  of  which  has  been  altered  slightly 
by  the  pressure  of  the  growth. 

COMMENTARY    ON   CASE 

A  review  of  this  case  will  reveal  a  clinical 
picture  of  disease  that  is  distinct  and  definite. 


The  initial  stages  are  slightly  obscured  by 
the  attack  of  appendicitis  and  cholelithiasis 
for  which  she  was  treated.  If  the  timior 
was  present  at  this  stage  and  occasionally 
prolapsing  through  the  pyloric  orifice,  as  is 
possible,  its  detection  would  have  been  most 
difficult,  and  even  if  it  had  been  discovered 
it  is  unlikely  that  any  surgeon  would  have 
felt  justified  in  adding  the  operation  of  gas- 
trectomy to  a  case  already  undergoing  treat- 
ment for  suppurative  appendicitis  and  gall- 
stone disease. 

The  gastric  crises  from  which  she  suffered 
are  to  be  explained  by  the  occlusion  of  the 
pyloric  orifice  by  the  new  growth;  the  slight 
jaundice  can  be  accounted  for  by  the  prolapse 
of  the  tumor  into  the  duodenimi,  where  it 
mechanically  occluded  the  outlet  of  the  bile 
passages  or  by  its  presence  caused  duodenal 
catarrh  and  catarrh  of  the  ducts.  It  is  unlike- 
ly that  this  prolapse  persisted,  the  total  rest 
of  the  stomach  that  produced  ultimate  relief 
from  the  severe  discomfort  probably  allowing 
a  natural  devagination  to  take  place;  the 
violent  muscular  contraction  of  the  severe 
vomiting  would  probably  help  towards  the 
same  end. 

The  unnatural  mobility  of  the  duodenum 
and  its  loose  connection  to  the  pancreas  pos- 
sibly were  of  congenital  origin,  but  more  than 
Ukely  were  an  acquired  result  of  the  repeated 
prolapse  of  the  tumor  and  stomach  wall  into 
the  above  mentioned  canal.  In  any  case  it 
must  undoubtedly  have  facilitated  the  further 
descent  of  the  intussusception. 

The  history  of  the  last  half-month  of  the 


i88 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


patient*s  illness  strongly  suggests  that  incom- 
plete replacement  had  occurred  during  that 
period.  The  history  of  the  last  two  days  is 
that  of  total  obstruction  and  partial  devital- 
ization of  the  entrant  gut. 

With  a  clinical  picture  so  distinct  and  a 
treatment  so  easy  and  oflfering  so  excellent 
a  prospect  of  a  permanent  cure,  it  is  worth 
while  inquiring  into  the  possible  frequency 
of  such  an  occurrence,  and  the  recorded  cases 
of  a  similar  nature. 

As  was  mentioned  at  the  commencement 
of  this  article,  I  have  been  unable  to  discover 
the  records  of  any  case  similar  to  this  in 
literature,  although  a  careful  search  has  been 
carried  out.  It  seems  unlikely,  however,  that 
the  case  is  one  of  unique  incidence. 

BENIGN   TUMORS   OF   THE   STOMACH 

The  majority  of  innocent  tumors  of  the 
stomach  tend  ultimately  to  develop  towards 
the  inner  surface.  They  are  usually  sessile 
when  of  small  size  but  become  pedunculated  as 
growth  proceeds. 

Classification.  If  classified  according  to 
their  histological  structure,  adenomata,  fibro- 
mata, lipomata,  and  myomata  have  been  met 
with  forming  gastric  polypi.  According  to 
Fen  wick,  the  so-called  **  mucous  polypus"  is 
really  a  small  adenoma  which  has  undergone 
cystic  degeneration. 

Adenomata.  These  tumors  are  usually 
multiple,  and  vary  in  number  from  2  to  3  to 
over  100.  They  are  most  frequently  small, 
of  uniform  size,  and  distributed  irregularly 
on  the  surface  of  the  stomach.  They  are 
sometimes  sessile  but  are  usually  peduncu- 
lated. These  tumors  are  formed  by  hyper- 
trophy of  the  glands,  which  are  occasionally 
dilated  to  form  small  cysts.  They  are  con- 
sidered by  certain  writers  as  an  indication  of 
a  chronic  inflammatory  condition  of  the 
stomach,  a  polypoid  gastritis. 

Besides  these  glandular  polypi,  which  are 
small  in  size,  there  are  others  in  which  the 
connective  tissue  element  is  strongly  devel- 
oped, and  the  tumor  attains  a  considerable 
size.  Comil  has  recorded  a  case  where  such  a 
polypus,  5  cm.  long  by  3  cm.  broad  was  ovoid 
and  pedunculated,  and  obstructed  the  pylorus. 
Chiari  has  likewise  reported  a  case  of  a  large 


polypus  which  obstructed  the  pylorus.  Cha- 
put  removed  a  polypus  the  size  of  the  head 
of  a  fully  developed  foetus.  Tuffier  figures 
one  which  is  contained  in  the  collection  of 
the  Dupuytren  museum.  This  tumor  is  10 
cm.  long,  and  was  strangulated  in  the  py- 
lorus (Fig.  5.) 

In  one  instance  which  came  under  the 
observation  of  Fenwick,  four  pedunculated 
adenomata,  each  as  large  as  a  pigeon's  egg, 
were  foimd  attached  to  the  margin  of  the 
pyloric  ring  and  had  produced  partial  obstruc- 
tion of  the  orifice. 

Ebstein  met  with  14  cases  of  polyadenomata 
in  600  necropsies  (2.3  per  cent).  According 
to  statistics  compiled  in  London,  they  do  not 
exceed  .2  per  cent.  Out  of  34  cases  collected 
by  Fenwick  from  various  sources,  the  tumor 
was  solitary  in  14,  multiple  in  the  remain- 
ing 20. 

Fibromata.  These  are  either  single  or 
multiple.  They  usually  occur  in  the  pyloric 
end  of  the  stomach  (Fenwick).  As  a  rule  they 
are  elongated  or  club-shaped,  and  measure 
from  one  to  four  inches  in  length  (Bemabei). 
(Fig.  6). 

Lipomata.  These  are  rare  tumors,  of  small 
size,  sometimes  multiple.  They  have  been 
described  by  Virchow,  von  Russdorf,  Benaky. 
They  are  most  commonly  situated  in  the 
central  portion  of  the  stomach,  on  its  anterior 
wall. 

Myomata  and  fibromyomata.  These  tumors 
when  pedunculated  take  the  form  of  firm, 
rounded  tumors  which  vary  from  the  size  of 
a  pea  to  that  of  a  cherry,  and  are  attached  to 
the  wall  of  the  stomach  by  a  thin  pedicle. 
They  may  be  single  or  multiple,  and  are 
usually  situated  in  the  pyloric  region  (Fen- 
wick). 

Myoma  of  the  stomach  was  first  described  by 
Morgagni  in  1762,  since  which  time  more  than 
40  other  cases  have  been  recorded  (Fen- 
wick.) 

As  a  rule  it  takes  the  form  of  an  oval  or 
round,  firm,  solitary  tumor,  situated  near  the 
cardiac  orifice  or  at  the  greater  curvature,  but 
it  is  sometimes  encountered  in  the  pyloric  end 
of  the  stomach  or  in  the  duodenum  (Wese- 
ner.)  The  tumor  is  usually  of  slow  growth 
and  tends  to  become  submucous  or  subserous; 
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the  former  are  prone  to  undergo  cystic  degen- 
eration and  to  become  pedunculated,  while 
the  latter  occasionally  assume  a  sarcomatous 
character  (Brodowski.) 

Without  being  pedunculated  they  may 
produce  the  symptoms  of  pyloric  stenosis,  as 
shown  by  Pemice  and  Herold.  In  Klem- 
icke's  case,  ulceration  of  a  myoma  caused 
death  from  haemorrhage. 

V.  Erlach  removed  a  myoma  from  the  stom- 
ach which  weighed  5400,  grammes;  V.  Eisels- 
berg  one  about  the  size  of  a  man's  head,  and 
Kunze  a  hpomyoma  251  grammes  in  weight. 

SYMPTONS 

Where  a  pedunculated  benign  tumor  of 
the  stomach  is  situated  in  the  pyloric  region 
of  the  stomach,  gastric  phenomena  are  al- 
most always  present.  These  are  mainly  to 
be  accounted  for  by  the  ball-valve  action 
of  the  tumor  at  the  pyloric  orifice.  Sud- 
den and  violent  attacks  of  retching  and 
vomiting  which  persist  for  a  few  minutes  to 
several  hours  may  develop,  and  in  these  cases 
there  is  usually  a  polypus  of  considerable 
length,  the  free  extremity  of  which  is  occa- 
sionally prolapsed  through  the  pyloric  valve 
and  suffers  temporary  strangulation  (Fen- 
wick.) 

Between  the  attacks  the  patient  frequently 
enjoys  good  health.  In  such  cases  the  tumor 
presumably  possesses  a  long  pedicle  and  when 


not  producing  a  temporary  pyloric  obstruction 
permits  of  free  escape  of  the  stomach  contents. 
The  stomach  may  become  dilated  when  the 
obstruction  is  more  permanent,  and  the  pa- 
tient has  persistent  ill-health  with  more  acute 
and  more  serious  sudden  exacerbations;  pain 
after  food,  flatulence,  acidity  and  vomiting, 
with  sudden  attacks  of  severe  epigastric  pain 
and  vomiting  are  experienced.  Sometimes 
the  vomit  may  be  blood-stained  from  ulcera- 
tion of  the  tumor  or  gastric  wall.  The  latter 
may  perforate  as  in  the  case  recorded  by 
Cleghorn.  Loss  of  flesh,  anorexia,  and  cach- 
exia may  develop,  so  that  the  case  is  taken  to 
be  one  of  cancer  of  the  stomach,  and  the 
patient  may  die  from  exhaustion. 

Gibson  describes  a  case  of  ball-valve  tumor 
of  the  stomach  that  was  removed  by  operation 
from  a  man,  aged  64,  who  had  suffered  from 
"gastric"  symptoms  of  some  years  duration, 
which  in  conjunction  with  the  objective  signs 
were  considered  indicative  of  carcinoma  of  the 
stomach. 

On  opening  the  stomach,  an  innocent 
polypus  was  found  which  sprang  from  just 
inside  the  pylorus  and  had  a  ball-valve  action. 

Blake  has  recorded  a  similar  case  due  to  a 
pedunculated  adenoma. 
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Beardsley  has  described  a  case  where 
spontaneous  detachment  of  a  gastric  polypus 
occurred  and  it  was  vomited  by  the  patient. 

Fatal  haemorrhage  may  result  (Ellison.) 

Intussusception,  apart  from  the  case  al- 
ready described,  would  not  appear  to  have 
been  considered  as  a  possible  complication  of 
gastric  polypus.  Collier  has,  however,  record- 
ed a  case  where  it  developed  from  polypi  in  the 
duodenum. 

The  case  was  that  of  a  young  man  aged  21. 
His  illness  commenced  about  12  months 
previously,  with  pain  across  the  upper  part  of 
the  abdomen  and  vomiting.  The  symptoms 
increased  in  severity  during  the  last  six 
months,  until  one  evening  he  was  suddenly 
seized  with  more  than  usually  severe  pain  and 
vomiting.  The  following  morning  a  distinct 
tumor  could  be  made  out  nmning  obliquely 
across  the  abdomen  from  right  to  left.  On 
opening  the  abdomen  a  large  intussusception 
was  foimd  conunendng  a  few  inches  from  the 
pylorus.  The  patient  sank  a  few  hours  after 
operation.  At  the  post-mortem  examination 
an  enormous  number  of  polypi  were  found 
varying  in  size  from  a  pigeon's  egg  to  a  pea. 
They  were  scattered  throughout  the  stomach 
and  small  intestine,  the  greatest  number  being 
in  the  duodenum  and  upper  part  of  the 
jejunum.  The  specimen,  which  is  now  in  the 
museum  of  the  Royal  College  of  Surgeons  of 
England,  shows  the  large  lobulated  villous 
growth  situated  in  the  duodenum,  a  short 
distance  from  the  pylorus.  This  had  a  con- 
stricted attachment  to  the  mucous  membrane, 
and  was  the  starting  point  of  the  intussuscep- 
tion of  the  bowel. 

CONCLUSIONS 

1.  Benign  tumors  of  the  stomach  are  of 
occasional  occurrence.  The  majority  of  these 
ultimately  come  to  project  within  the  gastric 
chamber  and  become  pedunculated,  forming 
gastric  polypi. 

2.  These  polypi  when  situated  adjacent 
to   the  pyloric  antrum,  ultimately  produce 


occlusion    of    the   pylorus    by  a   ball-valve 
action. 

3.  This  is  indicated  by  the  signs  and  symp- 
toms of  acute  pyloric  obstruction. 

4.  The  obstruction  is  usually  intermittent, 
and  the  patient  has  intervals  of  good  health. 

5.  A  natural  cure  may  result  by  separation 
of  the  polypus  from  torsion  or  strangulation  of 
its  pedicle. 

6.  A  fatal  issue  may  ensue  from  such  com- 
plications as  haemorrhage,  perforating  ulcer, 
or  profoimd  debility. 

7.  A  gastric  polypus  may  produce  a  gastro- 
duodenal  intussusception,  reaching  as  low  as 
the  upper  part  of  the  jejunum. 

8.  Where  gastric  polypi  are  diagnosed  by 
their  clinical  indications  or  recognized  by  the 
gastroscope  in  the  region  of  the  pyloric 
antrum,  their  removal  by  operation  is  indi- 
cated. 

BIBLIOGRAPHY 

Fenwick,  Samuel,  and  Salto,  W.    Cancer  and  Other 

Tumors  of  the  Stomach,  London,  1902. 
CoRNiL.    Note  sur  les  polypes  de  restomac.    Soci6t£ 

anatomique,  1863,  p.  582. 
Chiasi.    Wiener  klin.  Wchnschr. 
Chaput.    Enorme  ad^nome  p6dicul£  de  la  parol  post^ri- 

eurede  Testomac.    Ablation  de  la  tumeur,  Guirison. 

Examen  histologique.   Sod6t6  anatomique,  1895,  p.  534. 
TuFFiER,  Th.    Chirurgie  de  I'estomac,  Paris,  1907. 
Ebstein.    Arch.  f.  Anat.  u.  Physiol.,  1864,  p.  94. 
Bernabei.    Virch.  Jahrb.,  1882,  ii,  162. 
ViRCHOW.    Traits  des  tumeurs. 
Von  Russdorf.    Lipom  des  magens.     Deutsche,  klin. 

Wchnschr.,  1867,  p.  115. 
Benaky.    Lipome  de  Testomac.     Bull,  et  m6m  de  la 

Soc.  de  Chir.,  Paris,  1905,  p.  817. 
Wesener.    Virchow's  Arch.,  xciii,  p.  377. 
Brodowski.    Virchow's  Arch.,  1876,  Ixvii,  pp.  67,  227. 
Pernice.    Quoted  by  Steiner. 
Steiner.    Ueber  Myome  des  Magen-Darmkanais.    Beitr. 

z.  klin.  Chir.,  1898. 
Herold.    Quoted  by  Steiner. 
Klemicke.    Quoted  by  Steiner. 
Von  Erlach.    Zentralbl.  f.  all.  Pathol.,  1895,  P-  240. 
Von  Eiselsberg.    Arch.  f.  klin.  Chir.,  liv,  p.  568. 
KuNZE.    Arch.  f.  klin.  Chir.  1890,  p.  753. 
Cleghorn.    N.  Zealand  Med.  J.,  1892,  p.  55. 
Gibson.  C.  L.    Ann.  Surg.,  Phila. 
Gibson,  C.  L.    Ann.  Surg.,  Phila.,  1907,  zlv,  p.  130. 
Blake,  J.  A.    Ditto. 
Beardsley.    Tr.  Path.  Soc.,  viii,  p.  219. 
Ellison.    Australian  Med.  J.,  1871,  p.  284. 
Collier.    Tr.  Path.  Soc.,  Lond.,  1896,  xlvii,  p.  46. 


ALLEN:   ELEO-APPENDICULAR  HERNIA  OF  THE  APPENDIX 


191 


ILEO-APPENDICULAR  HERNIA   OF   THE   APPENDIX  ^ 

By  lewis  W.  ALLEN,  M.  D.,  San  Francisco 

Visiting  Surgeon  to  St.  Lake's  Hospital 


AS  an  introduction  to  the  report  of  this 
case  it  may  be  interesting  to  the  mem- 
bers of  this  society  to  briefly  review 
the   literature   upon   the  subject   of 
ileo-caecal  fossae  in  general,  and   the  ileo- 
appendicular  fossa  in  particular. 

Historical.  In  1775  Santorini  (i)  of  Parma 
was  the  first  to  describe  and  illustrate  fossae 
in  the  ileo-caecal  region.  No  further  mention 
is  made  of  them  until  Huschke  (2),  in  1834, 
described  two  fossae  bounded  by  three  folds 
brought  out  by  traction  on  the  vermiform 
appendix,  which  correspond  in  a  general  way 
to  the  more  recent  and  thorough  descriptions 
of  the  ileo-appendicular  fossa — the  superior 
fossa  of  Huschke — and  the  fossa  of  the 
mesentery  of  the  appendix — the  inferior  fossa 
of  Huschke,  the  recessus  caecalis  of  Waldeyer 
(3).  Treitz  (4),  whose  epoch-making  work 
was  published  at  Prague  in  1857  on  retro- 
peritoneal hernia,  first  recognized  that  these 
hemiae  occur  in  fossae  which  are  normal,  and 
gave  us  at  that  time  the  first  intelligent  de- 
scription of  these  fossae.  He  added  to  the  two 
pericaecal  fossae  of  Huschke  a  third,  or  sub- 
caecal,  lying  behind  or  below  the  caecum. 
In  1 86 1  Luschka  (5)  added  to  these  three 
a  fourth,  above  the  ileo-colic  junction.  In 
1868  Waldeyer  in  a  very  thorough  descrip- 
tion of  these  fossae  classified  them  as  fol- 
lows: 

1.  Recessus  ileo-caecalis  superior,  or  fossa 
of  Luschka. 

2.  Recessus  ileo-caecalis  inferior,  or  the 
upper  fossa  of  Huschke. 

3.  Recessus  caecalis,  or  the  lower  fossa  of 
Huschke. 

4.  Recessus  subcaecalis,  or  fossa  of  Treitz. 
In  1870  Hartmann  (6),  a  pupil  of  Luschka, 

described  three  fossae:  ileo-caecalis  superior, 
ileo-caecalis  media,  ileo-caecalis  infima  (not 
pre\dously  described),  omitting  the  sub- 
caecalis. In  1885  Treve  (7),  in  his  Hunterian 
lectures  on  the  anatomy  of  the  intestinal 
canal  and  peritoneum  in  man,  described  the 


superior  and  inferior  ileo-caecal  fossae,  thus 
adding  his  quota  to  the  confusion  in  the 
nomenclature  of  this  comparatively  simple 
subject.  His  chief  contribution  to  the  study 
of  these  fossae,  however,  was  his  theory  as  to 
the  origin  of  his  "bloodless"  fold  (the  ileo- 
appendicular  fold),  which  aroused  considerable 
discussion  and  eventually  was  proven  quite 
conclusively  to  be  erroneous,  as  will  be  shown 
later.  In  1887  Tuffier  (8),  in  writing  upon 
the  caecum  and  its  herniae,  added  nothing  new 
to  the  description  of  the  fossae  but  showed  the 
influence  of  tiie  superior  and  inferior  ligaments 
of  the  caecum  in  maintaining  its  normal  posi- 
tion and  relations.  To  the  exhaustive  work 
of  Jonnesco  (9)  on  internal  retroperitoneal 
herniae,  published  in  1890  at  Paris,  we  are 
mainly  indebted  for  our  present  conception 
of  the  pericaecal  fossae  and  the  substitution 
of  a  saner  nomenclature  for  the  earlier  most 
confused  one.  He  describes  an  ileo-caecal 
fossa,  an  ileo-appendicular  fossa,  and  two 
retrocaecal  fossae,  an  internal  and  external. 
Brosicke's  (10)  work,  appearing  in  1898  at 
Berlin,  confirmed  that  of  Jonnesco,  but  men- 
tioned the  fossa  of  Hartmann  as  exceptional. 
An  English  publication  on  this  subject  by 
Lockwood  and  RoUeston  (11)  appeared  in 
1892,  and  a  more  complete  work  by  Berry  (12) 
in  1897,  founded  largely  on  the  investigations 
of  Jonnesco.  In  the  same  year  Moynihan,  in 
the  Arris  and  Gale  lectures  delivered  at  the 
Royal  College  of  Surgeons  of  England,  gave 
an  exhaustive  survey  of  the  anatomy  and 
surgery  of  the  peritoneal  fossae  under  the  title 
of  "Retroperitoneal  Hernia."  This  work 
was  revised  and  in  part  rewritten  by  his 
colleague,  J.  F.  Dobson,  in  a  foUo  edition  in 
1906,  and  can  be  heartily  recommended  for 
its  clear  and  comprehensive  treatment  of  this 
interesting  subject. 

Dropping  all  the  confusion  of  the  past,  we 
will  therefore  adopt  the  classification  of 
Moynihan  for  pericaecal  folds  and  fossae, 
which  is  as  follows: 
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The  primary  folds  are: 

1.  The  ileo-colic  (or  anterior  vascular) 

fold. 

2.  The  accessory  ileo-colic  fold. 

3.  The  ileo- appendicular  fold. 

4.  The  meso- appendix  (or  posterior  vas- 

cular) fold. 
The  fossae  formed  by  these  are: 

1.  The  ileo-colic  fossa. 

2.  The  accessory  ileo-colic  fossa. 

3.  The  ileo-appendicular  fossa. 

The  secondary  folds  formed  by  secondary 
physiological  adhesion  of  the  ascending  colon 
to  the  posterior  abdominal  wall  vary  greatly, 
depending  upon  the  time  such  coalition  be- 
tween the  colon  and  ciecum  with  the  posterior 
abdominal  wall  takes  place.  Two  folds  are 
quite  constant,  (a)  the  parieto-colic  and  {b)  the 
mesenteri CO- parietal,  forming  the  retrocEccal 
fossE.  Sometimes  there  is  a  third  fold  be- 
tween these  two,  making  an  outer  and  inner 
retrocolic  fossa.  A  fourth  fossa,  infraciecalis. 
described  by  Biesiadecki  (13),  is  sometimes 
found  and  is  of  occasional  surgical  importance 
because  of  hernial  protrusions  of  the  small 
intestines  into  it  followed  by  strangulation. 
It  is  a  hernial  protrusion  of  the  peritoneum 
behind  a  sharp  band  formed  at  the  junction 
of  the  loose  upper  half  of  the  iliac  fascia 
with  the  rigid  lower  half. 

In  this  paper  we  are  interested  with  the 
ileo-appendicular  fossa.    As  this  fossa  differs 


somewhat  in  its  formation  from  the  other 
primary  fosss,  and  as  its  mode  of  origin  has 
given  rise  to  considerable  discussion,  it  may 
be  well  to  refresh  our  memory  concerning 
the  anatomical  points  involved.  The  ileo- 
colic fossa  and  the  accessory  ileo-colic  fossa 
are  dependent  for  their  formation  upon  the 
branches  of  the  ileo-colic  artery;  the  ileo- 
appendicular  fossa  only  partially  so.  The 
main  extension  of  the  ileo-colic  artery  passes 
anteriorly  to  the  ileo-coUc  junction  forming 
the  edge  of  the  ileo-colic  (anterior  vascular) 
fold  and  the  anterior  rim  of  the  ileo-coUc  fossa. 
The  appendicular  artery  usually  passes  poste- 
riorly to  the  ileum.  At  the  lower  border  of 
the  ileum  it  gives  off  one  of  its  chief  branches, 
which  passes  first  downward  and  to  the  right, 
then,  curving  upward  in  an  anterior  direction, 
it  passes  inward  and  to  the  left,  forming  the 
edge  of  the  ileo-appendicular  fold,  or  "blood- 
less" fold  of  Treves.  It  thus  forms  the 
anterior  edge  of  the  opening  into  the  ileo- 
appendicular  fossa. 

The  ileo-appendicular  fold  (superior  ileo- 
cascal  fold,  Waldeyer,  Tuffier;  "bloodless" 
fold,  Treves;  ileo-caecal  fold,  Lockwood  and 
Rolleston,  Kelynack,  and  Berry;  ileo-appen- 
dicular fold,  Jonnesco,  Juvara).  Moynihan 
considers  the  name  suggested  by  Jonnesco 
(ileo-appendicular  fold)  as  describing  most 
accurately  the  origin  and  attachment  of  the 
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p>eritoneal  fold  and  as  one  so  distinctive  as  to 
avoid  any  likelihood  of  confusion.  "The 
fold  extends  from  the  lower  border  of  the 
ileum — that  directly  opposite  the  line  of  the 
mesenteric  attachment — to  the  anterior  sur- 
face of  the  meso-appendix.  It  is  quadrilateral 
in  outline.  The  upper  border  is  attached  to 
the  ileum  for  an  extent  which  is  extremely 
variable.  An  average  length  will  be  between 
i}4  to  2yi  inches.  The  lower  border  extends 
from  an  angle  formed  by  the  appendix  with 
the  caecum  inward  on  the  anterior  surface 
of  the  meso-appendix  along  a  Une  which  is 
almost  parallel  with  the  superior  border 
when  the  appendix  is  straightened  out. 
Sometimes  this  line  of  adhesion  is  shifted  to 
the  appendix  itself.  Its  outer  or  right  border 
is  attached  to  the  inner  aspect  of  the  caecum 
as  far  down  as  the  root  of  the  appendix. 
Its  left  or  inner  border  is  concave  to  the  left 
and  free.  This  edge  contains  the  recurrent 
or  ileo-appendicular  artery  given  ojff  almost 
immediately  below  the  level  of  the  ileum 
from  the  main  appendicular.  From  its  origin 
the  littie  vessel  runs  slightly  downwards  and 
outwards  in  the  meso-appendix,  and  then, 
turning,  it  forms  an  arch  with  tiie  convexity 
downward  and  to  the  left  as  it  runs  upward 
to  the  ileimi  between  the  layers  of  the  ileo- 
appendicular  fold." 

Besides  the  artery  and  veins  this  fold  also 
holds  between  the  two  layers  of  the  peri- 
toneum some  muscular  fibers,  first  noticed 
by  Luschka  in  1861,  which  are  continuous 
with  the  longitudinal  fibers  of  the  ileum  and 
caecum.  Luschka  considered  that  this  fold 
acted  as  a  regulator  between  the  ileum  and 
the  caecum,  keeping  a  proper  and  advanta- 
geous relative  position  for  these  two  viscera. 
The  presence  of  these  muscular  fibers  in  the 
ileo-appendicular  fold  marks  a  difference  in 
this  fold  from  the  other  pericaecal  folds  and 
has  led  to  considerable  discussion  as  to  its 
real  origin. 

Waldeyer  first  demonstrated  that  the 
ileo-colic  (anterior  vascular)  fold  and  the 
meso-appendix  (posterior  vascular)  fold  owe 
their  origin  to  the  lifting  up  of  a  peritoneal 
reduplication  by  each  of  the  vessels  running 
from  the  ileo-colic  artery  to  the  caecum  and 
appendix,   the  extent  and  development  of 


these  folds  being  entirely  and  solely  dependent 
upon  these  vessels,  being  in  fact  vascular  folds. 
The  origin  of  the  ileo-appendicular  fold,  how- 
ever, has  not  as  yet  received  any  entirely  satis- 
factory explanation.  Huntington  (14),  from 
a  study  of  the  comparative  anatomy  of  the 
alimentary  canal  of  apes,  points  out  that  the 
vascular  folds  vary  with  the  freedom  of  the 
colon  and  caecum,  but  the  intermediate  (ileo- 
appendicular)  fold  is  of  good  size  in  all,  though 
varying  in  the  position  and  extent  of  its 
attachments.  Treves,  from  a  similar  study, 
concludes  that  the  intermediate  (his  ''blood- 
less") fold  is  the  remains  of  the  earlier 
posterior  vascular  fold  or  true  mesentery  of 
the  appendix,  the  meso-appendix  as  found  in 
man  being  a  substituted  mesentery.  Lock- 
wood  and  Rolleston  rather  agree  with  Treves, 
but  Jonnesco  holds  that  the  meso-appendix 
is  the  true  appendicular  mesentery,  and  the 
ileo-colic  and  ileo-appendicular  folds  are  the 
mesentery  of  the  caecum.  Berry  agrees  with 
this  because  of  the  established  fact  that  the 
meso-appendix  is  the  only  constant  fold. 
He  considers  that  the  appendix  is  gradually 
replacing  the  caecum  in  fimctional  activity 
because  the  meso-appendix  is  the  largest,  the 
most  constant,  and  the  most  vascular  of  the 
three.  On  the  other  hand,  Luschka  and  his 
pupil  Hartmann  held  that  the  ileo-appendic- 
ular fold  is  produced  by  the  raising  up  of  the 
peritonemn  by  muscle  fibers,  already  referred 
to,  extending  across  the  inferior  ileo-caecal 
angle.  Toldt  in  1879  elaborated  this  theory 
and  considered,  because  this  fold  contained 
practically  no  blood-vessels  and  because  the 
muscular  fibers  producing  the  fold  only  ap- 
peared at  the  end  of  the  fifth  month,  while 
the  anterior  and  posterior  vascular  folds  are 
to  be  seen  in  the  fourth  month,  that  it  was  a 
portion  of  the  peritoneum  detached  from  the 
caecum.  These  authors  hold  that  the  fold  is 
muscular  in  origin. 

Moynihan  believes  that  the  theory  of 
Treves  is  without  evidence  and  wholly  untrue. 
Combining  the  ideas  of  Luschka  and  Brosicke, 
he  considers  the  true  explanation  to  be  both 
muscular  and  vascular.  He  says:  '*If  an 
embryo  of  the  fourth  month  be  examined,  it 
will  be  found  that,  at  the  point  of  budding 
where  the  caecum  is  developing,  an  artery 
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(the  ileo-colic)  supplies  two  branches  to  the 
bud,  one  anterior,  ^e  other  posterior.  These 
two  vessels  lie  on  the  surface  of  the  gut 
immediately  beneath  the  layers  of  the 
peritoneiun.  As  the  cscal  bud  increases  in 
size,  sprouting  away  from  the  mesenteric 
attachment,  it  would  drag  its  vessels  with 
it;  but  the  caecal  growth  is  more  rapid  than 
the  vascular.  The  result  is  that  the  vessels 
seek  a  short  path  and  nm  straight  to  their 
destination  instead  of  following  the  outline 
of  the  gut.  In  doing  so  they  pull  up  and  drag 
upon  the  peritoneum  in  their  neighborhood, 
and  so  lead  to  the  formation  of  two  distinct 
plica,  the  anterior  and  posterior  vascular  folds 
already  referred  to.  At  the  end  of  the  fifth 
month,  when  the  csecal  bud  is  easily  recogniz- 
able, there  is  seen,  in  between  the  ileum  and 
the  csecum,  the  intermediate  fold  already 
developed,  and  it  contains  between  its  layers 
the  bundle  of  muscle  fiber  above  mentioned. 
Now  from  the  posterior  or  dorsal  vessel, 
running  in  the  posterior  vascular  fold,  a 
branch  is  given  off,  which,  rxmning  in  a  curved 
direction,  mounts  upward  eventually  to  the 
ileum.  This  is  the  ileo-appendicular  artery, 
which  lies  in  the  free  edge  of  the  ileo-appen- 
dicular fold.  The  later  development  of  this 
fold,  then,  it  would  seem,  depends  upon  the 
vessel  in  its  free  margin.  This  theory,  there- 
fore, looks  upon  the  ileo-appendicular  fold  as 
of  a  twin  origin.  It  is  a  compound  fold. 
Primarily  it  is  muscular,  dependent  upon  the 
ileo-appendicular  muscle.  Later,  its  develop- 
ment is  modified  by  and  attributable  to  the 
ileo-appendicular  artery,  the  recurrent  branch 
of  the  main  appendiciUar  vessel.  This  being 
the  case,  the  ileo-appendicular  fold  is,  in  part 
at  least,  secondary  to  and  dependent  upon 
the  posterior  vascular  fold,  the  meso-appen- 
dix.  It  is  the  last  fold  to  appear  in  the 
embryo,  less  constant  than  the  meso-appen- 
dix,  and  receives  its  vessel  (upon  which  it  to 
some  extent  depends  for  its  existence)  from  the 
posterior  vascular  fold.  It  cannot,  therefore, 
be  the  primitive  mesentery  of  the  caecum." 

The  ileo-appendicular  fossa.  Having  now 
a  dear  understanding  of  the  origin  and  loca- 
tion of  the  fold,  the  fossa  is  found  between 
it  and  the  meso-appendix,  its  size  depending 
mainly  upon  the  size  of  the  fold. 


Pathology.  This  fossa  is  subject  to  two 
pathological  conditions,  cysts  and  hernia. 
By  the  closure  of  the  mouth  of  the  fossa,  cysts 
the  size  of  a  lemon  have  been  observed 
occupying  the  site  of  the  fossa.  As  to  hernia 
into  this  fossa,  either  the  small  intestine  or 
the  vermiform  appendix  may  become  lodged 
in  it.  Moynihan  has  reported  seven  cases. 
Careful  and  thorough  search  of  the  literature 
of  all  cases  of  retroperitoneal  hernia  fails  to 
add  a  single  case  to  his  list  brought  up  to  1906. 

Etiology.  Dr.  Nasse  (15),  reporting  his  case 
in  1896,  in  discussing  the  causes  which  lead 
to  the  formation  of  such  herniae  mentions: 
(i)  Brosicke's  leaning  to  a  mechanical  theory, 
that  it  depends  upon  the  relation  between  the 
size  of  the  opening  of  the  fossa,  the  fimmess 
of  the  edges  of  the  opening,  and  the  abdominal 
pressure;  (2)  Jonnesco's  theory  that  the 
appendix  becomes  caught  by  adhesions  to 
the  iliac  fossa  together  with  the  neighboring 
ileum,  which  thus  becomes  an  entering 
wedge  for  the  admission  of  other  portions  of 
the  intestines;  (3)  Tuffier's  belief  that  an 
unusual  fullness  of  the  intestines,  supple- 
mented by  an  increase  in  the  intra-abdominal 
pressure,  would  force  the  intestinal  loops  into 
the  fossa.  Probably  all  three  enter  into  the 
development  of  a  hernia. 

Ileo-appendicular  hernia  of  the  appendix. 
Hernia  of  the  appendix  into  the  ileo-appen- 
dicular fossa  has  been  studied  by  C.  B.  Lock- 
wood  alone  of  all  surgical  writers.  His  first 
observations  were  made  on  the  cadaver  and 
were  first  given  to  the  profession  in  1889  ^ 
his  Hunterian  lectures  on  hernia.  In  1890, 
in  the  Transactions  of  the  Pathological 
Society,  London,  vol.  xli,  p.  118,  in  an  article 
on  retroperitoneal  hernia  of  the  vermiform 
appendix,  he  quotes  two  cases  apparently 
non-pathological  found  in  autopsy  dissection. 
In  both,  the  vermiform  appendix  was  thought 
to  be  absent.  In  one  "a  vermiform  appendix 
two  inches  long,  was  discovered  lying  in  a 
small  blind  pouch  which  ran  behind  and 
parallel  with  the  ileum.  There  seemed  no 
doubt  that  this  pouch  was  an  ileo-caccal  (now 
more  specifically  called  ileo-appendicular) 
fossa."  In  the  second  the  author  simply 
states  that  the  hernia  took  place  into  one  of 
the  ileo-caecal  fossae.    As  he  quotes  Lichen- 


ALLEN:   ILEO-APPENDICULAR  HERNL\  OF  THE  APPENDIX 


I9S 


steniy  who  classifies  the  ileo-caecal  fossseinto 
recessus  ileo-caecalis,  recessus  ileo-c£caIis 
superior  and  recessus  ileo-caecalis  infima, 
this  case  can  reasonably  be  placed  in  the  more 
recent  classification  as  a  case  of  hernia  of  the 
vermiform  appendix  into  the  ileo-appen- 
dicular  fossa,  making  two  of  this  variety 
quoted  by  him.  The  chief  interest  in  this 
last  specimen,  says  Lockwood,  lay  in  the  fact 
that  the  vermiform  appendix,  lying  only 
partially  herniated  into  this  fossa,  almost 
completely  disappeared  when  the  caecum  was 
pulled  downward;  thus  throwing  light  upon 
the  mode  of  formation  of  these  anomalies. 

He  refers  to  an  article  by  Lichenstem  (i6), 
in  Ziemssen's  Cyclopaedia  of  Medicine,  where 
three  cases  of  retrocaecal  hernia  of  the  appen- 
dix are  dted,  two  of  which  were  strangulated; 
but  on  looking  up  Lichenstem's  article  we 
find  that  these  were  retroperitoneal  hemiae 
but  not  of  the  vermiform  appendix.  Lock- 
wood  in  this  early  publication  concludes 
"  that  retroperitoneal  hernia  of  the  vermiform 
appendix  may  occur  into  either  the  subcaecal 
or  ileo-caecal  (ileo-appendicular)  fossae;  fur- 
ther, that  it  may  be  either  partial  or  com- 
plete; and,  lastly,  that  the  mouth  of  the  fossa 
may  become  completely  closed." 

As  causative  factors,  Lockwood  thinks 
these  hemiae  may  be  either  developmental  or 
pathological.  In  the  first  alternative,  whilst 
the  subcaecal  fossa  is  being  formed  during 
the  descent  of  the  caecum,  the  appendix  may 
become  immured  within  it  as  is  suggested  by 
the  case  of  partial  hernia  mentioned  above. 
In  the  second,  the  appendix  may  be  im- 
prisoned in  the  fossa  during  the  displacement 
of  the  caecum  and  iliac  peritoneum,  which  is 
caused  by  the  formation  of  a  large  hernial 
sac,  such  as  has  been  described.  It,  however, 
seems  to  me  that  this  is  very  uncertain  and 
cloudy  reasoning.  Finally,  he  says,  it  is 
possible  to  conceive  that  the  appendix  itself 
might  by  its  own  movements  find  its  way  into 
a  retroperitoneal  fossa  which  had  been 
previously  formed  in  the  ordinary  way. 

Surgical  aspects.  In  1901  Lockwood  devel- 
ops the  surgical  aspects  of  this  form  of  hernia 
of  the  appendix  in  a  book  entitled  "Appen- 
dicitis, Its  Pathology  and  Surgery"  (17),  and 
writes  as  follows:  "The  vermiform  appendix 


may  be  herniated  into  either  the  ileo-caecal  or 
subcaecal  fossa,  but  the  former  position  is 
much  the  more  common.  The  mouth  of  the 
ileo-caecal  fossa  is  situated  at  the  ileo-caecal 
angle,  and  is  seen  when  the  ilemn  and  caecum 
are  lifted  up.  It  runs  upward  behind  the 
ileo-colic  junction  and  parallel  to  the  right 
colon.  This  fossa  may  be  as  long  as  three 
inches  and  easily  admit  the  finger  or  a  loop  of 
the  intestine.  I  have  several  times  found  the 
inflamed  appendix  in  the  ileo-caecal  (ileo- 
appendicular;  fossa.  When  the  hernia  is  but 
partial  the  appendix  is  easily  found  and  with- 
drawn, but  when  the  hernia  is  complete  and 
the  mouth  of  the  fossa  closed,  the  greatest 
difficulties  may  arise.  It  is  possible  that 
acciunidations  with  their  attendant  troubles 
are  more  likely  to  occur  within  herniated 
appendices." 

He  dtes  two  cases.  One  (No.  28,  p.  113) 
was  a  complete  hernia  described  as  follows: 
"The  appendix  could  not  be  discovered  at  the 
Ueo-caecal  angle,  beneath  the  caecum,  or  in 
the  pelvis.  Something  hard  was  felt  along 
the  inner  edge  of  the  right  colon.  .  .  . 
Some  years  before  I  had  given  attention  to 
retroperitoneal  hernia  of  the  vermiform  ap- 
pendix. I  had  also,  in  conjunction  with  my 
friend  Mr.  Rolleston,  investigated  the  anat- 
omy and  positions  of  the  vermiform  appen- 
dix (11),  with  the  result  that  I  am  convinced 
that  the  vermiform  appendix  is  never  absent 
except  as  the  result  of  disease.  I  have  also 
learnt  that  it  is  not  infrequently  hidden  away 
in  either  the  Ueo-caecal  or  subcaecal  fossa; 
and  that  the  mouth  of  the  fossa  may  become 
occluded  and  be  most  difficult  to  find.  Being 
imable,  therefore  (in  this  case),  to  discover 
the  vermiform  appendix  in  any  of  its  usual 
situations,  I  began  to  seek  for  it  in  the  ileo- 
caecal  and  subcaecal  fossae.  When  the  caecum 
was  raised  the  peritoneum  beneath  looked 
perfectly  smooth  and  without  a  trace  of  any 
fossa.  A  swelling  of  the  most  doubtful  nature 
was  felt  beneath  the  commencement  of  the 
right  colon.  At  length  a  delicate  streak  was 
observed  running  across  the  peritoneum  of  the 
iliac  fossa  close  to  the  attachment  of  the 
ascending  colon.  A  Uttle  pulling  apart  with 
dissecting  forceps  showed  that  this  was  the 
mouth  of  the  fossa,  within  which  the  appen- 
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dix  lay  concealed  and  from  which  it  easily 
turned  out." 

The  other  case  (No.  33,  p.  125),  was  only  a 
partial  hernia.  ''The  appendix  rose  from  the 
inner  side  of  the  caecum  and  ran  downward 
for  about  2  cm.,  where  it  was  bent  at  an  acute 
angle  to  disappear  into  the  ileo-caecal  (ileo- 
appendicular)  fossa.  About  5  cm.  more  of  the 
appendix  was  pulled  out  of  the  fossa  where  it 
had  coiled  upon  itself.  The  last  2  cm.  of  the 
appendix  was  as  hard  as  India-rubber,  and 
resumed  its  curve  after  it  had  been  straight- 
ened out.  The  ileo-caecal  (ileo-appendicular) 
fossa  was  from  4  to  5  cm.  deep,  and  would 
just  admit  the  first  two  joints  of  the  index 
finger." 

He  also  mentions  a  case  of  acute  strangula- 
tion of  the  appendix  in  the  ileo-caecal  (ileo- 
appendicular)  fossa  described  by  Mr.  Hea- 
ton  (18);  *'The  appendix,  5  inches  long,  was 
quite  free  afld  natural  in  appearance  except 
for  its  distal  end.  This  was  tightly  stran- 
gulated in  a  peritoneal  sac  which  passed  up- 
ward behind  the  junction  of  the  ileum  with 
the  caecum.  This  'ileo-caecal  pouch'  had  a 
smooth  rounded  orifice,  and  was  about  the 
size  of  a  walnut.  The  patient  had  been  ill 
for  five  days  with  acute  abdominal  symptoms 
marked  by  recurring  attacks  of  severe  colic, 
collapse,  and  vomiting." 

The  further  search  of  the  literature  for  this 
particular  type  of  retroperitoneal  hernia  has 
been  very  trying  and  difficult  because  all 
retroperitoneal  herniae  had  to  be  looked  up, 
read  and  stricken  out  lest  an  ileo-appendicular 
hernia  of  the  appendix  might  have  been 
included  with  other  retroperitoneal  hernia; 
all  herniae  of  the  appendix  had  to  be  sought 
for  that  a  retroperitoneal  variety  might  not 
be  overlooked;  and  lastly,  the  nomenclature 
of  these  pericaecal  herniae  has  been  so  con- 
fused that  all  possible  varieties  had  to  be 
searched  out  for  fear  that  this  particular 
form  might  be  included  under  some  other 
heading.  After  a  most  careful  search  only 
two  other  cases  were  found  which  might 
be  included  in  our  list,  and  these  two  are 
very  doubtful. 

Elliot  (19)  in  ^1891  reported  an  "appendix 
being  foimd  in  the  ileo-caecal  fossa."  His 
description  is  that  "the  appendix  was  found 


embedded  in  adhesions,  winding  around  imder 
the  caecum  in  a  fold  of  the  peritoneum  which 
Treves  describes  as  an  ileo-caecal  fossa." 
Apparently  this  was  in  the  retrocaecal  fossa, 
and  should  not  be  classified  with  our  cases. 
He,  however,  dtes  a  dissecting-room  case  of 
Mixter  "where  the  appendix  was  actually 
lying  in  an  ileo-caecal  fossa,  differing  only 
slightly  from  the  one  described  by  Treves." 
This,  if  admitted,  would  be  the  third  dissect- 
ing-room case.  In  1905,  A.  C.  Wood  (20),  of 
Philadelphia,  reported  a  case  of  "trans- 
mesenteric  hernia  of  the  appendix,"  but  his 
description  does  not  state  through  what 
mesentery  the  appendix  herniated — whether 
he  referred  to  the  mesentery  of  the  ileum  or 
to  that  of  the  appendix  itself.  This  I 
attempted  to  have  cleared  up  by  a  statement 
from  him,  but  could  get  no  answer.  If  he 
referred  to  the  mesentery  of  the  ileum  it  was 
very  similar  to  my  own  case  about  to  be 
reported. 

Murphy  (21)  refers  to  the  possibility  of  such 
herniae,  but  cites  no  cases.  He  says:  "The 
appendix  may  be  lodged  in  either  of  two  of 
the  pericaecal  fossa  (retroperitoneal  hernia  of 
the  appendix).  In  many  cases  it  can  be 
readily  extricated;  in  others  the  orifice  of  the 
fossa  becomes  closed  by  adhesions  and  the 
organ  is  found  with  the  greatest  diflSculty. 
It  is  beHeved  that  inflammatory  phenomena 
are  more  likely  to  originate  in  such  herniated 
appendices,  in  which  case  the  abscess  is 
essentially  retroperitoneal.  Hernia  of  the 
appendix  is  more  frequent  into  the  ileo- 
appendicular  fossa  than  into  the  subcaecal 
or  retrocolic."  This  is  also  Lockwood's 
opinion  but,  judging  from  the  reported 
surgical  cases,  I  have  not  found  this  true. 

To  these  I  wish  to  add  the  following 
case: 

Yoshida,  a  Japanese  laborer,  36  years  old,  un- 
married, entered  St.  Luke's  Hospital  October  5, 
191 1 ;  from  him  we  obtained  the  following  history: 
Family  and  previous  history  negative  as  to  its  bear- 
ing upon  the  present  illness.  Twenty  days  before, 
the  present  trouble  began  with  severe  pain  in  the 
right  side  of  the  abdomen  in  the  iliac  region.  After 
three  or  four  days  the  pain  subsided,  only  to  come 
on  again  with  more  severity  at  the  end  of  a  week, 
continuing  to  the  time  of  admission.  He  never 
had  had  any  previous  attack,  and  this  one  was 
unaccompanied  by  vomiting  or  diarrhoea,  chills  or 
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fever.  Examination  showed  him  to  be  thin  but  very 
muscular,  with  normal  heart  and  lungs.  The  right 
rectus  was  rigid  and  there  was  tenderness  over 
both  sides,  most  marked  over  McBurney's  point. 
No  tympany.  Pulse  56,  temp.  97.2°.  Blood  count: 
H.,  90;  reds,  4,750,000;  whites,  10,400;  polynuclear, 
84;  large  mononuclear,  9;  small,  7.  He  was  operated 
upon  October  6,  19x1,  under  nitrous  oxide  and 
ether.  Kammerer  incision  and  abdomen  opened. 
A  mass  the  size  of  a  small  lime  could  be  felt,  which 
was  very  freely  movable.  This  was  isolated  from 
the  general  cavity  by  a  single  layer  of  abdominal 
pads  without  much  exposure  of  the  general  viscera. 
This  mass  was  observed  to  be  on  the  inner  side  of 
what  was  considered  to  be  the  caecum,  but  it  was  at 
once  noticed  on  searching  for  a  line  of  cleavage  that 
the  usual  ease  of  finding  such  a  point  of  attack  was 
absent.  The  most  probable  point,  at  the  junction 
of  the  mass  with  the  bowel  wall,  was  therefore 
opened  and  pus  soon  found.  An  abscess  about  the 
size  of  a  walnut  was  opened,  a  dram  of  pus  wiped 
out,  and  the  cavity  sterilized.  The  entire  mass 
being  so  small  and  so  circumscribed,  it  was  decided 
to  remove  the  appendix.  Ligatures  were  passed  for 
this  purpose  at  the  upper  border  of  the  mass.  On 
tying  and  cutting  these  it  was  found  that  no  proper 
mesentery  of  the  appendix  had  been  divided. 
Therefore  in  order  to  free  the  mass  ligatures  were 
passed  below,  and  what  was  at  first  considered  to 
be  the  lumen  of  the  appendix  was  tied  off  and 
divided.  This  not  freeing  it,  another  was  passed 
closer  to  the  bowel,  which  proved  to  surround  the 
real  appendix.  The  other  lower  ligature  was  then 
examined  again,  a  probe  passed  into  it  which  dis- 
covered it  to  be  the  divided  ureter.  The  other  end 
was  then  sought  above  and  found  in  the  connective 
tissue,  demonstrating  that  the  right  ureter  had 
become  enclosed  in  the  mass  of  inflammatory  tissue 
with  the  appendix.  The  mass  was  then  removed 
entire,  leaving  the  two  ends  of  the  ureter  and  the 
stump  of  the  appendix  in  a  field  of  retroperitoneal 
connective  tissue.  The  stump  of  the  appendix  was 
first  treated.  On  attempting  to  invert  it  into  the 
csecum  it  was  found  to  be  impossible  to  do  so.  It 
was  further  discovered  on  enlarging  the  field  of 
operation  that  the  ileum  was  below  the  previous 
site  of  the  abscess,  passing  to  the  right  over  the  top 
of  the  caecum,  which  was  drawn  to  the  left  up  under 
it  and  the  two  united  by  fresh  adhesions.  On 
separating  these  adhesions  and  straightening  out 
the  ileum,  it  was  found  necessary  to  pass  the  stump 
of  the  appendix  through  the  mesentery  of  the  ileum 
before  it  could  be  inverted  into  the  caecum.  This 
being  done,  the  hole  in  the  mesentery  of  the  ileum 
was  sutured.  The  two  ends  of  the  ureter  were  united 
by  a  Robson  ureto-ureter  anastomosis,  and  the  free 
end  of  the  ometum  utilized  to  cover  the  raw  perito- 
neal surface  and  the  ureteral  junction.  A  Morris 
wick  drain  was  placed  to  the  site  of  the  abscess  rest- 
ing on  the  omentum  and  the  walls  of  the  abdomen 
closed  about  it,  a  second  small  drain  being  inserted 
more  superficially. 


In  reviewing  this  case  we  find  that  the 
appendix  was  situated  above  the  ileum  and 
to  the  inner  side  of  the  ascending  colon ;  that 
the  stump  of  the  appendix  had  to  be  passed 
beneath  the  ileum  through  its  mesentery  in 
order  to  be  inverted  into  the  caecum;  and  that 
the  whole  mass  was  retroperitoneal,  involving 
within  itself  one  half  to  three  quarters  of  an 
inch  of  the  ureter  (this  much  being  found 
afterward  on  examination  of  the  abscess 
mass).  The  only  explanation  of  these  condi- 
tions would  be  a  hernia  of  the  appendix  into  the 
ileo-appendicular  fossa,  its  subsequent  inflam- 
mation with  abscess  formation,  and  the  involve- 
ment of  the  ureter  within  the  inflammatory 
mass. 
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IT  is  not  the  purpose  of  this  paper  to  make 
an  exhaustive  study  of  the  many  indica- 
tions for  abdominal  Cesarean  section. 
Such  a  review,  while  it  might  possibly  be 
made  interesting  and  profitable  to  the  obste- 
trician, would  be  out  of  place  before  this  body 
of  general  surgeons  and  gynecologists,  whose 
work,  as  a  rule  and  from  choice,  is  not  along 
obstetric  lines.  Therefore  I  propose  to  discuss 
some  of  the  more  important  and  commoner 
indications  for  the  operation  under  considera- 
tion, illustrating  the  various  indications  by 
cases  from  my  own  practice. 

First,  let  me  say  that  it  is  my  belief  that 
the  chapter  on  the  indications  for  abdominal 
Csesarean  section  must  be  rewritten,  on 
account  of  the  great  advances  made  in  the 
technique  of  the  operation.  Undoubtedly 
the  results  of  abdominal  Caesarf^an  section 
will  be  still  more  satisfactory,  once  the  surgeon 
comes  to  a  full  realization  of  the  fact  that, 
unlike  the  intestine,  the  stomach,  or  the 
bladder,  the  pregnant  uterus,  where  sepsis 
from  below  is  present  or  liable  to  develop, 
cannot  be  incised  by  the  abdominal  route 
without  grave  danger  of  a  fatal  issue  from 
peritonitis.  It  is  difficult  to  keep  this  differ- 
ence in  mind.  Still  it  must  be  done  if  the 
indications  and  contra-indications  for  the 
operation  are  to  be  intelligently  studied. 

Obstetrics  is  perhaps  one  of  the  most,  if 
not  the  most,  conservative  department  of 
medicine  and  surgery.  The  obstetrician, 
among  other  things,  gives  up  a  great  deal  of 
time  to  the  consideration  of  how  the  foetus 
or  passenger  shall  best  be  conducted  through 
the  pelvis  or  the  passage.  Sometimes  the 
latter  is  narrow  or  otherwise  obstructed. 
Sometimes  the  foetus  in  itself  or  in  its  position 
is  at  fault,  and  complicates  the  problem.  At 
other  times  the  difficulty  lies  with  the  power, 
or  uterine  contractions.  The  obstetrician's 
art  consists  in  imraveling  the  tangle  and  so 
changing  conditions  as  to  make  it  [>ossible 
for  a  live  child  to  be  bom  by  the  natural 


passages.  And  giving  up  so  much  time  and 
thought  to  the  problem,  he  very  naturally 
is  somewhat  contemptuous^  of  tJie  surgeon 
who,  waving  aside  the  problem  outlined 
above,  settles  the  question  by  removing  the 
child  through  the  abdomen.  Now  I  must 
confess  that  my  sympathies  are  chiefly  with 
the  obstetrician.  I  am  afraid  that  I  am  not 
any  more  in  accord  with  the  surgeon  who 
does  an  abdominal  Caesarean  section  on  the 
sUghtest  provocation  than  I  am  with  the 
operator  who  does  not  attempt  to  make  a 
diagnosis  of  an  abdominal  growth,  on  the 
plea  that  such  a  procedure  is  useless,  since 
he  will  find  out  what  is  the  matter  after  the 
abdomen  is  opened.  Neither  operator  is 
playing  the  intellectual  game  fairly;  each  is 
seeking  the  path  of  least  resistance. 

However,  while  my  sympathies  may  be 
with  the  obstetridan,  I  cannot  but  think  he 
has  been  at  times  ultraconservative,  and  that 
the  results  for  both  mother  and  child  being 
obtained  by  the  advocate  of  the  abdominal 
route  should  lead  him  to  revise  his  opinions, 
and  see  if  at  times  prejudice  has  not  prevented 
his  adoption  of  certain  procedures.  To  put 
it  another  way,  the  only  right  the  obstetridan 
has  to  demand  that  the  child  be  bom  through 
the  natural  passages  is  through  his  ability  to 
show  that  by  so  doing  a  better  mortality  and 
morbidity  for  mother  and  child  will  result. 
When,  through  ultraconservatism  or  a  desire 
to  maintain  a  position  at  all  hazards,  the 
obstetridan's  statistics  in  any  class  of  cases 
compare  imfavorably  with  those  advocating 
more  radical  methods,  the  accoucheur  is 
fighting  a  losing  game.  And  the  sooner  he 
realizes  this,  the  better  will  it  be  for  his 
patients  and  for  himself.  Perhaps  an  illustra- 
tion will  help  to  make  my  meaning  clear.  For 
generations  past,  medical  students  have  been 
taught  when  and  how  to  apply  high  forceps. 
Teachers  and  pupils  have  become  expert 
operators,  and  in  many  instances  have  saved 
the  children  with  no  injury  to  the  mothers. 


1  Read  before  the  Southern  Surgical  and  Gynecological  Aasodation,  December  x8,  zgx2. 
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However,  if  it  were  to  be  shown  that,  in  a  given 
series  of  cases  with  heads  at  the  superior 
strait,  better  maternal  and  foetal  results  fol- 
low abdominal  Caesarean  section,  there  should 
be  nothing  to  hold  the  obstetrician  to  the 
subpubic  route.  Just  because  in  the  old  days 
the  results  with  high  forceps  were  superior  to 
intraabdominal  methods,  it  does  not  natural- 
ly follow  that  the  same  holds  true  to-day. 
All  of  which  goes  to  prove  that  obstetricians, 
as  well  as  other  people,  while  holding  fast 
to  old  and  tried  methods,  must  be  open  to 
conviction  and  be  broad  enough  to  accept 
the  new  if  that  be  shown  superior. 

The  classification  of  Routh  seems  most 
sviitable  for  a  consideration  of  the  indications 
for  abdominal  Cesarean  section.  I  shall  take 
the  liberty  of  only  including  the  more  common 
indications,  conditions  one  is  liable  to  meet 
with  in  the  ordinary  course  of  hospital  or 
private  obstetric  practice. 

1.  Obstructions  to  labor:  (a)  Pelvic  con- 
tractions, (6)  fibromyomata,  (c)  ovarian 
tumors,  (d)  stenosis  of  cervix  and  vagina,  (e) 
miscellaneous  (previous  ventrofixations;  large 
size  of  child). 

2.  Uterine  haemorrhages:  (a)  Concealed 
accidental  haemorrhage,  (b)  placenta  praevia. 

3.  Constitutional  crises;  eclampsia. 

I.    OBSTRUCTIONS   TO   LABOR 

(a)  Contracted  pelvis.  Probably  more  Cae- 
sarean  sections  will  be  performed  for  this 
indication  than  for  any  other.  A  few  years 
ago  a  comparatively  rare  operation,  and  per- 
formed only  as  a  last  resort,  under  unfavorable 
conditions  and  with  correspondingly  bad 
results,  abdominal  Caesarean  section  has  now 
become  an  elective  operation.  It  is  now 
undertaken  with  full  confidence  that  in  clean 
cases  the  most  satisfactory  results  will  follow. 

The  operation  is  imperatively  demanded  in 
cases  where  the  conjugate  vera  measures  7.5 
cm.  or  less,  and  the  child  is  Uving.  When  the 
child  is  dead  and  the  true  conjugate  is  6.3  cm. 
or  under,  Caesarean  section  is  still  indicated, 
on  account  of  the  danger  to  the  mother  of 
attempts  to  deliver  the  craniotomized  child 
through  such  a  small  pelvic  diameter. 

It  must  be  borne  in  mind  that  there  is  much 
imcertainty  as  regards  pelvic  measurements. 


Until  the  patient  with  a  medium  contraction 
of  the  pelvis,  say  with  a  conjugate  vera  of 
from  8  to  9.5  cm.,  has  had  a  test  of  labor,  it  is 
impossible  to  say  whether  she  wiU  be  able  to 
have  a  child  through  the  natural  passages  or 
not.  Therefore  a  primipara  with  a  pelvis 
within  these  measurements  should  be  given  a 
test  ol  labor.  If  after  a  suitable  trial  the  head 
is  still  above  the  superior  strait,  with  no 
progress,  Caesarean  section  is  indicated  or  the 
ad  usability  of  pubiotomy  should  be  con- 
sidered. 

The  following  case  will  serve  as  an  illus- 
tration. 

Case  i.  Miss  L.  M.,  aged  20,  primipara.  Pelvic 
measurements  were:  interspinous  20,  intercristal 
21.5,  bisischial  9,  true  conjugate  8.  Diagnosis, 
generally  contracted  pelvis.  Patient  was  in  labor 
for  24  hours,  with  no  engagement  of  the  head. 
Abdominal  Cesarean  section,  January  20,  1909. 
Mother  made  a  good  recovery.  Child  lived  24 
hours,  and  died  from  enlarged  thymus. 

Looked  at  from  another  standpoint,  the 
criticism  might  be  made  that  the  case  was 
treated  too  conservatively,  and  that  the  con- 
clusion could  have  been  reached  even  before 
labor — that  a  natural  birth  with  such  meas- 
urements was  impossible.  But  just  here 
enters  the  element  of  doubt  because  the 
patient  was  a  primipara,  and  an  imknown 
quantity  so  far  as  her  ability  to  drive  a  child 
of  a  certain  size  through  this  particular  pelvis. 
As  long  as  the  patient  was  not  subjected  to 
repeated  vaginal  examinations  and  attempts 
at  delivery  from  below,  if  the  membranes 
were  imruptured  and  she  were  not  exhausted 
by  long  continued  labor  pains,  her  chances 
with  an  abdominal  Caesarean  section  were  not 
diminished. 

On  the  other  hand,  had  the  case  been 
neglected,  had  the  patient  been  repeatedly 
examined  and  many  attempts  made  to  deliver 
from  below,  abdominal  Caesarean  section 
would  have  been  strictly  contra-indicated. 
Under  these  circumstances  it  would  have  been 
far  better  obstetrics  in  my  opinion  to  perform 
a  craniotomy.  For  a  Caesarean  section  imder 
such  circumstances  would  have  meant  almost 
sure  sepsis  and  probable  death  of  the  mother, 
with  very  slight  hope  of  saving  the  child, 
already  jeopardized  by  attempts  at  delivery 
from  below. 
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The  case  is  different  with  multipara  who 
have  had  a  number  of  tests  of  labor  and  have 
lost  their  children  from  forceps  or  attempts 
at  version  or  from  other  obstetric  operations 
from  below.  Under  these  circumstances  it  is 
wise  to  raise  the  limit  of  the  extent  of  pelvic 
contraction  where  an  elective  Caesarean  sec- 
tion is  advisable. 

The  following  is  a  case  in  point: 

Case  2.  Mrs.  L.  M.,  aged  35,  IX-para.  First 
child  born  at  seventh  month;  next  two  children 
at  full  term,  and  lived.  Instruments  used  on 
last  five  children,  all  of  whom  died.  Pelvimetry: 
Interspinous  20,  intercristal  24,  external  conjugate 
18,  true  conjugate  9.  Diagnosis,  generally  con- 
tracted flat  pelvis.  Abdominal  Csesarean  section 
March  17, 1907,  at  the  onset  of  labor  pains.  Mother 
and  child  made  good  recoveries. 

This  patient  was  so  well  pleased  with  the 
results  of  the  operation  that  she  re-entered 
the  hospital  thirteen  months  later  for  another 
Cesarean  section,  which  was  performed  for 
the  same  conditions.  Again  mother  and 
child  made  good  recoveries.  At  this  time, 
however,  at  the  request  of  the  patient  and 
her  husband,  the  tubes  were  cut  and  buried 
beneath  the  peritoneum,  in  order  to  sterilize 
the  patient. 

(b)  Uterine  fibromyomata  as  indications  far 
abdominal  CcBsarean  section.  Luckily,  women 
with  uterine  fibroids  either  do  not  conceive  or 
else  they  abort  within  the  first  three  months 
of  gestation.  The  reason  for  the  early  ter- 
mination of  the  pregnancy  is  very  apparent 
if  one  studies  the  ovum  where  the  pregnancy 
was  accidentally  discovered  after  hysterec- 
tomy or  where  the  uterus  was  removed  without 
reference  to  the  pregnancy.  During  the  past 
five  years  I  have  been  able  to  turn  over  four 
sp>ecimens  of  uterine  fibromyomata  compli- 
cated by  early  gestations  of  from  two  to  three 
and  a  half  months  to  my  colleague,  Dr.  G. 
Carl  Huber,  professor  of  embryology.  It  is 
very  important  to  the  success  of  Dr.  Ruber's 
embryological  studies  that  there  be  no  path- 
ological changes  in  the  material  examined. 
For  this  reason,  embryos  obtained  from 
abortion  cases  are  rather  imsatisfactory,  for 
necessarily  abortion  is  a  departure  from  the 
normal.  Hence  it  was  hoped  that  in  these 
four  cases  mentioned  perfectly  normal  em- 
bryos could  be  studied  in  situ,  yet  in  each 


instance  the  embryo  was  imperfect,  from 
degenerative  changes  due  to  haemorrhages 
about  the  ovum. 

If  the  embryo  escape  these  changes  and 
pregnancy  continue,  the  treatment  will  depend 
upon  the  situation  of  the  fibroid  growth 
in  the  uterus  and  its  relation  to  the  pelvis. 
Also  it  must  be  borne  in  mind  that  a  fibro- 
myomatous  uterus  may  be  a  handicapped 
organ,  and  that  its  contractile  powers  may  be 
interfered  with  to  such  an  extent  as  to  permit 
of  serious  and  at  times  fatal  post-partum 
haemorrhage.  Rarely  is  the  uterus  the  seat 
of  a  single  tumor;  hence  myomectomy  after 
the  removal  of  the  foetus  by  abdominal 
Caesarean  section  will  be  rarely  called  for. 
Fibroid  tumors  obstructing  labor  will  al- 
most always  be  cervical  or  intraligamentous 
growths.  Other  varieties  will  be  lifted  up 
out  of  the  pelvis  by  the  developing  pregnant 
uterus,  and  will  not  as  a  rule  obstruct  labor. 
From  the  standpoint  of  safety  to  the  mother 
it  would  seem  best  to  do  a  Porro  rather  than 
the  classical  operation  where  the  pregnancy 
or  labor  is  complicated  by  uterine  fibroids. 
However,  in  the  case  of  a  first  pregnancy  the 
mother  should  have  the  right  to  decide  in 
favor  of  the  retention  of  the  uterus,  so  that 
future  pregnancies  will  be  possible. 

The  following  is  an  example  of  a  Porro 
Caesarean  section  performed  at  full  term  for 
fibroid  complicating  pregnancy: 

Case  3.  Mrs.  A.  F.,  multipara,  aged  41.  Normal 
pelvis.  The  last  three  confinements  were  terminated 
by  forceps  extractions.  The  patient  nearly  died 
from  a  post-partum  haemorrhage,  presumably  caused 
by  a  large  fibroid  growth  in  the  right  uterine  wall. 
Porro  Csesarean  section  August  6,  191 1.  Mother 
and  child  made  good  recoveries. 

(c)  Ovarian  tumor  complicating  pregnancy 
as  an  indication  for  Cesarean  section.  Ovari- 
otomy during  pregnancy  is  a  perfectly  safe 
and  reliable  operation,  giving  a  mortality  of 
3.3  per  cent,  with  labor  induced  in  only  about 
I  per  cent  of  the  cases.  With  normal  pelvic 
measurements  and  no  reasons  for  thinking 
the  patient  will  not  have  a  normal  confine- 
ment, Caesarean  section  is  not  indicated, 
even  if  the  ovarian  growth  be  removed 
during  labor.  The  indications  for  Caesarean 
section  would  be  a  cyst  so  situated  that  it 
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could  not  be  removed  without  first  reducing 
the  size  of  the  uterus.  Every  experienced 
abdominal  operator  can  easily  recall  ovarian 
growths,  situated  within  the  folds  of  the  broad 
ligament,  where  eradication  would  have  been 
exceedingly  difficult,  or  even  impossible,  in 
the  presence  of  a  full-term  pregnant  uterus. 

Another  indication  for  Caesarean  section 
set  forth  by  Routh  seems  to  me  of  value, 
namely,  unusual  rigidity  or  imdilatabUity  of 
the  soft  parts,  as  might  occur  in  elderly 
primiparae.  In  such  patients  a  long,  tedious 
labor  might  place  too  great  a  strain  upon  the 
recent  abdominal  wound,  with  perhaps  serious 
results. 

{d)  Stenosis  of  the  cervix  or  vagina.  By 
stenosis  of  the  cervix  in  this  connection  is  not 
meant  a  rigid  cervix  which  fails  to  yield  to 
labor  pains,  but  a  cervix  which  is  the  seat  of 
extensive  scar  tissue,  usually  dating  from  a 
previous  confinement.  This  cicatricial  cervi- 
cal tissue  is  usually  associated  with  extensive 
scar  tissue  in  the  vagina,  so  that  the  passage 
of  the  foetus  through  the  narrowed  lower  part 
of  the  birth  canal  would  either  be  impossible 
or  fraught  with  grave  danger.  Attempts  at 
artificial  dilatation  of  such  scar  tissue  is  also 
dangerous,  because  of  the  difficulty  of  limiting 
the  direction  and  extent  of  the  stretching, 
making  Caesarean  section  a  much  less  danger- 
ous procedure. 

Attempts  at  delivery  of  a  large  child 
through  a  contracted  outlet  not  infrequently 
result  in  extensive  tears  of  cervix  and  vagina, 
vesicovaginal  fistula,  and  complete  rupture 
of  the  perineum.  Repair  of  these  injuries 
often  requires  extensive  plastic  operations, 
where  tissue  must  be  borrowed  from  one  part 
to  repair  another.  While  usually  the  defects 
can  be  remedied,  the  repaired  vaginal  canal 
is  usually  a  mass  of  scar  tissue.  A  second 
labor,  even  under  skillful  handling,  will  mean 
a  second  series  of  tears,  ruptures,  and  fistulae. 
Under  such  conditions  an  abdominal  Caesar- 
ean  section  is  indicated,  and  should  be  per- 
formed at  full  term  as  an  elective  operation. 

The  following  is  a  case  of  this  kind: 

Case  4.  Mrs.  T.  D.,  aged  29,  entered  the  Univer- 
sity Hospital  September  10,  1907.  She  had  had 
three  children,  only  the  first  of  whom  lived,  the 
others  having  been  stillborn.    Last  two  labors  were 


each  over  thirty  hours  in  duration,  and  one  child 
weighed  fifteen  pounds.  Since  the  birth  of  the  last 
child,  three  months  ago,  the  patient  has  been 
unable  to  control  her  urine  or  faeces.  Plastic  opera- 
tions upon  bladder  and  rectum  closed  the  vesico- 
vaginal fistula  and  repaired  complete  rupture  of 
perineum.  So  much  scar  tissue  was  left  in  the 
vagina  that  the  patient  was  advised  in  case  of  sub- 
sequent pregnancy  to  enter  the  hospital  for  an  elec- 
tive Caesarean  section. 

(e)  Miscellaneous  indications,  i.  Previous 
ventrO'  and  vaginofixations  of  the  uterus.  As  has 
been  shown  from  cases  studied  from  the  Johns 
Hopkins  Clinic,  the  majority  of  patients  sub- 
ject to  ventrosuspension  of  the  uterus  will 
pass  through  subsequent  labors  without  mis- 
hap. But  the  niunber  of  cases  presenting 
serious  dystocia  is  so  large  as  to  render  the 
operation  unjustifiable  in  the  child-bearing 
woman  when  often  less  dangerous  operations 
will  answer  just  as  well.  The  same  will  apply 
with  even  more  force  to  vaginal  fixations, 
which  have  been  especially  disastrous  where 
the  women  subsequently  became  pregnant. 

Whenever,  in  a  woman  pregnant  after  a 
ventrofixation,  the  cervix  is  carried  backward 
and  upward  near  the  promontory  of  the 
sacnmi,  and  the  uterus  enlarges  by  distending 
and  thinning  the  posterior  uterine  wall,  an 
abdominal  Cesarean  section  is  a  much  safer 
operation  than  attempts  at  delivery  from 
below. 

Before  I  recognized  the  danger  of  ventro- 
suspension in  subsequent  pregnancies,  I  was 
obUged  to  perform  two  C^arean  sections  on 
women  who  were  previously  operated  upon 
in  the  University  Clinic.  The  two  mothers 
and  children  made  uneventful  recoveries. 

2.  Large  size  of  child.  The  attempts  to 
ascertain  accurately  the  size  of  the  child  in 
utero  have  not  been  particularly. successful. 
Careful  palpation  of  the  foetal  parts,  together 
with  Miiller's  method  of  ascertaining  the 
size  of  the  foetal  head  relative  to  the  inlet, 
and  experience  in  many  cases  will  throw  some 
light  upon  the  absolute  or  relative  size  of  the 
child.  Where  the  diagnosis  of  a  very  large 
child  has  been  made,  and  this  is  borne  out  by 
the  failure  of  the  head  to  engage  after  many 
hours  of  labor,  Caesarean  section  is  indicated 
even  if  the  maternal  pelvis  be  normal.  This 
is  illustrated  by  the  following  case: 
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Case  5.  Mrs.  C.  W.,  age  22.  Patient  had  had 
one  dead  child  at  term,  the  labor  lasting  three  days 
and  terminated  by  forceps.  Pelvic  measurements 
normal.  The  patient  was  allowed  to  labor  over 
forty-eight  hours,  since  there  were  no  signs  of 
maternal  exhaustion.  At  the  end  of  this  time,  since 
the  head  was  freely  movable  above  the  brim,  the 
cervix  was  dilated  and  an  internal  version  performed. 
The  buttocks  of  the  child  could  not  be  delivered 
through  the  pelvic  inlet.  Abdominal  Cesarean 
section  was  immediately  performed  and  an  11- 
pound  child  delivered.  Mother  and  child  made  good 
recoveries,  although  the  former  had  a  slight  sepsis, 
presumably  caused  by  the  manipulations  from 
below. 

2.      UTERINE  HiEMORSHAGES 

(a)  Concealed  accidental  hcptnorrhage.  In 
this  grave  obstetrical  accident  the  child  is 
usually  dead,  and  any  treatment  will  be 
directed  toward  saving  the  life  of  the  mother. 
Cesarean  section  is  indicated  where  the 
haemorrhage  is  severe,  the  mother's  condition 
alarming  and  growing  worse,  and  the  cervix 
so  rigid  as  to  require  considerable  time  to 
secure  dilatation  enough  to  empty  the  uterus 
from  below.  Under  such  conditions  probably 
better  results  will  be  obtained  from  abdom- 
inal than  from  vaginal  Caesarean  section, 
imless  the  operator  has  had  considerable 
experience  with  the  vaginal  route.  As  in 
operations  for  ruptured  ectopic  pregnancy, 
where  the  patient  is  in  collapse  and  the  haem- 
orrhage progressing,  the  paramount  necessity 
is  to  stop  the  bleeding  quickly,  and  this  is  best 
accomplished  by  the  abdominal  route.  In 
conceaJed  accidental  haemorrhage,  fortunately 
rather  a  rare  condition,  the  indication  is  to 
stop  the  bleeding  and  stop  it  quickly,  if  the 
patient's  life  is  to  be  saved.  But  whether  the 
abdominal  or  vaginal  route  be  chosen,  the 
uterus  after  being  emptied  should  be  removed. 
For  experience  has  shown  that  in  the  kind  of 
haemorrhage  imder  discussion  the  uterus  does 
not  contract  as  it  is  accustomed  to  when 
emptied,  but  is  more  apt  to  remain  in  a  state 
ot  atony,  which  means  death  from  post-partimi 
haemorrhage.  Hysterectomy  is  also  demanded 
to  guard  against  sepsis,  which  is  very  liable 
to  develop  after  severe  haemorrhage  from  the 
pregnant  uterus. 

(ft)  Placenta  prcma.  Abdominal  Caesarean 
section  is  only  exceptionally  indicated  in 
placenta  praevia.    In  the  majority  of  cases  the 


cervix  is  soft  enough  to  yield  to  dilatation,  so 
that  various  intrauterine  manipulations  can 
be  employed  with  a  view  to  stopping  the 
haemorrhage.  In  rare  cases,  as  in  old  primi- 
parae,  the  cervix  may  be  rigid  and  undilatable. 
That  is,  enough  dilatation  for  eflfective  intra- 
uterine work  could  only  be  secured  at  the 
exp>ense  of  time,  which  would  increase  the 
danger  for  the  mother  and  probably  prove 
fatal  to  the  child.  Under  such  conditions,  if 
the  mother  has  not  been  infected  by  manipu- 
lations from  below^  Caesarean  section  is  indi- 
cated. The  uterus  should  be  removed  as  the 
final  step  in  the  operation,  for  the  reasons 
stated  when  discussing  the  treatment  of 
concealed  haemorrhage,  namely,  the  increased 
danger  from  sepsis  in  the  presence  of  severe 
haemorrhage. 

3.      CONSTITUTIONAL  CBISRS 

(a)  Eclampsia.  For  those  who  do  not 
believe  in  the  immediate  emptying  of  the 
uterus  as  soon  as  the  patient  has  been  seized 
with  eclamptic  convulsions,  neither  abdominal 
nor  vaginal  Caesarean  section  are  ever  indi- 
cated. However,  the  majority  of  obstetricians 
beUeve  that  in  the  presence  of  eclampsia  the 
uterus  should  be  emptied  quickly  and  with 
the  least  possible  trauma.  If  the  cervix  is 
easily  dilatable,  neither  vaginal  nor  abdominal 
Caesarean  section  will  be  indicated.  In  the 
presence  of  a  rigid  cervix,  however,  either  one 
or  the  other  route  is  indicated,  rather  than  the 
wasting  of  valuable  time  over  slow  cervical 
dilatation.  In  the  majority  of  instances 
vaginal  Caesarean  section  is  the  preferable 
operation,  since  it  is  performed  from  be- 
low without  entering  the  peritoneal  cavity. 
Where  the  pelvis  is  contracted,  abdominal 
Caesarean  section  is  indicated,  provided  the 
patient  has  not  been  infected  from  below  by 
repeated  examinations  or  unsuccessful  at- 
tempts at  delivery.  Under  such  conditions 
craniotomy  on  the  living  or  dead  child  is  the 
preferable  operation. 

I  am  at  the  present  time  engaged  in  tabu- 
lating the  results  of  425  cases  of  ec]ami>sia 
treated  by  abdominal  Caesarean  section,  and 
some  very  interesting  facts  are  being  brought 
out.  Not  only  has  the  literature  been  care- 
fully searched  and  ail  recorded  cases  been 
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collected,  but  many  operators  all  over  the 
world  have  been  kind  enough  to  furnish  me 
with  unpublished  cases.  Thus  the  statistics 
represent  not  the  work  of  a  few,  but  over  two 
hundred  operators. 

The  total  maternal  mortaUty,  counting 
patients  operated  upon  before  the  aseptic  era, 
was  36.9  per  cent,  while  this  was  reduced  to 
31.8  per  cent  if  only  the  317  patients  operated 
upon  since  1900  are  counted.  The  fifty  per 
cent  mortality  ascribed  to  abdominal  Caesar- 
ean  section  in  the  treatment  of  eclampsia  can 
be  explained  by  errors  in  the  selection  of  cases, 
for  many  eclamptic  patients  were  subjected 
to  the  operation  who  were  hopelessly  septic. 
These  patients  did  not  die  from  the  eclampsia 
or  the  operation  itself.  Many  of  them 
perished  because  of  poor  judgment  on  the 
part  of  the  operators.  They  would  have 
died  even  if  the  operations  had  not  been  per- 
formed for  eclampsia. 

In  245  cases  of  eclampsia  where  there  was 
no  sepsis  or  very  little  chance  of  sepsis  prior 
to  the  abdominal  Cesarean  section,  the 
maternal  mortality  was  only  24  per  cent.  It 
is  significant  that  in  50  cases  where  operative 


procedures  preceded  the  Caesarean  sections, 
the  matemsd  mortality  was  48  per  cent,  the 
difference  in  mortality  being  due,  not  to  the 
eclampsia,  but  to  the  sepsis  accompanying 
the  eclampsia,  a  condition  which  can  be 
avoided  once  this  relation  of  sepsis  to  Caesar- 
ean  section  is  fully  realized  by  the  profession. 

The  results  of  abdominal  Ca&sarean  section 
for  eclampsia  so  far  as  the  foetus  is  concerned 
should  be,  and  as  a  matter  of  fact  are,  grati- 
fying in  the  425  cases.  In  317  cases  since 
1900,  where  the  foetal  statistics  could  be 
studied,  the  foetal  mortality  was  only  5.5  p)er 
cent.  Even  this  mortality  is  reduced  to  3.7 
per  cent  in  132  cases  where  the  sections  were 
performed  after  from  one  to  five  eclamptic 
convulsions. 

These  statistics  are  quoted  to  show  that 
the  last  word  has  not  been  said  regarding  the 
place  of  abdominal  Caesarean  section  in 
eclampsia.  At  least,  the  statistics  in  over  400 
cases  have  shown  beyond  a  doubt  that  no  one 
is  justified  in  dismissing  the  treatment  of 
eclampsia  by  abdominal  Caesarean  section 
with  a  short  statement  that  the  mortality  is  so 
high  as  to  make  it  an  unjustifiable  operation. 


TRANSPLANTATION  OF  TUMORS   IN  ANIMALS  WITH   SPONTA- 
NEOUSLY DEVELOPED   TUMORS 

By    mover  S.  FLEISHER,  M.  D.,  and  LEO  LOEB,  M.  D.,  Saint  Louis 

From  the  Department  of  Pathology  of  the  Barnard  (Free)  Skin  and  Cancer  Hcepital 


THE  large  majority  of  all  experiments  in 
transplantation  of  tumors  were  carried 
out  on  normal  animals.  It  was 
apparently  tacitly  assumed  that  the 
conditio^  existing  in  normal  animals  or  in 
animals  with  an  inoculated  tumor  on  the  one 
hand  and  in  animals  with  a  spontaneous 
tumor  on  the  other  hand  were  identical.  The 
first  experiments  in  which  tumors  were  trans- 
planted into  animals  with  spontaneous  tumors 
one  of  us  reported  about  1 1  years  ago.  Loeb 
(i)  fotmd  at  that  time  that  pieces  of  an 
adenoma  of  the  mammary  gland  of  a  white 
rat  could  be  transplanted  very  much  more 
easily  into  a  rat  in  which  the  tumor  originated 


than  in  other  rats.  Later  Loeb  and  Leopold 
(2)  found  a  similar  condition  to  prevail  in  the 
case  of  a  mixed  tumor  of  the  breast  of  a  dog 
in  which  pieces  of  tmnor  could  be  easily 
inoculated  in  the  animal  in  which  the  tmnor 
originated,  while  the  tmnor  could  not  be 
transplanted  into  other  animals.  It  was  espe- 
cially noteworthy  that  in  both  these  series  of 
transplantations  the  transplanted  pieces  re- 
mained alive  in  toto  in  the  animal  in  which  the 
tumor  had  originated  spontaneously,  while 
in  other  individuals  the  whole  transplanted 
piece,  or  at  least  its  center,  became  necrotic, 
and  as  is  well  known,  after  transplantation  of 
the  ordinary  tmnors  transplantable  into  other 
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individuals  the  center  becomes  necrotic  while 
the  periphery  remains  alive  in  cases  of  success- 
ful transplantation.  Loeb  (3)  also  reported 
later  a  few  observations  in  mice  which  seemed 
to  point  to  the  conclusion  that  mice  in  which 
a  tumor  had  originated  spontaneously  were 
more  liable  to  form  a  good  soil  for  the  growth 
of  spontaneous  tumors  of  other  mice  than 
normal  mice  without  spontaneous  tumors. 
He  had,  however,  made  only  very  few  obser- 
vations concerning  this  pomt  and  his  con- 
clusion in  this  respect  was  only  a  tentative 
one. 

A  number  of  investigators  confirmed  our 
observation  that  timaors  grew  after  trans- 
plantation in  animals  in  which  they  had 
originated  very  much  better  than  in  normal 
control  animals.  Haaland  (4),  while  con- 
firming our  conclusion  that  animals  with 
spontaneous  tumors  form  a  better  soil  for  the 
growth  of  their  own  tumors  than  normal  mice, 
maintained  that  tumors  which  originated  in 
other  individuals  of  the  same  species  could 
be  transplanted  just  as  well  into  normal  mice 
as  into  other  mice  with  spontaneous  timaors. 
Within  the  last  three  years  we  resumed  our 
former  investigations  on  a  larger  scale,  with 
the  intention  of  making  a  more  detailed 
analysis  of  the  difference  or  similarity  in  the 
growth  of  tumors  in  normal  mice  on  the  one 
hand,  and  in  mice  with  spontaneous  tumors 
on  the  other  hand.  We  will  give  here  a  brief 
summary  of  our  results: 

Fifteen  mice  were  inoculated  each  with  one 
piece,  weighing  approximately  70  milligrams, 
of  their  own  tumor.  In  14  of  15  mice  (93%), 
the  inoculated  pieces  grew.  Two  of  the 
tumors  used  for  inoculation  of  mice  with 
spontaneous  tumors  were  inoculated  into  68 
normal  mice  as  a  control  experiment  and 
growth  was  obtained  only  in  two  mice  (3%). 
This  confirms  therefore  our  former  result, 
namely,  that  the  individuals  in  which  the 
tumor  originated  formed  a  very  much  better 
soil  for  the  life  and  growth  of  inoculated  pieces 
than  other  normal  mice. 

We  now  inoculated  another  series  of  mice 
with  spontaneous  tumors,  with  pieces  of 
spontaneous  tmnors  which  had  originated 
in  other  mice.  For  these  experiments  we 
used  55  nnice  bearing  spontaneous  tumors. 


Of  these  55  mice  16  were  inoculated  success- 
fully, while  in  the  39  remaining  mice  the 
inoculated  piece  taken  from  another  individ- 
ual did  not  grow.  We  obtained,  therefore, 
positive  results  in  29%.  Sixty-nine  normal 
mice  were  inoculated  with  the  same  pieces  of 
spontaneous  tumors.  Among  those  69  normal 
mice,  tumors  developed  only  in  5  mice. 
Positive  results  were  therefore  obtained  only 
in  7%.  For  the  inoculation  10  different 
spontaneous  tumors  were  used.  Five  of 
these  could  be  transplanted  into  other  mice 
with  spontaneous  tumors.  Only  two  of  those 
5  tumors  which  were  transplantable  into  mice 
with  other  spontaneous  tumors  could  be 
transplanted  into  normal  mice,  and  here  they 
grew  in  a  smaller  percentage  of  cases  than  in 
the  mice  with  spontaneous  tumors.  No 
timaor  that  could  not  be  easily  transplanted 
into  mice  with  spontaneous  tumors  grew  in 
any  normal  mice.  In  these  experiments 
especial  care  was  taken  that  the  different 
strains  of  white  mice  used  in  the  case  of  mice 
with  spontaneous  tumors  and  in  normal  mice 
were  tiie  same,  so  that  the  results  cannot  be 
attributed  to  the  difference  in  susceptibility 
to  tumor  inoculation  which  exists  in  various 
strains  of  mice.  We  believe  that  our  results 
are  sufficiently  definite  to  permit  the  conclu- 
sion that  in  mice  with  spontaneous  tumors 
there  is  a  factor  present  which  permits 
tiunors  in  general  to  grow  better  than  in  mice 
in  which  no  spontaneous  tumors  had  devel- 
oped. 

There  is  therefore  intimately  connected 
with  the  development  of  a  spontaneous  tumor 
in  an  animal,  a  condition  which  favors  tumor 
growth  in  general.  There  is,  however,  another 
conclusion  to  be  drawn  from  our  results. 
Inasmuch  as  the  percentage  of  cases  in  which 
tumors  grew  in  the  same  individuals  in  which 
they  originated  is  considerably  greater  than 
the  percentage  of  growth  in  other  individuals 
with  spontaneous  tumors,  we  must  assume 
that  the  great  facility  with  which  tumors 
grow  in  the  individual  in  which  they  developed 
spontaneously  is  due  to  two  factors.  First, 
the  factor  which  we  mentioned,  namely,  the 
presence  of  a  condition  favoring  tumor 
growth  in  general  in  animals  affected  with  a 
spontaneous  tumor,  and  secondly,  a  condition 
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not  specific  for  tumors  but  applying  to  other 
tissues  as  well,  a  condition  which  favors  the 
growth  of  certain  animal  tissues  in  the 
individual  in  which  the  tissue  originated  as 
compared  with  the  growth  of  the  same  tissues 
in  other  individuals  of  the  same  species.  This 
latter  fact  is  evidently  due  to  a  chemical 
adaptation  existing  between  the  physical 
chemical  character  of  the  body  fluids  and  the 
comp>osition  of  the  tissue. 

Another  experiment  in  which  in  one  mouse 
the  own  tumor  grew,  while  the  spontaneous 
tumor  of  another  mouse  did  not  grow,  also 
proves  that  the  own  tmnor  which  developed 
spontaneously  in  a  mouse  has,  after  trans- 
plantation, an  advantage  over  a  tumor  devel- 
oped spontaneously  in  another  mouse.  In  a 
similar  experiment,  however,  both  the  spon- 
taneously developed  tumor  of  the  same  animal 
and  a  spontaneous  tiunor  of  another  animal 
grew  in  the  same  mouse. 

Bashford  has  shown  that  if  we  inoculate 
a  very  large  quantity  of  tumor  the  number  of 
takes  is  not  so  great  as  in  cases  in  which  only 
the  average  quantity  of  tumor  is  transplanted. 
After  we  had  confirmed  the  observation  of 
Bashford  in  the  case  of  the  ordinary  trans- 
planted tiunors  we  made  a  similar  experiment 
in  mice  with  spontaneous  tumors.  If  we 
inoculated  in  those  mice  five  times  the  usual 
quantity  used  for  an  ordinary  inoculation,  we 
still  obtained  very  good  results,  inasmuch  as  in 
6  mice  out  of  8  used  the  tumors  grew.  The 
niunber  of  mice  used  in  this  experiment  is  as 
yet  too  small  to  permit  of  any  conclusion  as 
to  a  possible  decrease  in  the  number  of  takes 
in  mice  in  which  a  very  large  quantity  of 
their  own  tumor  is  used  for  inoculation.  If, 
however,  a  decrease  exists  it  does  not  seem  to 
be  considerable. 

We  know  that  the  large  majority  of  spon- 
taneous tumors  in  mice  cannot  usually  be 
transplanted  into  other  normal  mice.  They 
grow  only  in  a  very  small  percentage  of  cases. 
These  tumors  are  evidently  very  sensitive  to 
the  absence  of  those  factors  which  constitute 
the  specific  adaptation  which  exists  between 
the  tissue  and  the  body  juices  in  each  individ- 
ual. In  mice  in  which  tumors  developed 
spontaneously  there  is  present  a  factor  which 
compensates  for,  and  therefore  overcomes  to  a 


certain  extent,  the  imfavorable  conditions 
produced  through  the  absence  of  the  specific 
adaptation  between  the  tissue  and  the  body 
juices  in  other  individuals  of  the  same  species. 
There  can  be  found,  however,  as  we  know, 
certain  tumors  which  are  evidently  very  much 
less  sensitive  to  the  absence  of  this  specific 
adaptation  between  tissues  and  body  juices 
of  an  individual,  and  which  grow  very  well  in 
a  very  much  larger  number  of  individuals  of 
the  same  species,  sometimes  in  almost  all  the 
animals  of  a  certain  strain.  It  was  of  interest 
to  investigate  how  the  easily  transplantable 
tumor  grew  in  mice  with  spontaneous  tumors. 
Here  I  shall  give  merely  a  brief  siunmary  of 
some  of  our  results.  We  used  for  these  experi- 
ments a  tumor,  number  9,  found  in  our 
laboratory,  which  we  had  transplanted 
through  many  generations  of  mice.  Number 
9  grew  in  mice  with  spontaneous  tumors 
approximately  in  the  same  number  of  cases  as 
in  normal  mice,  perhaps  slightly  less.  If  we 
decrease  the  percentage  of  takes  of  number  9 
by  exposing  it  to  a  temperature  of  44°  during 
various  periods  of  time,  we  find  that  these 
heated  pieces  also  grow  somewhat  less  in 
txmior  mice  with  spontaneous  tumors  than  in 
normal  mice.  If,  on  the  other  hand,  we  com- 
pare the  growth  of  the  heated  tumor  in  mice 
with  spontaneously  developed  tumors  and  in 
normal  mice  which  had  previously  been  suc- 
cessfxilly  inoculated  with  a  non-heated  piece 
of  nxmiber  9,  we  find  that  the  heated  pieces  of 
number  9  grow  decidedly  better  in  mice  with 
spontaneous  txmiors  than  in  mice  in  which 
previously  inoculated  tumor  number  9  is 
growing.  We  believe  this  observ^ation  is  to  be 
interpreted  as  indicating  that  the  spontane- 
ously developed  tumors  do  not  call  forth 
immune  mechanisms  to  the  same  extent 
as  a  rapidly  growing  number  9  tumor.  Even 
if  we  inoculate  a  mouse  with  a  spontaneously 
developed  tumor  first  with  its  own  tumor  and 
14  to  15  days  later  with  number  9,  number  9 
grows  very  well  notwithstanding  the  growth 
of  the  spontaneously  developed  tumor  and  a 
second  tumor  developing  from  the  piece 
excised  from  the  spontaneous  tumor  and  re- 
transplanted  into  the  same  animal. 

The  factors  which,  in  normal  mice,  cause  a 
retrogression  of  a  certain  number  of  tumors 
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in  cases  in  which  4  or  5  times  the  average 
quantity  of  tumor  material  of  number  9  has 
been  transplanted  are  also  o[)erative  in  cases 
in  which  a  larger  quantity  of  tumor  material 
of  number  9  has  been  transplanted  into  mice 
with  spontaneous  tumors.  If  this  retrogres- 
sion is  due  to  mechanisms  of  inununity  called 
forth  through  the  larger  quantity  of  tumor 
material  inoculated,  such  processes  of  im- 
mimity  can  evidently  also  be  called  forth  in 
mice  with  spontaneous  tumors.  There  is 
apparently  no  great  difference  in  the  amoimt 
of  retrogression  of  the  transplanted  tumors 
observed  in  tumor  mice  inoculated  with  large 
quantities  of  number  9  and  in  normal  con- 
trol mice.  In  a  similar  manner  we  foimd 
that  a  previous  or  simultaneous  inoculation 
with  spleen  tissue,  in  tirnior  mice  just  as  in 
normal  mice,  prevents  the  growth  of  an 
ordinary  transplantable  tumor  such  as  num- 
ber 9.  In  this  case  also  there  does  not 
seem  to  exist  any  marked  difference  between 
normal  mice  and  mice  with  spontaneous 
tumors. 

We  may  then  conclude  that  the  better 
growth  of  the  ordinary,  only  slightly  trans- 
plantable timiors  in  the  animals  in  which  the 
tumor  originated  is  due  to  two  factors:  first, 
to  the  influence  of  the  specific  adaptation 
between  tissues  and  the  body  juices  of  the 
same  individual,  and  secondly,  to  an  addition- 
al factor  present  in  mice  with  spontaneous 
tumors,  making  them  a  better  soil  for  the 
growth  of  the  ordinary  non-transplantable 
tumors  than  normal  mice.  This  additional 
factor  compensates  to  some  extent  for  the 


lack  of  the  specific  adaptation  between  tissues 
and  body  juices.  If  we  investigate  the  growth 
of  transplantable  tumors  in  which  this  sensi- 
tiveness  to  the  lack  of  specific  adaptation 
between  tissue  and  body  juices  is  not  present 
to  the  same  extent  as  in  the  large  majority 
of  ordinary  tumors,  then  we  find  that  it 
grows  in  mice  with  spontaneous  tumors 
in  a  simular  manner  but  perhaps  not 
quite  as  well  as  in  normal  mice,  es[)ecially  if 
we  investigate  such  an  ordinary  transplant- 
able tumor  under  conditions  in  which  its 
virulence  has  been  experimentally  decreased. 
Such  material,  however,  grows  better  in  mice 
with  spontaneous  tumors  than  in  mice  in  which 
one  of  the  ordinary  rapidly  growing  transplan- 
table tumors  is  present.  If  the  spontaneoxis 
timiorscall  forth  some  immune  reactions  which 
are  not  present  in  normal  mice,  they  call  forth 
immune  reactions  of  less  intensity  than  the 
rapidly  growing  ordmary  transplantable  tu- 
mors.  We  furthermore  have  established  the 
fact  that  those  mechanisms  which  lead  to  an 
inhibition  of  growth  in  normal  mice  through  an 
inoculation  with  a  surplus  of  tumor  or  through 
a  previous  or  simultaneous  injection  with 
spleen  tissue  are  also  operative  in  mice  with 
spK)ntaneous  tumors  and  approximately  to  the 
same  extent  as  in  normal  mice. 
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SIGMOID  ADHESION  1 

By  HUBERT  A.  ROYSTER,  A.  B.,  M.  D.,  Raleigh,  North  Cakouna 

SmieoD  to  Rex  HotplUl;  Suiseon-in-Chief  to  St.  Agnei'  HotpiUl 


AVERY  interesting  and  important 
problem  is  the  elucidation  of  left-sided 
pain  in  women.  So  much  is  being 
said  and  done  about  pain  in  the  right 
abdomen  of  both  males  and  females  that  our 
attention  for  the  time  is  directed  away  from 
other  regions.  Kinks  and  membranes  are 
the  order  of  the  day.  Thus  far  those  which 
are  named  are  foimd  upon  the  right,  but  not 
to  be  ignored  are  similar  conditions  occiuxing 
at  the  other  end  of  the  large  intestine.  Ad- 
hesion of  the  sigmoid  is  associated  with 
definite  symptoms,  which  I  believe  may  be 
relieved  by  simple  means. 

Three  years  ago,  in  a  paper  *  read  before 
this  association,  I  ventured  to  point  out  the 
exbtence  of  adhesions  of  the  sigmoid  to  tube 
and  broad  ligament  as  giving  rise  to  much 
of  the  suffering  in  cases  of  salpingitis.  Fur- 
ther observation  and  experience  have  served 
only  to  strengthen  the  opinions  then  ex- 
pressed. Indeed,  the  whole  question  has 
assumed  a  broader  aspect,  and  it  enters  into 
the  consideration  of  every  pelvic  case  in  our 
work  whenever  left-sided  pain  is  a  prominent 
sjonptom.  This  is  a  conunon  complaint  of 
women,  but  it  is  not  always  properly  inter- 
preted. Too  often  the  ovary  is  regarded  as 
the  chief  offender  and' is  needlessly  sacrificed. 
It  is  not  too  much  to  say  that  the  ovaries 
themselves  are  rarely  the  actual  seat  of  pain. 
More  often  tubal  disease  is  the  source  of 
pelvic  suffering  and  usually  precedes  ovarian 
involvement.  In  numerous  instances  neither 
tube  nor  ovary  is  affected,  and  some  other 
explanation  of  the  pain  is  demanded. 

The  particular  thing  which  is  characteristic 
of  the  sigmoid  adhesion  is  pain  during  defe- 
cation—  not  so  much  before  or  after,  but 
during  the  act.  Patients  will  sometimes 
describe  a  temporary  stoppage  at  a  certain 
point.  Constipation  is  the  rule;  but  a  small 
proportion  of  the  cases  have  shown  loose 
bowels  with  mucous  discharges  alternating 
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with  the  constipation.  This  condition  is 
seen  largely  in  old  women  past  the  climacteric, 
in  some  of  whom  the  uterus  is  plastered  back 
against  the  rectum.  There  is  sdso  a  dragging 
sensation  which  comes  and  goes,  and  even  a 
constant  aching.  Usually  the  pain  is  low 
down,  below  the  anteripr  spine  of  the  ilium; 
at  times  it  may  be  high,  as  far  up  as  the 
splenic  flexure. 

Physical  examination  brings  out  very  little 
evidence.  Tenderness  is  never  marked  and 
does  not  exist  at  all  in  the  majority  of  patients. 
The  diagnosis  must  rest  upon  the  subjective 
symptoms.  The  presence  of  the  adhesion  is 
to  be  suspected  in  any  case  of  left-sided  pain. 
Excluding  pelvic  disease  is  a  great  help, 
though  not  essential;  for  the  sigmoid  adhesion 
may  occur  on  account  of  lesions  in  the  pelvis 
or  independent  of  them.  In  either  event  the 
indications  are  the  same.  If,  however, 
affections  of  the  ovary  and  of  the  tube  can 
be  eliminated,  the  bowel  adhesion  may  be 
more  positively  predicted. 

With  the  ordinary  conditions  in  which  the 
sigmoid  is  involved  in  widespread  pelvic 
inflammation,  just  a  dense  conglomerate 
mass,  we  have  no  concern,  for  such  adhesion 
is  but  an  incident  and  is  overshadowed  by 
the  pelvic  disease.  The  form  of  adhesion 
generally  seen  as  the  cause  of  the  symptoms 
just  detailed  is  that  in  which  the  sigmoid  is 
carried  far  down  on  the  broad  ligament, 
placed  against  the  lateral  wall  of  the  pelvis, 
or  even  pushed  up  over  the  Fallopian  tube. 
Of  course,  the  position  of  the  sigmoid  flexure 
may  normally  show  wide  variations.  It  may 
be  attached  at  different  levels;  it  may  be  tense 
or  slack.  For  the  purpose  of  our  present 
consideration  it  becomes  pathological  only 
when  it  is  adherent  in  an  abnormal  position, 
fixed  and  permanent,  and  gives  rise  to 
symptoms. 

In  respect  to  the  origin  of  the  sigmoid 
adhesion  we  are  very  much  at  sea.  Un- 
doubtedly in  some  instances  it  has  resulted 
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The  sigmoid  is  raised  on  the  forceps,  showing 


from  previous  mild  cases  of  pelvic  infection, 
in  wMch  the  ovary  may  or  may  not  have 
escaped.  As  a  rule,  we  have  observed  that  the 
more  severe  the  symptoms,  the  more  the  tube 
was  involved.  But  there  are  not  a  few  which 
show  no  sign  of  adnexal  disease,  and  these 
must  have  something  to  do  with  the  factors 
that  are  supposed  to  work  in  other  parts  of 
the  abdomen,  viz.,  intestinal  stasis  and  faulty 
posture.  It  seems  evident  that  putrefaction 
inside  the  intestinal  tube  has  much  to  do  with 
all  these  specific  adhesions,  either  as  cause  or 
effect  or  both.  The  vicious  drcle  idea  could 
not  be  better  illustrated. 

There  is  a  clear-cut  symptomatology  asso- 
ciated with  adhesion  of  the  sigmoid.  In 
addition  to  the  9  cases  referred  to  in  my  for- 
mer paper,  there  have  appeared  15  more  in 
which  Oie  sigmoid  adhesion  has  been  the  sole 
lesion  found  to  explain  the  symptoms.  For 
the  most  part  the  diagnosis  was  made, 
tentatively  or  positively,  before  operation 
and  foimd  correct;  in  some  instances  the 
condition  was  not  found  when  it  was 
suspected;  while  in  others  it  was  discovered 


depth  and  extent  of 


when  not  suspected.  At  any  rate,  one  should 
be  able  to  pick  out  the  condition  in  the 
majority  of  cases.  Typical  examples  are 
these:  A  young  married  woman  who  had 
given  birth  to  three  children  complained 
incessantly  of  pain  in  her  left  side  and  was 
sent  in  as  a  case  of  tubal  disease.  Her  greatest 
suffering  was  on  going  to  stool  and  she  was 
obstinately  constipated.  Pelvic  examinarion 
was  negative.  Her  abdomen  was  opened  and 
a  classic  sigmoid  adhesion  revealed.  This 
was  dealt  with  and  the  abdomen  closed. 
After  the  operation,  even  while  lying  in  bed, 
she  never  required  a  purgative  and  has  been 
entirely  free  from  pain  now  more  than  two 
years.  This  is  an  operation  which  can  be 
safely  and  successfully  done  for  constipation. 
Another  instance  was  that  of  Mrs.  W., 
aged  32,  who  several  years  before  had  had  a 
still-born  child  and  who  had  been  twice 
operated  on  without  relief  for  supposed  pelvic 
infection.  Left-sided  pain  and  real  obstipa- 
tion were  the  features  of  her  story,  while 
scanty  and  painful  menstruation  added  to  her 
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discomfort.  She  presented  the  appearance 
and  signs  of  chronic  intestinal  stasis.  Three 
years  ago  an  old  dense  adhesion  of  the  sig- 
moid flexure  to  the  tube  was  released  with 
difficulty,  and  after  a  rather  prolonged 
convalescence  the  patient  was  restored  to 
health,  both  in  feeling  and  in  looks.  At 
the  present  time  she  has  no  pain  and  is  but 
rarely  constipated.  On  the  eighth  day  after 
operation  the  cul-de-sac  had  to  be  punctured 
to  let  out  a  collection  of  blood  which  had 
oozed  slowly  down  from  the  insecurely 
approximated  raw  surface.  This  is  likely  to 
happen,  particularly  in  cases  of  long  standing, 
unless  great  care  be  exercised. 

The  method  of  deaUng  with  the  adhesion 
may  be  quoted  from  my  former  paper : 
"After  snipping  the  bands  which  fix  the  sig- 
moid to  the  broad  ligament,  there  are  left 
two  triangular  raw  surfaces,  one  on  the  bowel 
and  the  other  on  the  ligament,  with  their 
bases  together;  these  form  a  diamond-shaped 
area.  The  peritoneal  edges  are  then  closed 
over  this  space  by  continuous  catgut,  applied 
from  below  upward.  The  sigmoid  is  thus 
allowed  to  drop  lower  down  into  the  pelvis, 
away  from  the  tube  and  ligament — a  maneu- 
ver which,  in  my  opinion,  must  be  executed 
to  secure  permanent  relief.  Covering  all 
denuded  places  is  not  less  important."  The 
only  modification  of  this  technique  which  we 
now  advise  is  the  use  of  an  interrupted  catgut 
suture  instead  of  a  continuous  one. 

Incision  at  the  outer  border  of  the  left 
rectus  gives  easier  access  to  the  parts.  It 
will  be  more  often  necessary,  however,  to 
operate  through  the  median  line  on  account 
of  the  occasional  association  of  other  lesions 
in  the  pelvis.  In  either  event  the  incision 
should  be  long,  longer  than  is  usual  for  or- 
dinary abdominal  work,  in  order  that  the 
manipulations  may  be  readily  carried  on. 

The  real  problem  before  us  is  to  determine 
what  makes  the  adhesion  at  this  particular 
spot.  It  must  be  borne  in  mind  that  the 
large  bowel  is  apt  to  kink  at  certain  places 
where  the  turns  are  sharp,  and  they  are  more 
liable  to  occur  at  the  fixed  points.  The 
aeco-ileac  region  has  received  its  share  of 
attention  and  the  hepatic  bend  has  given  us 
the  famous  expression  of  "cobwebs  in  the 


Fig.  3.  The  adhesion  has  been  divided  crosswise  be- 
tween forceps  and  is  being  sewed  up  longitudinally  with 
interrupted  catgut  sutures.  This  allows  the  sigmoid  to 
drcyp  away  from  the  tube  and  underneath  the  broad  liga- 


attic."  The  splenic  flexure  is  of  more  im- 
portance than  has  appeared  from  the  little 
consideration  given  it.  I  think  I  have  shown 
that  the  sigmoid  adhesion  is  a  distinct  surgical 
entity  and  that  it  is  amenable  to  proper 
treatment.  Now  the  same  agencies  must  be 
at  work  in  all  these  conditions.  Is  the  large 
bowel  only  at  fault?  All  the  physiologists 
and  internists  have  told  us  that  the  condition 
known  as  "intestinal  indigestion"  is  due  to 
fermentation  and  insufficient  digestive  action 
in  the  small  bowel.  It  is  intimated  even  Lane 
has  begun  to  inquire  whether  the  whole  affair 
does  not  originate  in  decomposition  of  materi- 
al in  the  small  intestine. 

Sigmoid  adhesion  may  occur,  first,  from  a 
combination  of  congenital  predisposition,  im- 
proper support,  and  intestinal  putrefaction ;  or 
second,  it  may  result  from  inflammatory  con- 
ditions in  the  pelvis.  In  many  cases  both  sets 
of  causes  obtain.  No  affection  of  its  kind 
within  the  abdomen  shows  more  definite 
signs  or  gives  fairer  promise  of  cure. 
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ACUTE    INVAGINATION    OF  THE    ILEUM    SECONDARY   TO    SARCOMA 

OF   THE   SMALL   INTESTINE^ 

Report  of  a  Case 

By  C.  JEFF.  MILLER,  M.  D.,  New  Orleans 


TUMORS  of  all  types,  benign  and  ma- 
lignant, are  rarely  observed  as  primary 
growths  in  the  small  intestine.     Ma- 
lignant growths  are  the  most  frequent 
and  of  these  sarcoma  constitutes  the  pre- 
dominant type. 

Moynihan  collected  40  cases  in  1906  and 
Lecene  in  1907  found  records  in  the  literature 
of  89  cases.  These  two  tabulations  seem  to 
be  the  most  complete  yet  published.  Froto 
the  time  of  the  appearance  of  Lec6ne's  article 
up  to  date  26  other  cases  were  reported,  mak- 
ing a  total  of  115.  A  study  of  this  material 
is  exceedingly  interesting,  from  both  the 
pathological  and  clinical  standpoint. 

In  46  of  Lecene's  cases  the  anatomo- 
pathological  reports  were  complete  and  fur- 
nished the  comparative  incidence  of  the  lo- 
cation of  the  growth.  It  was  situated  at  the 
duodeno-jejunal  junction  in  3  cases,  in  the 
jejunum  in  11,  the  ileum  in  16,  and  in  6  at 
the  ileocaecal  junction. 

Practically  all  authorities,  with  the  excep- 
tion of  Libman,  state  that  it  rarely  ever  de- 
velops in  the  duodenum.  Libman  found 
among  42  cases  the  duodenum  affected  as 
often  as  the  ileum.  Perry  and  Shaw  found 
only  9  cases  of  duodenal  sarcoma  recorded 
in  Guy's  Hospital  Report  in  68  years. 

The  following  case  is  of  interest  because 
of  some  diagnostic  features,  the  probable 
development  of  the  growth  upon  cicatricial 
tissue  following  a  previous  attack  of  typhoid 
fever  and  the  occurrence  of  intussusception, 
a  complication  noted  in  several  of  the  reported 
cases  in  which  the  growth  was  small : 

Mr.  M.,  a  well-nourished  young  man  22  years  of 
age,  was  seized  while  at  work  with  severe  pain  in  the 
right  lower  quadrant  of  the  abdomen.  In  a  short 
time  all  of  the  symptoms  characteristic  of  acute  ap- 
pendicitis developed.  His  family  physician  made  a 
tentative  diagnosis,  advised  rest,  the  application  of 
ice-bags,  restricted  diet,  and  gave  an  enema  that 
caused  a  copious  bowel  evacuation.     He  was  very 


much  relieved  for  6  hours,  then  all  the  pains  returned 
and  his  temperature  rose  to  100.2.  He  was  suffer- 
ing intensely  when  I  saw  him  at  midnight  of  the 
same  day.  The  abdominal  muscles  were  rigid, 
there  was  beginning  distention  and  a  distinct  mass 
could  be  outlined  in  the  ileocaecal  region. 

He  was  removed  at  once  to  the  hospital  and  his 
abdomen  opened.  A  quantity  of  amber-colored 
fluid  flowed  from  the  incision.  When  the  csecum 
was  exposed  it  was  found  to  be  thickened,  congested, 
and  somewhat  fixed,  and  contained  a  mass  which 
was  first  thought  to  be  fecal  collection.  The  appen- 
dix was  unusually  long,  cedematous  and  dilated  at 
the  end.  After  some  difficulty  the  csecum  was  de- 
livered through  the  wound  and  the  condition  was 
found  to  be  an  invagination  of  a  portion  of  the  ileum 
through  the  ileocecal  valve. 

The  telescoped  portion  was  easily  reduced  and 
measured  about  15  inches.  Inspection  revealed  a 
a  contracted  area  completely  surrounding  the  in- 
testine 15  inches  from  the  ileocaecal  valve,  which 
was  evidently  of  long  duration.  The  peritoneum 
over  the  area  of  stenosis  seemed  shriveled  and  fused 
with  the  muscular  layer,  and  it  was  impossible  to 
pass  the  tip  of  the  little  finger  through  the  lumen  of 
the  bowel.  Resection  was  performed  and  the  lumen 
restored  by  a  lateral  anastomosis. 

The  abdomen  was  closed  after  drainage  had  been 
provided  for  through  a  stab  wound  incision  above 
the  pubes. 

His  convalescence  for  12  days  was  uneventful. 
He  then  complained  of  a  pain  in  the  wound,  which 
finally  opened  at  the  lower  end  and  discharged  a 
bloody  serum  and  was  followed  by  a  rise  of  temper- 
ature for  4  or  5  days.  On  the  20th  day  after  the 
operation  he  was  taken  violently  ill,  rapidly  de- 
veloped symptoms  of  severe  shock  and  passed  a 
large  quantity  of  blood  by  the  bowel.  He  was 
promptly  removed  to  the  operating  room,  where  he 
died  while  preparations  were  being  made  to  re-open 
the  abdomen. 

The  incision  was  re-opened  and  the  haemor- 
rhage  found  to  have  occurred  from  a  slough 
in  the  mucus  membrane  of  the  caecum  near 
the  valve,  probably  due  to  a  thrombus.  The 
site  of  the  anastomosis  appeared  normal. 

The  gross  specimen  presented  the  typical 
appearance  of  cicatricial  tissue.  The  lumen 
was  contracted  until  it  would  admit  nothing 
larger  than  an  ordinary  lead  pencil.     The 
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mesentery  vras  also  contracted  for  about  2  cm. 
distance  from  the  intestine. 

While  the  specimeD  was  being  examined 
his  physician  stated  that  he  had  treated  the 
patient  during  a  severe  attack  of  typhoid 
fever,  which  was  attended  with  intestinal 
haemorrhages  several  years  previous  to  the 
present  illness,  and  suggested  that  the  lesion 
was  probably  due  to  contraction  following 
ulceration  of  Peyer's  patches.  When  the 
specimen  was  laid  open  and  the  interior  ex- 
posed, there  was  found  a  buttonlike  mass 
somewhat  larger  than  a  twenty-five  cent 
piece,  situated  in  the  center  of  the  cicatricial 
area.  The  growth  is  well  shown  in  the  ac- 
companying illustration,  with  the  exception 
that  it  was  not  so  thick  as  it  appears  in  the 
drawing. 

The  following  report  upon  the  specimen 
was  submitted  by  Dr.  W.  H.  Harris,  pathol- 
<^st  to  the  Presbyterian  Hospital: 

Mr.  M.,  February,  191 2.  Pathological 
Description.  Gross-segment  from  small 
intestine  10. cms.  in  length.  It  presents  on 
its  external  surface  just  to  one  side  of  the 
mesenteric  attachment  an  umbilicated  puck- 
ered area  completely  surrounded  by  an  elevat- 
ed ridge.  This  ridge  forms  a  symmetrical 
circle  and  measures  2.5  x  2.5  cm.  In  the 
center  of  the  depression  is  a  small  mass  which 
has  broken  through  the  serosa  from  within 
and  forms  an  irregular  protrusion  on  the 
outer  surface.  The  caliber  of  the  gut  is  con- 
siderably narrowed  by  this  hard  refracting 
mass.  The  lumen  of  the  gut  is  so  narrowed 
that  only  a  small  swab  5  mm.  in  cahber  could 
be  passed  through  and  even  this,  as  shown 
upon  opening  the  gut,  has  torn  the  surface. 
Upon  laying  open  the  intestine,  its  internal 
surface  presents  a  distinct  buttonlike  nodule 
corresponding  in  location  to  the  area  described 
on  its  external  surface.  It  is  distinctly  round 
in  shape,  of  a  red  color,  and  has  a  smooth,  un- 
broken surface.  It  measures  2.3  x  2.3  cm. 
by  6  mm.  in  thickness.  A  section  transverse- 
ly through  tumor  shows  the  mass  to  be  well 
limited  by  the  intestinal  coats,  except  near 
its  center  where  it  projects  well  towards  the 
outer  surface.  Its  edges  adjacent  to  gut  wall 
are  clearly  shown  and  are  slightly  irregular 
in  their  contour. 


Microscopic.  Tumor  is  found  of  irregular 
clusters  of  small  black  cells  contained  in  a 
rather  delicate  stroma  of  connective  tissue. 
The  cells  measure  about  8-10  u.  in  size  and 
stain  a  deep  blue  with  eosin-hsematoxylin. 
The  nuclei  are  relatively  large  and  occupy 
the  greater  part  of  the  cells.  Evidences  of 
mitosis  are  seen  scattered  throughout.  A 
vestige  of  the  muscular  coat  of  the  intestine 
is  present;  it  is  very  irregular  in  outline  and 
shows  degeneration.  At  one  point  the  con- 
tinuity of  this  coat  is  broken  and  the  tumor 
cells  have  extended  through  and  spread  over 
its  surface  externally. 

Germinal  centers  and  other  evidences 'of 
lymphoid  follicles,  or  Peyer's  patches,  are 
not  seen. 

Diagnosis.  Sarcoma  of  the  small  round 
cell  type  or  lympho-sarcoma. 

A  search  through  the  list  of  reported  cases 
revealed  only  a  few  similar  instances  in  which 
sudden  acute  symptoms  gave  the  Erst  warning 
of  intestinal  trouble.  I  found  only  3  such  cases 
in  Moynihan's  list.  In  the  other  37  cases, 
symptoms  of  transitory  abdominal  pain, 
occasional  vomiting  attacks  and  nausea,  pre- 
ceded the  recognition  of  the  growth  from  a 
few  weeks  to  over  3  years. 

If  there  could  be  a  cardinal  symptom  it 
would  be  the  presence  of  a  tumor.  It  was 
present  in  over  90  per  cent  of  the  cases  when 
brought  for  examination  or  operation. 
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It  is  always  present  in  children  and  nearly 
as  constant  in  adults.  More  than  half  the 
cases  were  reported  in  patients  over  40  years 
of  age.  Cachexia  is  only  marked  in  children, 
except  in  the  late  stages. 

Fever  was  often  present,  as  would  be  ex- 
pected from  the  large  percentage  in  which 
ulceration  occurs. 

Constipation  is  not  a  reliable  symptom 
though  often  present.  Diarrhea  was  noted 
in  a  few. 

Three  cases  have  been  reported  as  occurring 
in  the  ileum  years  after  severe  attacks  of 
typhoid  fever,  and  Nothnagel  reported  an  in- 
stance of  sarcoma  that  developed  from  tuber- 
culous ulcerative  scars. 

From  the  case  histories  on  record  one  must 
infer  that  few  were  correctly  diagnosticated 
prior  to  operation.  Anderson  is  responsible 
for  the  statement  that  he  could  find  no  record 
of  a  case  in  which  the  diagnosis  could  be  made. 

Libman,  who  has  made  an  excellent  study 
of  the  subject,  has  suggested  the  following 
clinical  classification  as  of  value  in  diagnosis: 

I.  Latent  cases  in  which  the  tumor  is 
suspected  at  autopsy;  2,  cases  in  which  the 
first  symptoms  are  brought  about  by  in- 
testinal occlusion  or  perforation;  3,  those  in 
which  a  similarity  to  peritoneal  tuberculosis 
is  demonstrable;  4,  cases  in  which  icterus  is 
the  first  symptom;  5,  those  in  which  no  tumor 
can  be  felt;  6,  cases  in  which  a  pronounced 
resemblance  to  appendicitis  is  present  (Van 
Hook). 

I  find  that  no  case  that  developed  sudden 
abdominal  symptoms  was  suspected  previous 
to  operation,  and  that  the  diagnosis  of  appen- 
dicitis had  been  made  oftener  than  any  other 
affection. 

The  cases  in  which  the  symptoms  developed 
suddenly  were  often  associated  with  acute 
obstruction  and  in  several  instances  intus- 
susception, such  as  related  in  the  above  his- 
tory. This  has  been  associated  as  a  rule  with 
quite  small  growths,  in  one  instance  no  larger 
than  a  cherry. 

The  location  of  the  growth  may  be  of  some 
diagnostic  value.  The  higher  in  the  intes- 
tinal tract  the  situation  of  the  tumor  the  more 
pronounced  are  the  symptoms.  So  far  the 
X-ray  has  not  been  used  enough  to  prove  its 


true  value.  In  a  recent  case  of  lipoma  of  the 
small  intestine  with  invagination,  the  mass 
was  demonstrated  by  X-ray.  Obstruction 
of  the  bowel  is  a  frequent  complication,  but 
stenosis  of  the  intestine  is  rare.  Lec6ne 
found  only  2  cases  out  of  89  in  which  stenosis 
occurred. 

On  the  other  hand,  intestinal  dilatation  is 
the  rule,  an  especial  though  not  constant 
attendant  phenomenon  of  lympho-sarcoma 
and  due,  according  to  Lec6ne,  to  a  progressive 
infiltration  and  final  destruction  of  the  smooth 
muscle  fibers  without  defensive  reaction  of 
the  connective  tissue,  in  marked  contrast  to 
the  changes  common  to  carcinoma. 

The  round-cell  type  of  tumor  is  recorded 
in  more  than  50  per  cent  of  the  cases;  spindle 
cell  and  lympho-sarcoma  the  next  most  fre- 
quent, with  scattering  reports  of  i  or  2  each 
of  fibro,  myxo,  angio,  giant-cell  and  alveo- 
sarcoma. 

In  30  out  of  46  instances  the  growth  was 
single,  in  16  multiple.  It  is  curious  to  note 
the  frequency  of  adhesions  between  the 
bladder  and  the  involved  coil  of  intestine. 
In  46  cases  Lec6ne  reported  adhesions  in  12, 
7  of  which  were  instances  in  which  the  bladder 
was  the  involved  structure. 

The  mesenteric  glands  are  involved  early 
in  the  course  of  the  disease.  It  is  interesting 
to  note  that  among  the  cases  in  which  remote 
metastases  were  recorded,  the  kidney  was 
the  organ  most  frequently  involved. 

The  first  fact  impressed  upon  one  who  reads 
the  collected  reports  is,  that  the  surgeon  sees 
the  cases  too  late.  There  is  already  a  palpa- 
ble tumor  in  over  90  per  cent  of  the  cases 
when  an  operation  is  proposed,  yet  if  Moyni- 
han's  list  is  carefully  studied  only  4  or  5  cases 
failed  to  present  symptoms  of  abdominal  dis- 
turbance of  some  sort,  varying  in  duration 
from  a  few  weeks  to  3  years,  all  of  which  goes 
to  illustrate  the  surgeon's  great  responsibility 
in  passing  upon  the  surgical  aspects  of  chronic 
intestinal  disturbances.  Libman  takes  an  ex- 
tremely gloomy  view  of  the  surgical  results, 
particularly  in  cases  of  lympho-sarcoma  with 
metastases,  in  which  even  exploration  hastens 
the  end.  Even  with  the  acknowledgment 
before  us  that  the  diagnosis  is  seldom  made 
before  operation,  or  until  the  growth  is  pal- 
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pable,  the  results  have  not  been  altogether  bad. 
Hahn  reports  a  case  free  from  recurrence  for 
8  years,  Steinthal  i  for  4  years,  and  another 
for  3^  years;  Mickulicz  i  for  2  years,  Hag- 
gard, one  over  two  years,  and  quite  a  number 
are  recorded  as  having  passed  over  a  year 
without  recurrence.  In  the  case  personally 
observed,  it  would  appear  that  but  for  the 
complication  of  haemorrhage,  the  patient  had 
an  excellent  chance  for  a  permanent  recovery. 
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SUPRAPUBIC   PROSTATECTOMY ' 

By  HUGH  CABOT,  M.  D.,  Boston 

Chief,  Genito-Urinary  Department,  Massachusetts  General  Hospital 


I  AM  led  to  present  this  paper  at  this 
time  less  because  I  have  new  material  to 
present  than  because  I  believe  it  to  be 
the  duty  of  each  one  of  us  who  is  engaged 
especially  in  this  work  to  express  from  time  to 
time  his  opinions  upon  important  questions 
under  discussion  and  to  give  his  reasons  for  the 
faith  that  is  in  him.  Even  if  no  absolutely 
new  facts  are  presented,  information  of 
value  may  be  forthcoming  because  the  facts 
are  seen  from  a  somewhat  different  angle. 
Furthermore,  I  feel  that  no  apology  is  due  to 
this  association  for  the  discussion  of  the 
subject  of  prostatectomy;  as  to  this  society, 
in  times  gone  by,  have  been  brought  the  con- 
tributions of  Belfield,  Bryson,  Watson,  Alex- 
ander and  Young. 

For  the  sake  of  clearness,  and  because  I 
feel  that  the  problems  are  of  a  somewhat 
different  nature,  I  shall  t6nfine  myself  to  the 
discussion  of  the  management  of  those  types 
of   enlargement   of   the   jlirostate   commonly 


referred  to  as  hypertrophy.  I  desire  at  this 
time  to  pay  my  respects  to  the  phrase,  hyper- 
trophy of  the  prostate,  as  at  once  inaccurate 
and  misleading.  The  process  referred  to  by 
this  name  is  not  true  hypertrophy.  In  the  first 
place,  as  has  been  pointed  out  by  many,  includ- 
ing Geraghty,  it  is  not  a  process  correlated 
to  other  processes  ordinarily  referred  to  as 
hypertrophy,  for  it  occurs  at  a  time  of  life 
when  atrophy  and  not  hypertrophy  is  taking 
place.  Again,  this  so-called  hypertrophy 
involves  only  certain  portions  of  the  gland 
and  if  the  term  is  to  be  used  at  all  it  should 
be  clearly  stated  in  what  parts  of  the  gland 
the  abnormal  tissue  originates.  Work  mod- 
ern and  less  modern  seems  to  me  to  have 
made  it  abundantly  clear  that  the  process  is 
not  hypertrophy  but  the  formation  of  new 
tissue  of  adenomatous  character  arising  in 
certain  portions  of  the  gland  and  replacing  in 
whole,  or  in  part,  the  normal  tissue.  This 
distinction   is    important   and    not    a    mere 
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l''ig-  I.  Sagittal  section  of  adenomatous  prostate  about 
level  of  veniiDontanum.  A,  posterior  lobe;  B,  adenoma- 
tous masses  in  lateral  lobes;  C,  line  of  cleavage  at  junction 
of  lateral  wall  and  floor  of  urethra. 


quibble,  for  upon  a  more  or  less  thorough 
understanding  of  the  position  and  origin  of 
these  adenomata  must  depend  our  belief  as 
to  the  most  successful  and  efficient  methods 
of  attacking  them.  If  we  were  to  proceed 
upon  the  theory  that  this  is  a  true  hypertro- 
phy involving  all  portions  of  the  gland  we 
might  readily  reach  the  extraordinary  ix>sition 
occupied  by  Mr.  Freyer  and  Mr.  Thompson 
Walker;  viz.,  that  by  what  he  is  pleased  to 
call  his  (Freyer's)  method,  the  whole  gland  is 
removed  —  a  question  to  which  I  shall  have 
occasion  to  refer  later.  I  hope  that  the  weight 
of  opinion  of  this  association  will  be  thrown  in 
the  direction  of  removing  this  troublesome 
misnomer  from  the  field  of  medicine. 

Origin  of  the  adenomatous  masses.  Appre- 
ciating the  fact  that  the  process  is  due  to 
newly  formed  tissue  in  the  form  of  adenoma- 
tous masses,  it  then  becomes  essential  to 
clearly  apprehend  from  whence  these  masses 
arise  and  also  to  bear  in  mind  the  anatomical 
division  of  the  gland  into  lobes  which  are 
constant.  The  excellent  study  of  Lowsley  has 
crystalized  our  knowledge  upon  this  subject 
so  that  we  are  in  a  position  to  declare  that  the 
division  of  the  prostate  into  a  posterior, 
a  median,  and  two  lateral  lobes  is  correct. 


Fig.  2.  Section  of  same  prostate  as  Fig.  i,  about  t  cm. 
further  back.  A,  posterior  lobe;  B,  adenomatous  masses 
in  lateral  lobes;  C,  line  of  cleavage  at  junction  of  lateral 
wall  and  floor  of  urethra;  D,  mucous  membrane  from 
under  which  lateral  mass  B  must  be  enucleated  in  Young's 
operation.  Note  the  probability  of  leaving  adenomatous 
tissue  along  the  urethra  when  attempting  lo  enucleate 
mass  B  from  below  by  Young's  method, 

bearing  in  mind  the  occasional  persistence  of 
an  anterior  lobe  which  ordinarily  disappears 
in  fcetal  life,  and  the  more  or  less  frequent 
occurrence  of  detached  groups  of  glands,  such 
as  the  subcervical  group  described  by  Albar- 
ran.  The  disagreement  of  Tandler  and 
Zuckerkandl  with  this  classification  is,  I 
think,  more  apparent  than  real,  for  it  seems 
to  me  to  depend  simply  upon  a  definition  of 
the  extent  of  the  median  lobe  which  they 
regard  as  including  what  Lowsley  has  shown 
to  be  the  lateral  lobes.  The  distinction  does 
not  seem  to  me  important.  Recent  work 
makes  it  abundantly  clear  that  the  adenoma- 
tous masses,  ordinarily  referred  to  as  hyper- 
trophy, arise  from  the  median  lobe,  the  lateral 
lobes,  and  occasionally  from  the  subcervical 
glands  and  a  persistent  anterior  lobe.  There 
is  no  evidence  that  they  ever  arise  from  the 
posterior  lobe,  and  this  should  be  appreciated 
if  we  are  to  get  any  clear  understanding  of  the 
tissues  to  be  traversed  in  attacking  the  mass- 
es and  the  amount  of  tissue  actually  removed 
in  any  given  operation. 

Anatomical  considerations.  Though  I  re- 
gret to  have  to  take  this  association  over 
ground  which  is  largely  or  wholly  familiar, 
I  feel  required  to  point  out  the  different 
nature  of  the  covering  of  these  adenomatous 
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masses  when  they  arise  from  different  por- 
tions of  the  gland.  Thus,  the  masses  occupy- 
ing the  lateral  lobes  are  covered  posteriorly 
by  the  posterior  lobe  and  do  not  here  come 
in  contact  with  the  capsule  of  the  prostate. 
Laterally  they  lie  against  the  true  capsule  of 
the  prostate,  or,  as  Mr.  Thompson  Walker 
calls  it,  the  sheath.  Superiorly  they  abut 
upon  the  median  lobe  and  in  the  absence  of 
development  of  this  lobe  upon  the  muscular 
structures  of  the  bladder  neck.  Mesially  they 
are  covered  only  by  mucous  membrane  and 
by  the  stretched  and  atrophied  capsule  of  the 
prostate,  from  which  they  cannot  be  separated 
by  dissection  even  after  removal  from  the  body. 

The  mass  arising  from  the  median  lobe  is 
covered  posteriorly  by  the  posterior  lobe  and 
as  its  overgrowth  takes  it  backward  it  comes 
to  a  greater  or  less  extent  in  contact  with  the 
muscular  structures  of  the  bladder  neck  and 
the  bladder  wall  itself.  Laterally  it  abuts 
upon  the  lateral  lobes.  Anteriorly  and 
superiorly  it  is,  like  the  lateral  lobes,  covered 
only  by  the  thin  atrophied  mucous  membrane 
from  which  it  is  inseparable. 

Relation  of  the  posterior  lobe  to  the  urethra. 
It  will  be  remembered  that  the  posterior  lobe 
is  by  definition  that  portion  of  the  prostate 
which  forms  its  posterior  surface  and  Ues 
wholly  behind  the  ejaculatory  ducts.  It  thus 
forms  the  floor  of  the  urethra  from  the  a}>ex 
of  the  prostate  to  the  verumontanum  and 
from  this  point  ceases  to  touch  the  urethra  and 
runs  backward  in  a  narrowing  triangle  behind 
the  median  lobe.  The  sides  of  the  urethra  are 
throughout  formed  by  the  lateral  lobes,  and 
the  floor  of  the  urethra  from  the  veru  to  the 
bladder  orifice  is  formed  by  the  median  lobe. 
This  accounts  for  the  horse-shoe  form  of  many 
adenomatous  prostates  removed  from  above, 
in  which  the  sides  of  the  horse-shoe  are  formed 
by  the  lateral  lobes  while  the  bow  is  formed  by 
the  median  lobe.  It  further  accounts  for  the 
well  recognized  fact  that  in  enucleating  the 
prostate  by  the  intra-urethral  method,  wheth- 
er from  above  or  from  below,  the  mucous 
membrane  tears  on  the  sides  at  the  junction 
of  the  floor  and  the  lateral  wail  up  to  the 
verumontanum,  at  which  point  it  tears  trans- 
versely following  the  line  of  the  median  lobe. 
Upon  this  depends  the  undoubted  fact  that 


Fig.  3.  Section  of  same  prostate  as  Fig.  i,  about  1  cm. 
further  back  than  Fig.  i.  Note  the  extreme  thinness  of 
the  covering  of  the  adenomatous  mass  B  at  point  D.  The 
chance  of  removing  mass  B  and  leaving  behind  Che  pcrtioD 
E  b  obviously  great  if  approached  from  IkIow  by  Young's 
method. 

by  this  method  of  enucleation  the  posterior 
lobe  and  its  structures,  particularly  the  ejacu- 
latory ducts,  are  left  undisturbed. 

WHAT  PORTIONS  OF  THE  PROSTATE  ARE 
REMOVED  BY  THE  UETHOD  OF  ENUCLEA- 
TION WHETHER  FROM  ABOVE  OS  FROM 
BELOW? 

It  seems  to  me  important  to  take  up  this 
question  inasmuch  as  our  English  brethren, 
particularly  Mr.  Freyer  and  Mr.  Thompson 
Walker,  still  apparently  cling  to  the  idea  that 
the  whole  prostate  is  removed.  This  was 
specifically  stated  by  the  latter  at  the  meeting 
of  L' Association  Internationale  d'Urologie  in 
London,  1911.  A  careful  investigation  of  the 
material  upon  which  he  bases  this  claim  singu- 
larly fails  to  estabhsh  the  fact.  It  will,  I 
think,  be  generally  admitted  that  the  removal 
of  the  whole  prostate  must  involve  the  remov- 
al of  the  posterior  lobe.  If  the  posterior  lobe 
is  removed,  clearly  with  it  must  be  removed 
those  portions  of  the  ejaculatory  ducts  which 
lie  between  the  verumontanum  and  the  cap- 
sule. These  structures  are  strikingly  absent 
not  only  in  the  specimens  described  by  Mr. 
Thompson  Walker  but  in  all  the  specimens 
to  which  I  have  had  access,  a  not  inconsider- 
able number.  The  specimens  herewith  pre- 
sented show  in  section  that  these  ducts  lie 
wholly  behind  the  adenomatous  masses  of  the 


2l6 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


lateral  lobes  and  the  median  lobe.  As  the 
posterior  lobe  is  never  involved  in  the  process, 
the  line  of  cleavage  necessarily  passes  in  front 
of  it,  and  it  is  from  this,  the  posterior  lobe, 
that  the  process  described  by  Mr.  Freyer  as 
the  "shaking  free'*  of  the  masses  takes  place. 
It  is  probably  not  necessary  to  pursue  the 
discussion  of  this  point  further  since  the  ab- 
sence of  ejaculatory  duct  structures  from  the 
specimens  is  sufficiently  conclusive  proof. 
What  actually  occurs  in  these  operations  of 
enucleation  is  that  the  adenomatous  masses 
in  the  lateral  and  median  lobes  are  shelled  out 
from  the  capsule  of  the  prostate  on  the  side, 
from  the  muscular  structure  of  the  bladder 
neck  above  and  from  the  posterior  lobe,  the  old 
so-called  surgical  capsule,  below. 

A  COMPARISON  OF  THE  TISSUES  INVOLVED  IN 
PROSTATECTOMY  BY  THE  SUPRAPUBIC 
ROUTE  AND  BY  THE  PERINEAL  APPROACH 
OF   YOUNG 

Dr.  Young  has  described  his  operation  ais 
conservative  prostatectomy  and  it  is  therefore 
proper  to  inquire  in  what  respects  it  is  con- 
servative as  compared  with  other  methods.  I 
beUeve  that  this  term  "conservative"  was  in- 
tended to  apply  chiefly  to  the  conservation  of 
the  ejaculatory  ducts  and  to  the  avoidance  of 
injury  to  the  structures  involved  in  the  nerv- 
ous mechanisms  pertaining  to  potency.  In 
the  suprapubic  method  of  approach  the  mass- 
es are  reached  by  breaking  through  the 
mucous  membrane  in  the  urethra  and  enu- 
cleating the  masses  from  the  posterior  lobe 
and  that  portion  of  the  urethra  lying  in  front 
of  the  verumontanum  which  is  left  intact. 
The  median  portion  is  separated  from  the 
grasp  of  the  muscles  of  the  bladder  neck, 
which  lie  in  a  relation  to  it  varying  with  the 
the  amount  and  direction  of  the  growth.  The 
posterior  lobe  structures  are  not  disturbed  and 
frequently  not  even  uncovered. ,  In  Young's 
operation  these  masses  are  approached  from 
behind  through  oblique  incisions  intended  to 
avoid  injury  to  the  ejaculatory  ducts.  The 
incisions  traverse  the  whole  thickness  of  the 
posterior  lobe  which  has  been  referred  to 
under  the  misleading  term  of  the  surgical 
capsule  and  this  is  of  necessity  a  destructive 
procedure.      Furthermore,  the  position  of  the 


ejaculatory  ducts  is  not  as  constant  as  has 
been  often  believed,  for  their  position  is  in- 
fluenced by  the  irregularities  of  growth  of  the 
lateral  masses  and  they  may  lie  close  together 
on  the  posterior  surface  of  the  gland  or  be 
considerably  separated,  especially  as  they  ap- 
proach the  upper  border  of  the  gland.  For 
most  of  us,  the  avoidance  of  the  ejaculatory 
ducts  is  at  least  highly  speculative  and  I  have 
yet  to  see  any  operator  other  than  the  father 
of  this  operation  executing  the  procedure  in  a 
way  which  seemed  to  me  at  all  likely  to  lead 
to  anything  properly  regarded  as  a  conserva- 
tive result.  In  my  hands  it  could  only  be 
described  as  highly  destructive.  But  the 
most  diflScult  part  of  the  operation  is  still  to 
come.  Dr.  Yoimg  declares  that  the  lobes  are 
enucleated  from  inside  of  their  capsule  but  it 
must  be  remembered  that  these  lobes  are 
covered  by  nothing  properly  described  as  a 
capsule  but  only  by  mucous  membrane  and  a 
little  fibrous  tissue  which  adheres  to  the  lobes 
with  extreme  intimacy.  If  these  lobes  are  to 
be  truly  enucleated  they  must  be  enucleated 
from  under  the  mucous  membrane.  This  I  do 
not  believe  to  be  an  anatomical  possibility  as 
I  have  tried  to  remove  this  mucous  membrane 
many  times  after  the  lobes  had  been  taken  out 
from  above  and  have  found  it  impossible  even 
sitting  quietly  at  the  dissecting  table.  I 
present  herewith  specimens  and  illustrations 
which  seem  to  me  to  show  the  absolute  fallacy 
of  the  conception.  (Figs,  i,  2  and  3.)  What 
does  take  place,  as  a  matter  of  fact,  in  the 
hands  of  those  who  attempt  the  operation  of 
Young  is  the  enucleation  of  greater  or  smaller 
portions  of  these  lateral  and  median  masses 
from  within  the  masses  themselves,  the 
amount  of  adenoma  left  behind  depending 
upon  the  lines  of  cleavage  within  the  mass  and 
the  experience  and  dexterity  of  the  operator. 
The  adenomatous  tissue  left  behind  vitiates 
the  results  of  the  operation  in  two  ways.  In 
the  first  place,  according  to  its  amount  and 
position  it  reproduces  more  or  less  exactly 
the  form  of  the  obstructing  tumor  present 
before  operation,  which  may  flatten  down  con- 
siderably as  the  hollowed  out  cavities  within 
it  contract.  It  thus  remains  largely  a  matter 
of  accident  whether  the  relief  to  the  patient 
is  large  or  small.  In  the  second  place,  a  hardly 
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less  serious  objection  is  that  from  the  adenom- 
atous tissue  left  behind  new  masses  are 
formed  and  the  patient  has  no  assurance  that 
his  obstruction  is  permanently  at  an  end.  I 
do  not  wish  to  convey  the  idea  that  prosta- 
tectomy as  done  by  Young  is  not  a  benefit 
to  his  patients;  but  the  operation  as  described 
by  him  I  believe  to  be  faulty  in  conception  and 
inefficient  in  execution  in  the  hands  of  all  but 
its  distinguished  author. 

Since  the  term  "conservative"  has  been 
applied  to  this  method  of  perineal  prostatec- 
tomy, it  seems  to  me  that  we  are  entitled  to 
inquire  of  what  the  conservation  consists.  I 
have  always  assumed  that  the  term  was  in- 
tended to  apply  to  the  conservation  of  the 
ejaculatory  ducts,  the  remaining  prostatic  tis- 
sue, therefore  the  posterior  lobe  (miscalled  sur- 
gical capsule)  and  the  nerve  fibers  traversing 
the  prostate  and  ending  in  the  neighborhood  of 
the  verumontanimi.  If  I  have  correctly 
imderstood  the  author,  it  must  now  be 
abundantly  clear  that  no  such  result  can  be 
expected  from  this  operation.  The  attack 
traverses  directly  the  only  important  part 
of  the  remaining  prostatic  tissue.  The  avoid- 
ance of  the  ejaculatory  ducts  is,  to  put  it 
mildly,  extremely  problematical,  and  it  is  far 
more  sound  to  describe  it  as  destructive  than 
as  conservative  of  these  tissues.  The  opera- 
tion by  intra-urethral  enucleation  to  a  large 
extent  avoids  this  damage  and  particularly 
when  carried  out  from  above  may  leave  them 
almost  wholly  intact.  I  desire,  however,  to 
repeat  what  I  have  elsewhere  said,  that  I 
think  altogether  too  much  stress  has  been 
laid  upon  the  conservation  of  these  struc- 
tures.    The  end  and  object  of  the  operation 


of  prostatectomy  is  to  remove  the  obstruc- 
tion, and  no  minor  issues  should  blind  us 
to  the  supreme  importance  of  its  absolute 
accomplishment.  Since,  however,  stress  has 
been  laid  upon  this  point  it  seems  to  me 
proper  to  point  out  that  in  this  regard  it 
cannot  be  accepted  as  accomplishing  the 
end. 

If  I  have  made  myself  clear  in  what  I  have 
said  above,  it  necessarily  follows  that  for 
anatomical  reasons  which  cannot  be  con- 
troverted, prostatectomy  must  be  done  by 
some  form  of  intra-urethral  enucleation,  and 
it  remains  only  to  discuss  whether  the  results 
are  most  satisfactory  when  this  is  undertaken 
from  above  or  from  below.  Having  regard 
only  for  the  fimctional  results,  I  believe  that 
the  suprapubic  route  is  far  superior.  By  this 
method  it  can  be  declared  with  certainty  that 
if  the  patient  survives  the  operation,  the  fimc- 
tion  of  the  bladder  will  be  restored  practically 
to  normal.  By  the  perineal  method  of  attack 
certain  more  or  less  objectionable  sequelae  not 
infrequently  occur.  The  approach  is  such 
that  the  muscular  control  is  jeopardized, 
particularly  in  the  case  of  large  masses;  and  a 
certain  number  of  cases  of  incontinence,  more 
or  less  partial,  is  almost  certain  to  result. 
Fistulae  of  various  kinds  always  have,  and  I 
believe  always  will,  occasionally  result,  those 
communicating  with  the  bowel  being  the 
least  common  but  most  serious. 

For  these  reasons  it  seems  to  me  that  in 
dealing  with  the  type  of  prostate  in  which  the 
obstruction  results  from  the  formation  of 
adenomatous  masses,  the  suprapubic  route 
has  a  clear  advantage  over  the  other  methods 
of  attack. 
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BILATERAL  URINARY   CALCULI  ^ 

By  DANIEL  N.  EISENDRATH,  M.  D.,  Chicago 


UNDER  the  above  heading  are  included 
all  cases  in  which  calculi  are  simul- 
taneously present  in  both  halves  or 
sides  of  the  upper  urinary  tract,  i.e., 
in  the  kidneys  and  ureters.  The  combinations 
in  which  bilateral  calculi  are  most  frequently 
encountered  are:  (a)  in  both  kidneys;  (b)  in 
both  kidneys  and  in  one  or  both  ureters;  (c) 
in  the  kidney  of  one  side  and  the  ureter  of  the 
opposite  side;  (d)  in  the  kidney  of  one  side 
and  the  ureters  of  both  sides,  and,  finally  (e) 
in  the  lureters  of  both  sides.  These  various 
combinations  are  shown  in  a  diagrammatic 
manner  in  Fig.  i,  and  X-ray  tracings  of  prac- 
tically all  of  tie  varieties  are  shown  in  Figs.  2 
to  10,  taken  from  cases  observed  at  the  Michael 
Reese  Hospital  during  the  past  few  years. 

Calculi  on  both  sides  of  the  urinary  tract 
present  problems  quite  different  at  times  from 
those  of  one  side  only.  The  questions  which 
arise  when  one  of  the  five  previously  men- 
tioned combinations  is  recognized  before 
operation  vary  greatly  according,  first,  to  the 
functional  condition  of  the  two  kidneys,  and, 
second,  as  to  whether  calculous  anuria  is 
present  or  not. 

There  is  one  feature  of  the  bilateral  cases, 
which,  although  not  more  typical  of  calculus 
formation  on  both  sides  than  of  imilateral 
disease,  is  at  least  of  sufficient  importance  to 
be  first  considered.  This  is  the  tendency  to  the 
re-formation  of  calculi  after  removal  from  one 
or  both  sides.  Under  the  head  of  treatment 
in  this  paper  I  will  report  two  cases  of  this 
kind,  and  speak  of  occurrences  in  detail. 

Another  interesting  fact  in  regard  to  bilater- 
al calculus  formation  is  the  frequency  with 
which  the  condition  is  found.  A  review  of  the 
few  articles  thus  far  published  and  a  glance 
over  our  own  large  number  of  cases  at  the 
Michael  Reese  Hospital  shows  that  in  about 
twenty  per  cent  of  all  patients  in  whom 
calculus  formation  has  been  found,  either 
clinically  (X-ray  examination,  etc.),  or  at 
operation,  the  condition  was  a  bilateral  one. 

1  Read  before  the  Chicago  Surgical  Sodety, 


DIAGNOSIS 

Clinical  Pictures. 

Cases  ot  bilateral  calculus  formation  are 
usually  seen  presenting  one  of  the  following 
clinical  pictures: 

1.  Cases  showing  the  ordinary  calculus 
(ureter  or  renal)  symptoms  on  one  side,  but 
radiographs  show  calculi  on  both  sides. 

2.  Cases  with  pain  or  other  sjmiptoms 
alternately  on  one  side  or  the  otier,  and 
radiographs  show  calculi  on  both  sides. 

3.  Cases  presenting  definite  symptoms  of 
calculus  simultaneously  on  both  sides.  (These 
are  comparatively  rare.) 

4.  Cases  seen  either  during  an  attack  of 
calculous  anuria  or  giving  the  history  of 
transitory  attacks  of  anuria  with  calculus 
symptoms  in  the  intervals. 

The  well-known  clinical  fact  that  the  pain 
may  be  referred  to  the  side  opposite  to  which 
the  renal  calculi  are  located  must  not  be 
overlooked  in  connection  with  the  first  three 
groups.  Aside  from  these  clinical  pictures 
Qiere  is  absolutely  nothing  characteristic  of 
calculi  in  both  sides  of  the  urinary  tract  to 
permit  a  differentiation  from  cases  where  they 
are  located  in  one  half  of  the  tract  only,  i.e., 
in  the  kidney  or  ureter  of  one  side. 

For  practical  purposes  then,  one  may 
divide  cases  of  bilateral  calculi  into  (a)  those 
presenting  the  famiUar  symptoms  of  renal  or 
ureteral  calculi,  and  (b)  those  seen  during  an 
attack  of  calculous  anuria.  The  cases  of  Class 
a  present  themselves  imder  one  of  the 
clinical  pictures  just  described  (i,  2  and  3). 
The  cases  included  in  Class  b,  i.e.,  calculous 
anuria,  present  such  an  entirely  different 
clinical  picture  as  to  demand  special  recogni- 
tion. 

CALCULOUS  ANURIA  CASES 

The  majority  of  surgeons  do  not  agree  with 
the  views  of  Kiimmell  that  an  anuria  is  rarely 
due  to  the  reflex  inhibition  of  the  secretory 
activity  of  one  kidney  when  the  opposite 
ureter  is  blocked  by  a  calculus.     Kummell, 

February  7, 1913.  See  discussion  page  357. 
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in  other  words,  does  not  believe  in  a  true 
reflex  anuria,  but  rather  that  when  anuria 
exists  both  lureters  are  in  all  probability 
blocked.  When  anuria  follows  an  operation 
for  calculus  on  one  side,  the  opposite  kidney 
has  either  been  damaged  by  the  anesthetic 
or  its  ureter  is  blocked  or  there  is  a  congenital 
lack  of  development  of  the  opposite  kidney 
present. 

Calculous  anuria  is  more  likely  to  develop  in 
cases  of  bilateral  calculi  than  in  unilateral 
cases.  KUmmell  has  had  six  cases  of  anuria 
in  fourteen  cases  of  bilateral  calculi.  Watson 
and  Cunningham  give  the  following  conditions 
under  whidh  anuria  develops  when  calculi 
are  present,  and  it  is  well  to  remember  these 
when  attempting  to  make  a  diagnosis  in  any 
case  of  anuria.    These  conditions  are: 

1.  When  the  ureter  of  a  solitary  kidney  is 
blocked  by  a  calculus. 

2.  When  both  ureters  are  simultaneously 
blocked. 

3.  When  one  ureter  is  blocked  and  the 
other  kidney  is  not  developed. 

4.  When  the  fused  ureter  of  two  kidneys  or 
the  single  ureter  of  a  fused  kidney  is  bloiied. 


5.  When  one  ureter  is  blocked  and  the 
opposite  kidney  is  refleily  suppressed. 

The  last-named  class  of  cases  has  been 
discussed  above  and  the  view  of  Kiimmell 
that  a  true  reflex  anuria  does  not  exist  is 
disputed  by  many  surgeons.  Watson  has 
shown  by  clinical  records  and  autopsies  that 
K.ummell's  view  does  not  hold  for  all  cases. 

As  a  rule,  cases  of  calculous  anuria  are  seen 
before  ursemic  symptoms  have  appeared.  In 
a  few  cases  death  has  occurred  without  ursemic 
symptoms  and  it  is  impossible  to  predict  the 
time  of  the  onset  of  uraemic  symptoms.  The 
average  time  of  their  appearance  in  sixty-two 
cases  collected  by  Watson  was  between  five 
and  six  days.  In  four  it  was  as  short  as 
twenty-four  hours  and  in  fourteen  cases  it 
was  between  the  tenth  and  sixteenth  day. 

The  diagnosis,  to  be  of  any  service,  must 
usually  be  made  during  the  "period  of  toler- 
ance," i.e.,  between  the  appearance  ot  the 
anuria  and  the  onset  of  tu'smic  symptoms. 
The  importance  of  such  an  early  diagnosis  is 
clearly  shown  in  the  statistics  of  Watson.  In 
205  collected  cases,  no  were  treated  expect- 
antly with  80  deaths  (72.7  per  cent  mortaUty); 
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95  cases  were  operated  with  44  deaths,  i.e., 
46.3  per  cent  mortality.  If  time  and  the  local 
circumstances  permit,  an  X-ray  is  invaluable, 
but  this  camiot  always  be  done,  and  the  side 
to  be  operated  on  must  depend,  according  to 
Watson,  on  the  history  as  to  the  side  where 
the  renal  colics  were  felt,  and  upon  the  results 
of  palpation.  Tenderness  and  enlargement 
are  the  most  reliable  local  signs,  but  are  not 
always  present.  Of  course,  the  ideal  method 
of  diagnosis  in  cases  of  anuria  would  be  to 
take  a  radiograph  and  thus  locate  the  seat  of 
obstruction.  This  is,  however,  not  always 
possible,  and  one  is  dependent  upon  the 
clinical  history  and  local  findings  alone. 

VALUE  OP  X-RAY 
In  every  patient  sufiFering  with  unilateral 
symptoms  of  either  renal  or  ureteral  calculus 
it  is  our  duty  to  include  both  sides  in  our 
pictures.  One  can  accomplish  this  by  the 
use  of  a  single  plate,  large  enough  to  include 
the  entire  urinary  tract,  as  Caldwell  and  others 
do,  or  by  employing  separate  plates  for  the 
upper  and  lower  portions  ot  the  urinary 
tract.    Haenisch  and  many  other   German 


radiographers,  and  Lange,  of  Cindnnati, 
preler  to  employ  five  plates,  one  for  each 
kidney,  one  for  the  lumbar  and  iliac  portions 
of  eadi  ureter,  and,  finally,  one  to  include  the 
pelvic  portion  of  both  ureters  and  the  bladder. 
The  majority  of  radiographers  who  make  a 
single  exposure  for  the  entire  urinary  tract 
omit  the  use  of  the  Albers-Schoenberg  com- 
pression apparatus.  Dr.  Frances  Turley,  our 
radiographer  at  the  Michael  Reese  Hospital, 
has  obtained  the  most  satisfactory  pictures 
by  the  use  of  compression  aided  by  the  loofah 
pad  of  Stritter,  as  described  by  the  writer  in  a 
previous  article.  We  find  that  in  the  ordinary 
individual  both  kidneys  and  the  lumbar  por- 
tions of  both  ureters  can  be  readily  included  in 
a  single  plate,  aided  by  compression  and  the 
loofah  pad.  The  ihac  and  pelvic  portions  of 
both  ureters  and  the  bladder  are  then  included 
in  a  second  picture,  also  aided  by  compression, 
etc.  We  have  even  been  able  to  secure  the 
shadows  of  both  kidneys  themselves  in  the 
majority  of  cases,  if  the  patient  is  not  too 
stout,  and  if  the  alimentary  tract  has  been 
thoroughly  prepared. 
The  larger  my  experience  in  the  interpreta- 
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Case  I  (Eric  H.)  befor«  first  opera-  my  first  operation.  Note  recurrence  of  ation  by  Dr.  Berger  showing  shadows 
tion.  multiple  shadows  va  both  kidneys.  of  second  recurrence. 


tion  of  raxliographs  of  the  urinary  tract  be- 
comes, the  more  I  am  convinced  of  the  necessi- 
ty of  exclusion  of  shadows  of  gas  or  solid 
material  in  the  intestines  by  careful  prepara- 
tion of  the  patient  for  at  least  twelve  hours 
before  the  pictures  are  taken. 

In  this  connection  I  need  hardly  call  atten- 
tion to  the  ease  with  which  one  can  be  led 
astray  by  finding  an  undoubted  calculus 
shadow  on  one  side  and  then  assuming  with- 
out further  examination  (by  lead  wire,  etc.) 
that  a  shadow  seen  on  the  opposite  side  must 
necessarily  be  due  to  a  calculus.  Every  con- 
dition giving  rise  to  extrarenal  or  extra- 
ureteral  shadows  must  be  excluded,  as  in  the 
ordinary  diagnosis  of  calculus.  Caution  in 
this  direction  only  increases  with  experience, 
and  many  are  the  pitfalls  unless  one  bears  in 
mind  that  an  extraneous  shadow  may  be 
present  both  in  the  case  of  undoubted  uni- 
lateral or  bilateral  calcidous  formation. 

TREATUENT 

The  question  of  operative  interference 
varies  according  to  whether  the  patient  is 
seen  during  an  attack  of  anuria  or  not.  In 
the  ordinary  case,  i.e.,  when  anuria  is  not 
present,  there  is  considerable  difference  of 
opinion  as  to  whether  the  calculi  are  to  be 
removed  at  one  sitting  or  at  intervals  of  four 
to  six  weeks.  A  second  question  to  be 
answered  is  whether  one  is  justified  in  remov- 
ing an  infected  calculous  kidney  when  the 


condition  is  a  bilateral  one.  The  majority  of 
surgeons  believe  that  it  is  best  to  operate 
upon  the  worst  side  first  and  then  operate 
upon  the  other  side  six  to  eight  weeks  later, 
imless  anuria  occurs  either  during  the  interval, 
as  the  result  of  a  reflex  suppression  of  the 
other  kidney,  or  a  blocking  of  the  opposite 
ureter.  This  occurred  in  one  of  Cabot's  cases 
on  the  eighteenth  day  after  the  first  kidney 
had  been  opened  for  the  removal  of  calculi. 
The  worst  side  is  determined  by  ureteral 
catheterization  and  the  functional  tests. 
Watson  believes  one  should  attempt  to  re- 
move the  calculi  from  both  kidneys  at  one 
sitting  under  certain  conditions.  He  operates 
first  on  the  side  which  gave  the  last  symptoms. 
If  this  first  kidney  to  be  operated  upon  is  seen 
to  be  of  insufficient  capacity  to  sustain  life, 
he  operates  at  once  on  the  opposite  kidney. 
If  the  first  kidney  is  in  good  condition  he 
operates  on  the  second  side  after  an  interval. 
I  believe  that  the  position  taken  by  Watson 
is  the  most  rational  one  and  was  the  method 
pursued  in  the  cases  of  Dr.  McArthur  and 
the  writer. 

The  question  of  nephrectomy  depends 
entirely  upon  whether  the  opposite  kidney  is 
functionally  incapacitated  or  not,  and  whether 
its  ureter  is  likely  to  be  blocked  or  not  follow- 
ing the  removal  of  the  worse  kidney. 

When  calculous  anuria  is  present,  opera- 
tion should  be  performed  as  soon  as  possible. 
One  cannot  stop  to  determine  the  functional 
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capacity  and  often  not  even  to  take  an  X-ray. 
The  side  should  be  chosen  where  the  kidney 
is  enlarged  and  tender,  and  if  the  calculus  on 
this  side  seems  to  be  the  cause  of  the  blocking 
of  the  ureter,  further  operation  on  the  opposite 
side  should  be  deferred  to  a  later  time.  Even 
if  the  cause  of  the  ureteral  obstruction  has 
been  removed  on  one  side,  but  the  kidney  looks 
as  if  it  were  of  insufficient  functional  capacity, 
it  is  best  to  operate  on  the  opposite  kidney  at 
once,  i.  e.,  at  the  same  sitting. 

The  treatment  of  recurrences  presents  a 
new  problem,  well  illustrated  in  the  two 
following  cases: 

Case  i.  Eric  H.,  aged  twenty,  was  first  seen  by 
me  in  October,  1908,  having  been  referred  by  Dr. 
Mortimer  Frank.  At  the  age  of  fifteen  he  began 
to  have  pain  alternately  over  the  right  and  left 
renal  regions.  During  the  first  four  years  the  pain 
had  been  chiefly  felt  over  the  right  kidney,  but  in 
the  year  preceding  my  first  examination  the  pain 
was  usually  localized  in  the  back,  over  the  left 
kidney.  In  July,  1907,  the  pain,  which  had  been 
quite  constant  and  of  an  aching  character,  became 
quite  severe  over  the  left  kidney  and  radiated  along 
the  ureter  of  the  same  side.  This  attack  lasted 
three  days,  and  was  accompanied  by  chills  and 
fever.  He  passed  a  small  amount  of  "gravel"  and 
blood  during  this  attack.  The  patient  showed  me 
a  radiograph  of  the  left  kidney,  taken  by  another 
radiographer,  which  showed  a  number  of  typical 
stone  shadows.  This  picture  had  been  taken  by  a 
radiographer  who,  although  thoroughly  competent, 
wa3  satisfied  at  that  time  (1Q08)  to  take  a  radiograph 
of  only  the  kidney  or  ureter  to  which  the  clinical 
symptoms  pointed.  I  immi^ately  insisted  upon 
having  a  bilateral  radiograph  taken,  both  from  the 


standpoint  of  thoroughness  and  because  his  pain 
had  been  referred  for  four  years  alternately  to  the 
right  and  left  kidneys.  The  radiograph  of  the 
entire  urinary  tract  showed  (Fig.  3)  a  number  of 
typical  shadows  scattered  over  so  wide  an  area  that 
one  could  readily  diagnose  either  a  pyonephrosis  or 
many  dilated  calyces  filled  with  calculi.  On  October 
30,  1908,  the  left  kidney  was  eiposed  and  fourteen 
phosphatic  calculi  were  removed.  They  varied  in 
size  from  a  pea  to  a  small  marble.  Most  of  the 
calculi  were  found  lying  in  cavities  which  were 
evidently  dilated  calyces  scattered  throughout  the 
kidney.  Several  calculi  were  in  the  renal  paren- 
chyma of  the  upper  and  lower  poles.  It  had  not 
been  possible  to  estimate  the  functional  capacity 
of  the  opposite  kidney  by  ureteral  catheterization 
before  operation.  Owing  to  the  presence  of  a  fair 
amount  of  apparently  good  parenchyma  at  both 
poles  and  the  lack  of  knowledge  of  the  condition  of 
the  other  kidney,  a  nephrectomy  was  deemed  inad- 
visable. About  eight  weeks  later,  i.e.,  January, 
1909,  the  opposite  (right)  kidney  was  exposed  and 
seven  phosphatic  and  pure  uric  acid  calculi  removed. 
The  condition  of  this  kidney  was  even  worse  thatt 
on  the  left  side,  so  that  it  would  have  jeopardized 
the  patient's  life  to  have  removed  either  kidney. 
The  calculi  were  found  in  the  renal  pelvis  and  in 
pockets  lying  just  beneath  the  fibrous  capsule  of  the 
kidney,  with  very  little  intervening  healthy  paren- 
chyma. The  patient  recovered  rapidly,  but  the 
urine  continued  to  remain  turbid  and  contained  a 
large  number  of  colon  bacilli  and  pus  corpuscles. 
For  one  and  a  half  years  after  the  removal  of  calculi 
from  both  kidneys  by  the  writer,  the  patient  worked 
steadily  as  a  lens  grinder  for  an  optical  firm.  Owing 
to  the  recurrence  of  pain  over  both  kidneys,  he  con- 
sulted Dr.  Berger,  of  Chicago,  who  had  radiographs 
of  both  kidneys  made  (Fig.  3),  I  am  indebted  to 
Dr.  Berger  for  the  courtesy  of  including  them  in  the 
records  of  the  case.  These  second  radiographs 
showed  an  even  larger  number  of  shadows  scattered 


EISENDRATH:    BILATERAL  URINARY  CALCULI 


223 


Fig.  7.     Case  2.    Showing  shadows* 
due  to  second  recurrence. 


Fig.  8.     Calculus  in  pelvis  of  right  Fig.  9.    Bilateral  calculi  left  kidney 

kidney  and  multiple  calculi  in  opposite      and  right  ureter.    Dr.  Crof ton's  case, 
ureter.   Drs.  Steele  and  Carr's  case. 


throughout  both  kidneys  than  I  had  found  at  my 
operation.  Phosphatic  material,  partly  formed  into 
calculi  and  partly  found  as  a  tenacious  d6bris,  was 
removed  at  two  sittings  by  Dr.  Berger  from  both 
kidneys  in  191 1.  The  patient  again  made  a  rapid 
recovery  from  both  of  these  nephrotomies,  but  the 
urine  remained  as  turbid  as  after  the  previous 
operations.  In  order  to  gratify  my  curiosity,  the 
patient  consented  to  have  a  third  series  of  radio- 
graphs of  both  kidneys  made  early  in  191 2  (Fig.  4). 
These  pictures  showed  so  many  deep  shadows  over 
each  kidney  that  it  seemed  scarcely  possible  for  the 
patient  to  have  so  few  symptoms.  He  is  at  the 
present  time  (December,  191 2)  apparently  enjoying 
the  best  of  h^th,  unconscious  of  the  fact  that  the 
second  bilateral  recurrence  is  even  more  marked 
than  after  the  first  operations. 

So  far  as  I  can  leam,  this  is  the  first  case  in 
which  the  recurrence  of  calculi  in  both  kid- 
neys has  been  so  thoroughly  controlled  through 
repeated  radiographic  examinations.  One  can 
scarcely  ascribe  the  shadows  seen  beiore  the 
second  nephrotomies  preformed  by  Dr.  Berger 
and  those  now  present  to  the  fact  that  the 
calculi  were  overlooked,  since  both  Dr.  Berger 
and  I  made  a  careful  but  futile  exploration  of 
every  portion  of  both  kidneys  for  further  cal- 
culous deposits  during  our  respective  opera- 
tions. 

This  case  illustrates  the  necessity  of  making 
a  guarded  prognosis  in  regard  to  recurrence  in 


cases  of  bilateral  calculi  where  (a)  one  cannot 

remove  either  kidney  lest  the  other  one  be 

unable  to  do  the  work  of  both  organs,  or  (b) 

where  the  pathological  changes  in  the  kidneys 

are  such  as  to  favor  the  formation  of  calculi 

if  the  original  infection  still  continues. 

Case  2.  Through  the  courtesy  of  Dr.  L.  L.  Mc- 
Arthur,  to  whom  I  am  greatly  indebted  for  the 
privilege,  I  am  able  to  add  a  second  case  of  recur- 
rence of  calculi  in  both  kidneys,  in  spite  of  two 
attempts  at  thorough  removal  of  the  calculi.  The 
patient  was  a  woman  of  twenty-seven  who  had  first 
complained  of  severe  pain  over  the  right  kidney  in 
1903,  which  had  recurred  at  intervals  for  four  years. 
She  then  began  to  have  similar  attacks  of  pain  over 
the  left  kidney.  The  radiographs  taken  in  March, 
1908,  when  she  first  consulted  Dr.  McArthur,  were 
negative.  Owing  to  the  predominance  of  the  pain 
over  the  left  kidney,  a  nephrotomy  on  this  side  was 
performed.  A  calculus,  the  size  of  a  pigeon's  egg, 
was  removed  from  the  left  renal  pelvis.  A  number 
of  smaller  calculi,  which  were  found  in  the  calyces 
of  the  same  kidney  pelvis,  and  one  calculus  in  the 
parenchyma,  were  removed  at  the  same  sitting. 
In  June  of  the  same  year  (1908)  a  perinephritic 
abscess  was  opened  through  the  nephrotomy  (left) 
incision  made  earUer  in  the  year.  The  kidney  was 
explored  at  this  operation,  but  no  calculi  found. 
In  February,  1909,  the  right  kidney  was  opened 
and  several  calculi  removed  through  a  pyelotomy 
incision.  One  of  the  calculi  filled  the  entire  pelvic 
outlet  and  extended  up  into  two  of  the  calyces.  A 
second  calculus,  the  size  of  a  marble,  was  felt  in  the 
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upper  pole  of  this  right  kidney,  and  removed  through 
a  nephrotomy  incision.  About  two  years  after  the 
removal  of  the  calculi  from  both  kidneys  she  began 
to  have  pain  over  the  right  kidney  and  local  evi- 
dences of  a  perinephritic  abscess.  The  radiographs 
(see  Figs.  5  and  7)  taken  in  April,  191 3,  when  her  pain 
recurred,  showed  a  typical  stone  shadow  in  the  lower 
pole  of  the  right  kidney,  a  large  stone  shadow  in 
the  lower  pole  of  the  left  kidney,  and  also  a  shadow 
in  the  pelvic  portion  of  the  left  ureter.  All  of  her 
symptoms  pointed  to  the  right  kidney  only  as  the 
seat  of  the  trouble,  since  the  left^kidney  was  neither 
tender  nor  enlarged.  It  was  only  by  a  strict  adher- 
ence to  our  rule  of  a  radiographic  examination  of 
the  entire  urinary  tract  that  attention  was  called  to 
the  fact  that  the  recurrence  of  calculi  had  taken 
place  on  both  sides. 

On  April  4,  igia,  Dr.  McArthur  opened  the  right 
perinephritic  abscess  and  evacuated  a  large  amount 
of  pus.  The  kidney  was  enlarged  to  double  its 
normal  size  and  the  kidney  was  drained  through 
its  convexity  after  removal  of  a  uric  acid  calculus, 
the  size  of  a  bean,  from  its  lower  pole.  It  was 
deemed  inadvisable  to  remove  the  kidney.  About 
three  weeks  later  a  calculus,  the  size  of  a  pea,  was 
removed  from  the  pelvic  portion  of  the  left  (opposite) 
ureter  by  an  incision  through  the  vaginal  wall. 

Legueu'  has  had  two  recurrences  in  four 
bilateral  cases.  This  is  the  only  reference 
which  I  can  find  of  recurrence  in  bilateral 
cases.  Dr.  Farr,  of  Minneapolis,  has  kindly 
furnished  me  with  the  history  of  a  bilateral 
case  of  recurrence.  In  1905  he  removed  a 
calculus  from  the  pelvic  portion  of  the  right 
ureter.  In  1906  a  calculus  was  removed 
from  the  left  kidney.     Later  in  the  same  year 

1  Add.  d.  lul.  d.  om.  irinito-urin.,  P.r.  1907. 


Eisendiath's  case. 

a  calculus  was  removed  from  the  right 
kidney  and  from  the  right  ureter  at  the  point 
where  the  calculus  was  removed  in  the  pre- 
vious year.  In  1907  calculi  were  again  re- 
moved from  both  Wdneys. 

These  cases  of  Legueu,  Farr,  McArthur, 
and  my  own  present  a  problem  not  hitherto 
considered  and  the  danger  of  such  recurrence 
both  in  respect  to  diagnosis  and  method  of 
operation. 

In  the  H.R.  case  (No.  i)  of  Dr.  McArthur, 
and  in  the  E.H.  case  (No.  2)  of  the  writer's, 
calculi  were  removed  most  thoroughly  from 
both  kidneys  or  ureters  at  two  sittings  in 
each  case.  A  glance  at  the  X-ray  tracings  of 
my  patient  will  show  that  almost  as  many 
calcuh  are  present  now  as  before  the  first  or 
second  operations.  The  question  of  why 
these  calculi  should  have  re-formed  is  necessar- 
ily so  intimately  associated  with  the  entire 
problem  of  calculus  formation  in  general  that 
it  would  take  us  beyond  the  scope  of  this 
article  to  attempt  to  do  more  than  simply 
mention  it  here.  We  know  comparatively 
little  about  the  underlying  causes  of  or  the 
conditions  under  which  calculi  form  in  the 
urinary  tract.  That  infection  plays  a  very 
prominent  r61e  is  generally  acknowledged, 
but  it  is  not  the  only  factor.  In  one  ol  my 
own  cases  (E.H.)  a  chronic  colon  bacillus 
infection,  with  seven  calculi  in  one  and  four- 
teen in  the  other  kidney,  was  found  in  a  boy 
of  eighteen,  and  it  is  fair  to  assume  that  it 
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had  existed  for  many  years  before  being  seen 
by  the  writer.  His  bacillus  coli  infection 
has  now  persisted  for  the  past  six  years,  and 
has  undoubtedly  played  the  most  vital  part 
in  the  recurrence  or  re-formation  of  the  calculi 
in  both  kidneys.  Li  Dr.  McArthur's  case  the 
conditions,  in  a  young  woman,  were  quite 
similar. 

We,  however,  see  calculus  formation  on  one 
or  both  sides  in  so-called  aseptic  cases,  so  that 
infection  is  not  necessarily  the  only  factor  to 
be  considered.  Undoubtedly,  disturbances 
of  metabolism  alone  play  equally  as  important 
a  part  as  infection  in  the  precipitation  of 
urinary  salts  and  the  formation  of  calculi. 
The  problem  of  why  one  person  should  have 
calculi  form  primarily  and  another  only 
secondarily,  i.e.,  when  infection  is  present,  is 
still  unsolved.  One  must  grant,  of  course, 
that  the  calculi  formed  when  infection  is 
present  are  usually  of  a  different  nature, 
usually  mixed  phosphates  and  carbonates. 
But  why  should  they  be  deposited  at  one  time 
and  not  at  another? 

This  question  is  not  only  of  theoretical  but 
of  great  practical  importance.  We  have 
known  for  centuries  that  bladder  calculi 
frequently  recur  if  the  infection  continues. 
We  are  just  beginning  to  recognize  the  fact 
that  under  similar  conditions  calculi  will 
re-form  in  the  upper  urinary  tract  and  we 
must  be  prepared  to  have  this  occur  as  it 
did  in  Dr.  McArthur's  and  my  own  cases, 
unless  we  can  get  rid  of  the  underlying  factor, 
namely,  the  infection.  Only  one  who  has 
seen  kidneys  such  as  those  of  my  E.H.  case, 


where  it  was  necessary  to  save  both  organs 
because  neither  one  by  itself  was  capable  of 
maintaining  life,  can  appreciate  the  apparent 
impossibility  of  eliminating  the  infection 
factor.  We  must  in  the  future  follow  our 
cases  of  unilateral  as  well  as  of  bilateral  cal- 
culous disease,  in  order  to  determine  the 
frequency  of  recurrence  and  shape  our  prog- 
nosis accordingly.  In  other  words,  we  must 
not  expect  permanent  relief  through  operative 
measures,  if  the  original  conditions  favoring 
calculus  formation  persist. 

In  addition  to  the  above  two  cases,  we  have 
had  five  other  bilateral  cases  at  the  Michael 
Reese  Hospital.  One  was  not  operated  upon 
because  the  patient  had  a  carcinoma  of  the 
uterus  (Fig.  6).  In  one  case  (Fig.  8)  the 
renal  calculus  was  removed,  but  the  patient 
died  some  months  later  of  a  senile  intercurrent 
disease  before  the  opposite  ureteral  calculi 
could  be  removed.  In  one  case  (Fig.  lo)  no 
operation  was  performed,  owing  to  an  advanced 
pulmonary  tuberculosis.  In  a  fourth  case 
(Fig.  ii)  the  calculi  were  first  removed  from 
the  right  kidney  by  Dr.  McArthur,  and  after 
an  interval  of  three  months  an  attempt  to 
remove  a  left-sided  calculus  by  the  writer 
through  a  pyelotomy  incision  was  followed  by 
such  severe  bleeding  as  to  require  removal  of 
the  kidney.  This  case  has  been  reported  else- 
where as  showing  one  of  the  dangers  of  pye- 
lotomy. The  right  remaining  kidney  contin- 
ues to  show  negative  shadows  and  the  patient 
was  three  months  pregnant  at  the  time  of  writ- 
ing this  article  and  has  been  delivered  of  a 
normal  healthy  child  since  article  was  written. 
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THE   INFLUENCE  OF  THE  THYROID    GLANDS   ON  PREGNANCY 

AND  LACTATION^ 

By  WILLIAM  M.  THOMPSON,  M.  D.,  Chicago 


IT  IS  generally  accepted  that  the  thyroids 
are  influenced  to  a  marked  degree  by 
menstruation,  pregnancy,  and  lactation, 
but  our  knowledge  thus  far  is  chiefly 
clinical  and  has  not  yet  approached   that 
degree  of  accuracy  necessary  to  a  compre- 
hensive imderstanding  of  the  subject. 

It  is  my  purpose  to  correlate  a  certain 
amount  of  this  cUnical  evidence  together  with 
some  reports  of  laboratory  workers,  and,  by 
adding  a  few  experiments  of  my  own,  to 
try  to  furnish  a  confirmatory  contribution 
to  this  theory. 

The  statement  of  Dr.  Miles  F.  Porter  that 
"in  certain  invertebrates  the  gland  is  a  sexual 
organ  and  empties  through  a  duct  into  the 
genital  tract,"  suggests  the  idea  that  if  it  were 
possible  to  establish  an  anatomic  connection 
in  man  or  higher  mammals  a  strong  basis  for 
the  theory  would  be  established.  It  is  ger- 
mane, therefore,  to  trace  back  the  history  of 
the  work  in  this  department,  and  the  investi- 
gation carries  us  to  the  palaeontologists  who 
have  foimd  this  connection  to  exist  in  some 
of  the  prehistoric  ostracea.  I  shall  take  the 
liberty  of  quoting  from  Gaskell  (one  of  the 
best  known  observers  in  this  field).  In  his 
chapter  on  the  thyroid  glands  of  the  palae- 
ostrachia,  he  says:  "The  thyroid  gland  is 
derived  from  the  uterus  of  the  palaeostracian 
ancestors.  In  one  animal  (the  palaeostraca) 
the  foremost  pair  of  mesosomatic  appendages 
forms  the  operculum  which  always  bears 
the  terminal  generative  organs  and  is  fused 
in  the  middle  line.  In  many  forms,  essential 
in  Eurypterus  and  the  ancient  sea  scorpions, 
the  operculum  was  composed  of  two  segments 
fused  together  —  an  anterior,  which  carried 
the  uterus,  and  a  posterior  which  carried  the 
first  pair  of  branchiae.  In  another  animal 
(ammoccetis)  the  foremost  segments  of  the 
mesosomatic  or  respiratory  region  immediate- 
ly in  front  of  the  glosso-pharyngeal  segment 
are  supplied   by   the   facial  nerve   and   are 


markedly  different  from  those  supplied  by  the 
vagus  and  glosso-pharyngeal,  for  the  facial  sup- 
plies  two  segments  fused  together,  the  anterior 
one,  the  thyroid  gland,  and  the  posterior 
hyoid,  carrying  the  first  pair  of  branchiae. 

Just  as  in  Eurypterus,  the  fused  segment 
carrying  the  uterus  on  its  internal  surface 
forms  a  long  median  tongue  which  separates 
the  most  anterior  branchial  segments  on  each 
side,  so  also  the  fused  segments  carrying  the 
thyroid  forms  in  ammoccetis  a  long  median 
tongue,  which  separates  the  most  anterior 
branchial  segments  on  each  side. 

Finally,  and  this  is  the  most  conclusive 
evidence  of  all,  the  thyroid  gland  of  ammo- 
ccetis is  totally  unlike  that  of  any  other  of 
the  higher  vertebrates,  and  indeed  of  the  adult 
form,  the  Petromyzon  itself,  but  it  forms  an 
elaborately  complicated  organ,  which  is 
directly  comparable  with  the  uterus  and 
genital  ducts  of  animals,  such  as  scorpions. 

The  relationship  which  has  been  known 
from  time  immemorial  to  exist  between  the 
sexual  organs  and  thyroid  gland  in  man  and 
other  animals,  and  has  hitherto  been  a  mys- 
tery, without  any  explanation,  may  possibly 
be  the  last  reminiscence  of  a  time  when  the 
thyroid  glands  were  the  uterine  glands  of  the 
Palaeostracan  ancestors.  Changes  in  the  sex- 
ual  organs  cause  changes  in  the  thyroid  glands. 
The  activity  of  the  thyroid  begins  with  pu- 
berty and  ceases  with  the  menopause.  Drs. 
Goodall  and  Conn,  among  many  others,  have 
reported  cases  to  verify  this  statement. 
Dr.  Hertzler,  after  reviewing  twelve  cases, 
says  that  pelvic  lesions  and  exophthalmic 
goiter  coexist,  and  that  the  pelvic  lesions 
frequently  precede  hyperthjnroidism.  Crile 
speaks  of  the  influence  of  exophthalmic  goiter 
on  sexual  neurasthenia.  Goodall  and  Conn 
note  further  that  increased  sexual  function  is 
a  frequent  cause  of  hypertrophy  of  the  thy- 
roid. Also  that  chronic  inflammation  of  the 
uterine  appendages,  especially  of  the  tuber- 


*  Read  before  the  Chicago  Gynecoloincal  Society,  February  2Z,  19x3,  See  discussion  page  264. 
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cular  type,  causes  increased  thyroid  activity; 
and  that  the  thyroid  and  ovary  stand  in  rela- 
tionship not  as  compensators,  but  as  neutral- 
izers.  It  is  therefore  easy  to  imderstand  that 
changes  in  thyroid  glands  may  influence 
changes  in  the  sexual  organs  or  vice  versa. 

Hyperthyroidism  as  a  factor  in  the  pro- 
duction of  sexual  changes  has  been  known  for 
several  centuries,  but  it  was  not  until  1859 
that  Charcot,  in  his  articles  published  in  1859 
and  1862,  brought  the  knowledge  of  the  day 
into  a  logical  and  tangible  form.  Aran  in 
1865,  in  a  paper  before  the  Acad6mie  de 
Median,  laid  great  stress  upon  the  influences 
of  hyperthyroidism  in  effecting  disturbances 
of  menstruation.  Goodall  and  Conn  dte  a 
number  of  authors  in  defence  of  this  theory, 
agreeing  with  others  that  it  is  the  ovary  that 
is  directly  influenced.  It  has  been  shown  that 
there  are  two  secreting  structures  in  the  ovary. 
The  first,  the  corpus  luteum,  which  develops 
periodically  and  has  a  special  relation  to 
pregnancy,  in  that  during  pregnancy  it  devel- 
ops enormously,  and  in  addition,  in  order  to 
meet  the  demands  upon  the  ovary,  every  other 
Graafian  follicle  develops  a  large  ring  of  lutein 
cells  around  it. 

The  second  are  the  interstitial  cells  of  the 
ovary,  and  they  are  more  uniform  in  their 
secretion,  and  of  longer  life  than  the  sexual 
life  of  the  woman.  It  has  been  further  shown 
that  the  secretion  which  most  influences  the 
thyroid  is  from  the  interstitial  cells  of  the 
ovary.  For,  if  intercourse  or  any  repeated 
congestion  cannot  cause  the  ova  to  ripen  at 
irregular  periods,  it  does  increase  the  inter- 
stitial secretion,  and  hence  thyroid  hyper- 
activity follows. 

Pinard  records  nine  cases  in  which  exoph- 
thalmic goiter  showed  immistakable  connec- 
tion with  ovulation.  Stowe  reports  a  case 
of  Basedow's  disease  associated  with  preg- 
nancy that  led  to  a  fatal  termination.  He 
believes  it  to  be  a  rare  complication  of  preg- 
nancy, and  that  its  relation  thereto  is  shrouded 
in  mystery. 

PROPORTION     OF    .FEMALES     TO    MALES     WITH 
HYPO  AND  HYPERTHYROIDISM 

According  to  Osier,  the  proportion  of 
females  to  males  afflicted  with  thyroid  disease 


is  about  8  to  I.  The  majority  of  cases  of 
exophthalmic  goiter  occurs  between  the  ages 
of  16  and  40. 

Porter  states  that  thyroid  disease  is  about 
five  times  more  prevsdent  in  women  then 
men.  This  statement  is  corroborated  by 
Drs.  Mame  and  Lenhart,  who  maintain 
that  starting  from  puberty  active  hypertrophy 
is  more  conunon  in  females.  The  clinical 
evidence  is  estimated  to  be  from  3  to  i  to  6 
to  I.  After  puberty  colloid  glands  are  more 
common  in  females  for  the  reason  that 
hyperplasias  are  more  common.  Riibsamen 
states  that  he  found  34.2  per  cent  of  718 
women  in  the  Maternity  at  Berne  had  goiter, 
that  is,  246,  while  at  Dresden  there  were 
only  29%. 

The  behavior  of  the  thyroids  during  preg- 
nancy is  an  interesting  subject  about  whidi 
but  little  is  known.  My  attention  was 
definitely  attracted  to  this  obscure  depart- 
ment of  physiology  by  a  patient  who  came  to 
the  clinic  at  St.  Joseph's  Hospital.  She  ap- 
peared to  be  about  four  months  pregnant. 
She  had  an  hypertrophied  thyroid,  but  no 
symptoms  of  thyroidism.  Two  weeks  later 
she  returned  and  announced  that  she  had 
visited  another  hospital  and  had  the  largest 
lobe  removed.  I  believe  she  neglected  to 
tell  the  surgeons  of  her  pregnancy.  I  ob- 
served her  closely  for  about  three  weeks  and 
noticed  that  the  uterus  steadily  decreased  in 
size  until  it  was  almost  normal  and  as  firm 
as  a  non-pregnant  organ.  She  reported  no 
bleeding.  Later  she  was  curetted  of  some 
atrophied  decidua  and  villi.  In  six  months 
this  woman  again  became  pregnant.  The 
remaining  thyroid  was  much  enlarged  up  to  the 
fourth  month.  She  had  a  normal  labor  and 
the  thyroid  subsided. 

It  is  not  possible  to  enumerate  the  literature 
of  thyroids  and  pregnancy  in  a  paper  of  this 
character,  so  I  will  confine  myself  to  citations 
from  some  of  the  more  important  reports. 

Ciullo  concluded  that  the  suprarenal  cap- 
sides,  the  pituitary  body,  and  the  thyroid 
became  hyperaemic  and  hypertrophic  during 
pregnancy.  Second,  the  parathyroids  show 
no  increase  in  their  functional  activity  during 
pregnancy,  but  that  this  occurs  during  the 
puerperium. 
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In  a  later  report  he  states  that  ^'the  thy- 
roid hypertrophies,  softens,  and  becomes 
more  vascular;  microscopically  its  capillaries 
are  seen  to  be  dilated  and  full  of  red  globules. 
Second,  its  functional  activity  is  indicated  by 
its  secretion  (a)  of  granules  and  (b)  of  colloid 
substance." 

The  toxaemia  of  pregnancy  and  thyroidism 
has  proven  a  fertile  field  for  investigation. 
Dr.  Charles  H.  Mayo  recommends  tihyroid 
extract  for  the  extreme  vomiting.  Dr.  Porter 
expresses  the  opinion  that  the  toxaemia  of 
pregnancy  and  puerperal  infections  were 
probably  often  due  to  thyroid  activity. 

Dr.  George  Gray  Ward  in  his  first  article 
concludes  that:  (i)  The  thyroid  gland  is  in  all 
probabiUty  concerned  in  promoting  nitroge- 
nous metabolism.  (2)  That  the  gland 
normally  h5T)ertrophies  during  pregnancy. 
(3)  That  failure  of  the  gland  to  hj^rtrophy 
during  pregnancy  may  result  in  the  various 
forms  of  toxaemia  of  pregnancy.  (4)  And  in 
Graves'  disease  during  pregnancy  he  recom- 
mends the  administration  of  thyroid  sub- 
stance. Subsequently,  in  discussing  the  same 
subject  he  makes  two  classifications:  (a) 
cases,  having  no  Graves'  disease,  but  without 
sufficient  thyroid  secretion  to  promote  the 
increased  metabolism  in  the  liver  made 
necessary  by  pregnancy;  (b)  cases  associated 
with  Graves'  disease. 

For  the  a  group  he  recommends  thyroid 
substance;  for  the  b  group  he  says  it  is  essen- 
tial to  determine  whether  Graves'  disease  is  a 
condition  of  hyperthyroidism  or  of  hypothy- 
roidism. In  the  former  he  recommends  rest, 
ice  pack,  and  the  crysto-toxic  serum  of 
Beebe  and  Rodgers  for  the  later  thyroid 
substance. 

In  a  critical  review  of  the  work  on  exoph- 
thalmic goiter  and  pregnancy,  labor  and  the 
puerperium,  Dr.  Clifford  White  classifies  the 
subject  under  three  heads:  (i)  The  influence 
of  child-bearing  on  the  goiter.  (2)  The 
influence  of  the  goiter  on  child-bearing.  (3) 
The  condition  of  the  child  born  of  exoph- 
thalmic mothers. 

After  quoting  writers  from  Actins  (1567) 
to  the  present  time,  who  reported  cases  of 
exophthalmic  goiter  occurring  during  preg- 
nancy, also  those  reporting  cases  of  Graves' 


disease  accompanying  the  toxaemia  of  preg- 
nancy, he  concludes  that  there  is  little  doubt 
that  Graves'  disease  strongly  predisposes  to 
sterility. 

If  pregnancy  takes  place,  premature  labor, 
and  antepartimi  haemorrhage  occasionally 
occur;  pregnancy  is  an  important  factor  in 
the  disease,  and  on  the  whole  makes  it  worse. 
Patients  may  improve  toward  the  end  of 
pregnancy,  but  are  again  made  worse  by 
labor,  and,  as  I  myself  have  observed,  also 
by  lactation. 

Dr.  Reuben  Peterson  declares  that  en- 
larged thyroid  is  not  uncommon  in  pregnancy, 
and  especially  with  eclamptic  convulsions. 

B.  V.  Beck  had  420  patients  apply  for 
relief  from  thyroid  symptoms  during  the 
course  of  their  pregnancy.  In  260  of  this 
group  there  had  been  preceding  symptoms  of 
hyperthyroidism.  At  the  end  of  the  fifth 
month  the  signs  of  thyroid  hjq^erfunctioning 
subsided  except  in  five  of  the  ten  cases  of 
pronoimced  exophthalmic  goiter.  His  exf)eri- 
ence  warns  that  no  operative  measures  should 
be  attempted,  not  even  artificial  delivery  in 
severe  exophthalmic  goiter  with  persisting 
thymus.  The  treatment  can  be  only  internal 
and  directed  against  the  thyrotoxicosis. 

Dr.  Chas.  B.  Reed  cites  Lang's  work,  which 
extended  over  four  years.  His  results  were 
"that  a  hyperplasia  of  the  thyroid  gland  is 
physiologic  in  pregnancy.  Pregnant  animals 
(cats)  require  for  the  maintenance  of  their 
health  larger  thyroids  than  the  non-pregnant. 
After  the  total  extirpation  or  the  removal  of 
more  than  four-fifths  of  the  thyroid  in  preg- 
nant animals,  tetany  occurs,  but  is  promptly 
relieved  by  the  administration  of  thyToidin. 

"Lang  examined  133  pregnant  women  and 
in  all  but  25,  3  of  which  were  doubtful,  he 
demonstrated  thyroid  enlargement  at  some 
period  of  the  pregnancy.  In  the  18  cases 
wherein  the  gland  was  not  enlarged  there  was 
absolutely  demonstrated  pregnancy  kidney 
and  albuminuria." 

THE  INFLUENCE  ON  THE  FCETUS  OF   MATERNAL 

GOITER  . 

Riibsamen  details  nine  cases  of  congenital 
goiter  in  which  the  mothers  had  goiter.  Dr. 
Church  delivered  an  exophthalmic  mother  of 
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twins;  one  died,  and  the  other  was  epileptic. 
There  was  epilepsy  in  the  family. 

Dr.  F.  J.  Poynton  described  a  case  of  a 
mother  with  Graves'  disease  being  delivered 
at  the  age  of  25  years  of  a  child  that  at  the 
fourth  month  was  a  typical  cretin. 

Ochsner  and  Thompson  show  photographs 
(Schmauch's  case)  of  a  child  with  Graves' 
disease  whose  mother  also  suffered  from  this 
affection.  Schmauch  says  that  in  most 
instances  there  has  been  no  transmission  of 
this  condition  from  mother  to  child,  also 
that  in  a  large  proportion  of  cases  abortion  is 
the  result  in  exophthalmic  goiter. 

Porter  avers  that  goiter  in  the  mother  often 
produces  bone  deformities  in  the  offspring. 
Dr.  Barry  characterizes  the  thyroid  gland  at 
birth  as  almost  solid  and  containing  little 
colloid.  Ballantyne  quotes  Svehla,  who  states 
that  the  foetal  thyroid  does  not  contain  any 
substance  to  accelerate  the  pulse. 

THE  INFLUENCE  UPON  LACTATION 

Hertoghe  believes  that  thyroid  given  to 
lactating  women  increases  the  flow  of  milk, 
and  Bang  states  that  the  active  principle  is 
excreted  by  the  milk. 

Morse  and  Cathala  report  a  case  where  a 
marasmatic  goitrous  child  improved  rapidly 
when  thyroid  was  administered  to  the  nurse. 

Bramwell  noted  symptoms  of  hyperthy- 
roidism in  a  child  each  time  that  thyroid 
extract  was  given  to  its  mother,  who  was 
suffering  from  Graves'  disease,  which  had 
develop)ed  during  pregnancy.  Ciullo  con- 
cludes that  both  glands  (thyroid  and  para- 
thyroid) have  an  important  effect  upon 
lactation,  citing  Almagha's  experiments,  who 
removed  the  thyroid  apparatus  from  young 
puppies,  they  showing  no  ill  effects  while 
being  suckled,  but  when  this  was  suddenly 
stopped  the  animals  died. 

The  foregoing  is,  I  believe,  suj£cient  to 
establish  the  theory  as  a  legitimate  field  for 
further  inquiry. 

I  shall  terminate  my  paper  with  some  ref- 
erences to  the  laboratory  evidence.  While 
the  works  of  Drs.  David  Marine  and  C.  H. 
Leonard  concern  chiefly  the  pathology  and  the 
relation  of  iodine  to  human  thyroids,  never- 
theless they  have  reported  interesting  experi- 


ments on  three  pregnant  bitches,  which  I 
take  the  liberty  of  summarizing. 

Bitch  A- 1 7  gave  birth  to  normal  pups  after  one 
lobe  had  been  removed  and  iodine  administered. 
The  fifth  pup  was  born  dead. 

In  A- 104,  after  a  litter  of  normal  pups  were  bom, 
the  dog  again  become  pregnant,  and  one  and  two 
thirds  of  the  thyroid  lobes  were  removed,  which 
were  pure  colloid.  In  this  second  litter  the  pup's 
thyroid  was  slightly  enlarged  and  histologically  in  a 
state  of  early  glandular  hypertrophy. 

In  A-112,  immediately  after  impregnation,  one 
and  two  thirds  lobes  were  removed  which  histo- 
logically were  in  a  state  of  moderate  glandular 
hyperplasia.  Of  the  two  pups  born,  one  died  at 
birth,  and  the  other  —  which  was  given  iodine  — 
lived. 

Dr.  Halsted,  of  Johns  Hopkins,  is  said  to  be 
the  first  to  have  produced  and  to  have  recog- 
nized the  experimental  production  of  con- 
genital thyroid  hyperplasia  in  dogs.  His 
observations  made  in  1888  and  1889  include 
three  litters  of  goitrous  pups  from  different 
bitches.  All  those  bitches  had  their  thyroids 
removed  (from  i  to  i^  prior  to  impreg- 
nation. L.  Alguier  and  L.  Thienveny  pub- 
lished the  results  of  11  experiments  relative 
to  the  condition  of  the  ovaries  of  bitches  hav- 
ing undergone  total  extirpation  of  the  thyroid 
and  parathyroid  apparatus. 

Experiments  10  and  11  were  on  pregnant  bitches. 
In  10  a  total  thyroidectomy  with  partial  resection 
of  a  parathyroid  was  performed.  Two  months  later 
the  bitch  died,  and  the  uterus  was  found  to  contain 
two  young  ones  about  term.  In  1 1  the  bitch  under- 
went unilateral  thyroidectomy;  6  weeks  later 
she  bore  6  young  ones,  which  died  within  48  hours. 

Experiment  12  was  a  bitch  with  voluminous 
breasts  containing  plenty  of  milk.  Operation  was 
followed  by  torpor,  anorexia  and  albuminuria,  and 
death  on  the  twenty-second  day,  showing  that 
thyroidectomy  is  particularly  badly  borne  during 
lactation. 

The  other  8  experiments  were  made  to 
show  the  influence  of  thyroidectomy  on  the 
ovary,  which,  they  say,  scarcely  seemed  to  be 
affected  either  in  its  structure  or  in  its  evo- 
lution. They  report  that  clinically  "the 
unfavorable  influence  of  thyroidectomy  upon 
different  manifestations  of  sexual  activity  has 
appeared  to  us  very  clear,  conforming  to  the 
results  already  found  by  other  experimental- 
ists. The  menstrual  periods  appear  less 
frequent  and  are  of  particularly  short  duration. 
Conception  is  more  difficult  to  obtain." 
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In  May,  191 1,  I  began  experimenting  on 
pregnant  bitches  with  the  object  of  ascertain- 
ing the  efifect  of  disturbances  of  the  thyroid 
apparatus  during  the  height  of  sexual  activity. 
In  all,  9  dogs  were  operated  on.  In  5  dogs 
one  lobe  of  the  thyroid  was  removed.  In 
two  one  lobe  was  removed  and  the  remaining 
thyroid  tissue  badly  bruised  and  ligated  and 
in  one  both  lobes  and  some  parathyroid  were 
removed.  In  one  both  lobes  were  removed; 
and  one  lobe  and  hypertrophied  thyroid  were 
removed  from  another  dog  and  implanted  in 
the  site  of  the  excised  gland. 

Dog  No.  I.  Black  and  white  fox  terrier,  sup- 
posed to  be  8  weeks  pregnant.  May  8th,  191 1, 
removed  right  lobe  of  thyroid.  May  10,  condition 
good;  wound  healthy.  May  15,  condition  good. 
May  17th,  five  puppies  were  bom;  condition  good; 
milk  abundant.  May  22,  dog  and  puppies  well. 
May  27,  dog  and  puppies  well;  wound  healed. 
June  3,  showing  milk  abundant.  June  10,  dog  and 
puppies  well.  June  15,  dog  and  puppies  well;  milk 
abundant. 

Dog  No.  2,  in  which  both  lobes  were  removed, 
died  on  the  table,  leaving  8  to  be  consid- 
ered. 

Dog  No.  3.  White  fox  terrier,  supposed  to  be 
pregnant  about  8  weeks.  May  26,  191 1,  removed 
right  and  left  lobes  of  gland  and  some  parathyroid 
tissue.  May  27,  dog  appeared  sick.  May  28th, 
slightly  better;  refused  food,  drinks  water.  May 
29th,  dog  very  sick;  trembling  and  rigidity.  May 
30th,  dog's  condition  very  bad;  difficulty  in  moving; 
tremors;  five  puppies  were  bom.  Milk  glands  soft 
and  flabby.  May  31,  dog  worse;  3  puppies  found 
dead;  no  milk  in  glands.  June  ist,  dog  and  re- 
maining puppies  found  dead. 

Dog  No.  4.  Black-and-tan,  operated  May  30, 
191 1.  Removed  right  lobe  of  thyroid  and  bruised 
left  lobe.  May  31st,  dog's  condition  bad;  takes 
water  but  no  food.  June  ist,  dog  stands  with 
difficulty,  tottering;  on  attempting  to  walk,  tremb- 
ling; bowels  move;  refused  food,  but  takes  water 
and  sugar.  June  2d,  dog  very  ill;  wound  dis- 
charging; refused  food;  drinks  a  great  deal;  much 
urine.  June  3d,  dog  very  ill;  puppies  were  bom 
dead;  wound  discharging.    June  4th,  dog  dead. 

Dog  No.  5.  Vigorous  female  mongrel,  operated 
July  15,  191 2.  Left  lobe  removed.  July  17th, 
condition  good ;  began  feeding.  July  1 8th,  condition 
the  same;  bowels  moved.  July  19th,  condition 
good.  July  2ist,  wound  discharging.  July  2 2d, 
wound  opens  somewhat;  condition  good.  July  24th. 
the  same.  July  25th,  wound  still  discharging. 
July  26-27,  dog  in  good  condition.  July  28th,  five 
puppies  bom;  breasts  contain  abundant  milk. 
July  29th,  dog  mns  about  and  barks  a  great  deal; 
puppies  nursing.  July  30th,  dog  stiU  angry;  four 
puppies  found  dead.  July  31st,  dog  and  puppy  well; 


plenty  of  milk.  August  1-2,  the  same.  August 
3d,  dog  well;  puppy  dead.  Post-mortem  on  puppy. 
Liver  crushed. 

Dog  No.  6.  Adult  female  mongrel,  supposed  to 
be  pregnant  and  near  term.  July  26th,  removal  of 
left  lobe;  considerable  haemorrhage;  traumatized 
remaining  thyroid  and  parathyroid  in  controlling 
hemorrhage.  July  27th,  dog  appears  ill;  trem- 
bling; refused  food;  drinks  water  with  sugar.  July 
28th,  stands  and  walks  with  difficulty;  tremblings; 
wound  healthy;  refuses  food,  but  drinks.  July  29th, 
dog  very  ill;  refused  food;  frequent  urination. 
July  30th,  dog  very  ill;  worse.  July  31st,  dog 
and  one  puppy  found  dead.  Owing  to  the  hot 
weather  no  post-mortem  was  possible. 

Dog  No.  7.  Large,  vigorous  black-and-tan, 
supposed  to  be  about  8  weeks  pregnant.  Operated 
the  first  week  in  October.  Both  lobes  removed;  one 
lobe  and  an  h3rpertrophied  thyroid  taken  at  the  same 
sitting  from  another  dog  and  implanted  in  wound. 
Dog  made  a  good  recovery.  Two  weeks  later  dog 
escaped  from  pen  and  was  lost. 

Dog  No.  8.  Fox  terrier  said  to  be  about  8  weeks 
pregnant.  October  23,  191 1,  removed  right  lobe; 
good  recovery.  Nov.  8,  191 1,  four  puppies  bom; 
milk  abundant. 

Dog  No.  9.  Mongrel.  Removed  right  lobe  on 
January  7,  191 2.  January  8,  condition  good. 
January  14,  puppies  born;  glands  contain  abun- 
dant milk. 

In  summarizing  these  we  find  that  dogs 
No.  I,  5,  8,  and  9,  in  which  one  lobe  of  the 
thyroid  was  removed  with  no  accidents,  gave 
birth  to  normal  puppies  and  had  abimdant 
milk.  That  dog.  N.  4,  in  which  the  remaining 
thyroid  was  bruised,  had  a  stillbirth  and  died. 
That  dog  No.  6,  which  had  a  severe  haemor- 
rhage during  the  operation,  in  the  control  of 
which  there  was  sufficient  injury  to  the  re- 
maining thyroid  and  parathyroids,  equivalent 
to  a  ligation  of  the  artery,  had  one  puppy 
bom  dead  and  succumbed  herself.  That  dog 
No.  3,  on  which  double  thyroidectomy  was 
performed  together  with  the  removal  of  some 
of  the  parathyroid  tissue,  had  sjmiptoms  of 
tetany;  gave  birth  to  five  living  puppies,  but 
appeared  to  have  no  milk,  and  that  the  dog 
and  puppies  all  died  in  a  few  days.  It  is 
unfortunate  that  dog  No.  7  escaped,  as  it 
would  have  been  interesting  to  observe  the 
efiFect  of  thyroid  transplantation  on  the 
puppies. 

It  will  be  seen  from  the  above  that  the 
removal  of  one  thyroid  gland  has  comp^ara- 
tively  little  influence  on  pregnant  dogs  or 
their  pups  after  birth,  but  that  the  removal  of 
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one  half,  with  injuries  sufficient  to  destroy 
the  function  of  tiiie  remaining  thyroid  and 
paraths^roid  tissues,  is  followed  by  tetanic 
seizures  and  death  of  mother  and  puppy. 
That  the  total  removal  of  the  thyroids,  with 
some  parathyroid  tissue,  is  followed  by  trem- 
bling, rigidity,  and  that  after  the  birth  of 
the  puppies  the  milk  was  scanty,  and  later 
the  mother  and  puppies  succimibed. 

CONCLUSIONS 

1.  That  the  thyroid  gland,  situated  as  it 
is  in  the  neck,  should  have  any  sjnmpathy 
with  sexual  fimctions  if  it  was  originally  a 
gland  concerned  with  digestion,  is,  to  say 
the  least  of  it,  extremely  imlikely;  but  on 
the  contrary,  likely  enough  if  it  originated 
from  a  glandular  organ  in  connection  with 
the  sexual  structures  of  the  palaeostracean 
ancestors. 

2.  That  there  is  clinical  and  experimental 
evidence  of  its  connection  with  the  sexual 
system  of  man  and  higher  mammals  through 
its  secretions,  in  that  a  lack  of  thyroid  secre- 
tion influences  sexual  activity  adversely; 
that  sexual  activity,  whether  it  be  physio- 
logical or  pathological,  causes  a  hyper- 
activity of  the  thyroids,  and  that  this  hyper- 
thyroidism constitutes  an  index  to  the 
toxaemia  of  pregnancy  to  coimteract  which 
the  thyroids  raise  their  antitoxic  protective 
power. 

3.  That  there  is  abundant  clinical  evidence 
in  support  of  the  theory  that  what  is  termed 
a  physiologic  hyperactivity  of  the  thyroid  is  a 
valuable  safeguard  against  the  toxaemia  of 
pregnancy. 
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CHOLECYSTOSTOMY  BY  OBLIQUE   FISTULA^ 

By  JOSEPH  WIENER,  M.  D.,  New  York  City 

Adjunct  Suiseon,  Mount  Sinai  Hospital 


DURING  the  past  twenty  years  the  writer 
has  been  following  the  gamut  of  surgery  of 
the  biliary  system.  In  the  old  days  we 
had  cholecystostomy;  at  first  in  two  stages,  on 
account  of  the  frequency  with  which  the  perito- 
neum was  infected  in  the  one  stage  operation. 
As  our  experience  increased  and  the  incomplete 
results  of  the  two  stage  operation  became  more 
and  more  apparent,  the  one  stage  cholecystostomy 
became  the  operation  of  dioice.  Owing  to 
faulty  technique,  we  frequently  saw  biliary 
fistulas  persisting  for  months  and  years.  Then, 
about  ten  years  ago,  we  began  to  do  cholecyst- 
ectomy on  a  large  scale,  and  our  results  improved 
very  much,  but  the  mortality  was  high.  But,  in 
our  enthusiasm  at  the  good  results  obtained,  the 
pendulum  swung  too  far  forward  in  favor  of 
cholecystectomy.  As  has  so  often  happened  be- 
fore in  other  procedures,  the  pendulum  is  again 
swinging  somewhat  backward,  if  we  can  call  it 
backward,  at  least  in  certain  cases  toward 
cholecystostomy.  Up  to  ten  years  ago  the  writ- 
er regularly  did  the  old  cystostomy  operation. 
Then,  for  a  few  years,  cystectomy  was  the  opera- 
tion of  choice  in  more  than  seventy-five  per  cent 
of  the  cases.  During  the  past  six  or  seven  years 
we  have  given  considerable  thought  and  study  to 
this  subject.  We  have  long  thought  that  if  we 
could  eliminate  some  of  the  drawbacks  of  cyst- 
ostomy, by  perfecting  the  technique  of  the  opera- 
tion, much  good  would  result.  Why?  In  the 
first  place,  we  cannot  deny  that  the  gall-bladder 
has  a  fimction;  and  especially  in  younger  subjects 
we  like  to  keep  all  organs  intact  for  future  use. 
True  it  is  that  thousands  of  patients  have  had 
their  gall-bladders  removed,  and  are  well  and 
happy.  We  have  ourselves  contributed  a  fair 
number  to  these  many  cases,  and  in  some  of  these 
cases  we  were  personally  very  much  interested  in 
getting  as  good  a  result  as  possible.  We  have 
numerous  such  cases  that  have  remained  well  for 
eight  and  ten  years  after  removal  of  the  gall- 
bladder.    Nor  do  we  wish  to  give  the  impression 
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that  we  have  given  up  doing  cystectomy.  How- 
ever, all  surgeons  the  world  over  are  agreed  that 
there  is  a  higher  mortality  following  cystectomy 
than  following  cystostomy.  The  difference  in  the 
percentage  of  mortality  following  these  two  oper- 
ations varies  considerably  with  different  surgeons. 
The  selection  of  cases  and  the  personal  preference 
of  the  surgeon  no  doubt  color  the  figures.  But 
every  surgeon  reporting  a  large  number  of  cases 
has  a  decidedly  higher  mortality  from  cystectomy 
than  from  cystostomy. 

What  then  are  the  drawbacks  and  objections  to 
cholecystostomy,  and  why  do  we,  or  did  we,  so 
often  remove  the  gall-bladder?  The  four  chief 
drawbacks  enumerated  against  cystostomy  are: 
I.  Persistent  fistula.  2.  Post-operative  pain  and 
discomfort.  3.  The  re-formation  of  stones.  4. 
Cancer. 

J.  Persistent  fistula.  The  only  cases  of  per- 
sistent fistula  after  our  method  have  been  in  cases 
of  stricture  of  the  cystic  duct  or  empyema  of  the 
gall-bladder.  We  no  longer  do  a  C3rstostomy  in 
these  two  classes  of  cases.  In  none  of  our  other 
cases,  except  in  one  reported  below,  have  we 
seen  a  persistent  fistula.  And  in  this  one  case  we 
had  to  subsequently  remove  a  stone  which  we  had 
probably  overlooked  at  the  first  operation.  But 
it  is  only  too  true  that  we  often  did  have  per- 
sistent fistulas  following  the  old  cystotomy  and 
cystostomy  operations.  It  was  largely  to  over- 
come this  that  we  have  gradually  developed  the 
technique  which  we  now  employ  with  such 
gratifying  results.  In  spite  of  errors  made  in  our 
earlier  cases  and  unnecessarily  complicated 
technique,  the  average  stay  of  our  cases  at  the 
hospital  during  the  past  four  years  has  been 
twenty-one  days  after  operation.  Of  late,  by 
simplifying  our  method  of  suture  and  materially 
lessening  the  amoimt  of  drainage,  we  are  reducing 
the  time  to  two  and  a  half  weeks.  This  we  believe 
eliminates  the  question  of  persistent  fistula. 

2.  Post-operative  pain  and  discomfort.  With 
the  old  operation  we  sutured  the  gall-bladder  to 
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the  parietal  peritoneum  all  around,  and  used 
numerous  gauze  packings  besides.  Much  of  the 
pain  our  patients  formerly  complained  about  for 
months  and  years  was  due  to  the  extensive  adhe- 
sions resulting  from  these  two  mistakes  in  tech- 
nique, of  which  we,  in  common  with  most  others, 
were  often  guilty.  As  we  will  point  out  in  de- 
scribing our  technique,  we  no  longer  fasten  the 
gall-bl^der  all  around  to  the  parietal  perito- 
neum, and  we  are  using  less  and  less  drainage. 
The  result  is  that  our  patients  are  becoming 
more  and  more  comfortable  after  operation. 

J.  Re-fortnalion  of  stones.  It  is  extremely  rare 
that  this  takes  place.  If  it  does  take  place,  we 
must  not  forget  that  it  may  take  place  in  the 
stagnant  bile  in  the  ducts  following  the  removal 
of  the  gall-bladder,  as  well  as  in  a  gall-bladder 
that  has  been  left  in  situ.  True,  we  have  all  had 
to  do  secondary  operations  on  gall-bladder  and 
ducts  to  remove  stones,  but  in  almost  every  one  of 
these  cases  the  stones  had  already  been  present  at 
the  first  operation.  In  some  cases  they  may  have 
been  high  up  in  the  hepatic  ducts  and  inaccessible 
at  the  first  operation.  Occasionally  we  leave 
portions  of  a  crushed  stone,  or  detritus,  that  forms 
the  nucleus  for  the  growth  of  a  stone.  Such 
cases  we  have  all  observed,  both  after  cystostomy 
and  after  cystectomy.  Nor  is  it  always  of  neces- 
sity the  fault  of  the  surgeon  that  a  stone,  or  por- 
tions of  a  stone,  is  left  behind.  Many  of  these 
cases,  especially  if  operated  on  during  an  acute 
attack,  are  not  good  operative  risks.  Often  the 
anaesthetist  will  warn  the  operator  that  further 
procedure  would  be  hazardous.  Is  it  not  better 
in  such  cases  to  desist  from  further  search  for 
stones  —  which  may  or  may  not  be  present  — 
rather  than  endanger  the  life  of  the  patient?  But 
when  all  is  said,  the  number  of  cases  in  which 
stones  re-form  in  the  gall-bladder,  after  all  stones 
had  been  removed  at  operation,  is  extremely 
small.  So  small  is  it  that  some  good  observers 
declare  that  they  have  never  seen  a  single  case. 
And  we  must  not  forget  that  with  patent  ducts 
small  stones  that  are  left  behind  wUl  often  pass 
into  the  duodenum.  Furthermore,  in  our  tech- 
nique, we  are  now  irrigating  the  gall-bladder 
through  the  drainage  tube  daUy  after  the  fourth 
or  fifth  day.  In  this  way  we  have  several  times 
washed  out  small  stones  that  came  down  from  the 
hepatic  ducts  following  the  operation.  We  have, 
in  several  cases  of  acute  cholecystitis  that  were 
not  in  good  condition,  found  the  hepatic  ducts 
packed  full  of  small  stones.  To  slit  up  the 
hepatic  ducts  in  such  cases  in  order  to  remove 
every  stone  is  to  court  disaster.  We  have  re- 
peatedly cured  these  cases  by  milking  out  as 


many  stones  as  possible,  and  irrigating  the  gall- 
bladder for  ten  days  after  operation.  Of  course 
we  are  now  referring  to  acute  cases  in  poor  condi- 
tion, where  a  prolonged  operation  will  often  mean 
the  death  of  the  patient. 

4.  Cancer.  The  danger  of  cancer  developing  in 
a  gall-bladder  containing  an  ulcer  or  stones  is  no 
doubt  a  real  one,  but  the  danger  of  cancer  develop- 
ing in  a  gall-bladder  that  no  longer  contains 
stones  or  ulcer  is,  we  believe,  a  small  one.  In 
cases  of  gangrene  or  extensive  ulceration  of  the 
gall-bladder  we  regularly  do  a  cystectomy. 

Choice  of  operation.  It  is  not  our  purpose  to 
compare  cystostomy  with  cystectomy.  Each  has 
its  field;  but  we  believe  that  we  have  materially 
widened  the  field  of  cystostomy  with  a  resulting 
lowering  of  the  mortality  rate.  So  much  has 
been  written  of  late  on  the  indications  for  cyst- 
ectomy that  one  is  led  to  believe  that  there  is 
hardly  a  imanimity  of  opinion  on  the  subject. 
New  growths,  gangrene,  extensive  ulceration, 
empyema,  stricture  of  the  cystic  duct,  atrophy  or 
marked  hypertrophy  of  the  gall-bladder,  extensive 
pericystic  adhesions — all  these  are  rightly  men- 
tioned as  indications  for  cystectomy.  But  there 
are  a  goodly  niunber  of  cases  that  do  not  come 
under  these  categories.  I  shall  not  enumerate 
them  in  detail;  but,  from  the  case  reports,  a  fairly 
good  idea  will  be  obtained  as  to  the  class  of  cases 
in  which  we  perform  our  operation. 

The  cases  that  form  the  basis  of  this  paper  were 
operated  on  by  the  writer  in  the  service  of  Dr. 
Howard  Lilienthal,  at  Mount  Sinai  Hospital;  and 
I  am  indebted  to  Dr.  Lilienthal  for  his  courtesy 
in  allowing  me  to  publish  the  cases.  The  details 
of  technique  we  have  gradually  been  perfecting 
over  a  period  of  more  than  five  years.  We  will 
only  report  cases  operated  on  since  1909,  as,  in 
the  earlier  cases,  we  were  more  or  less  groping 
in  the  dark.  Even  in  the  last  three  years  we  have 
made  numerous  changes  in  our  procedure.  We 
formerly  used  linen  thread  to  suture  the  tube  into 
the  gall-bladder,  but  we  now  use  only  plain  cat- 
gut. Linen,  and  even  chromic  catgut  knots  can 
and  do  form  the  nidus  for  the  future  development 
of  gall-stones.  A  recent  writer  reports  a  second- 
ary cystotomy  at  which  he  found  three  chromic 
gut  knots  in  the  gall-bladder,  each  one  forming 
the  nucleus  of  a  stone.  Until  recently  we  su- 
tured the  gall-bladder  to  the  parietal  j)eritoneum. 
Not  only  is  this  a  time  consuming  procedure,  but 
it  actually  does  harm  by  causing  post-operative 
pain,  due  to  extensive  formation  of  adhesions. 
By  now  omitting  this  suture,  we  save  consider- 
able time — esj)ecially  in  obese  subjects,  the  patient 
is  more  comfortable  after  operation,  secondary 
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operations  due  to  adhesions  are  rare,  and,  as  there 
is  no  leakage  by  our  method,  no  harm  can  result 
from  not  suturing  the  gall-bladder  to  the  abdom- 
inal wall.  In  Qie  old  cystostomy  operation, 
which  is  still  done  by  some,  this  sutiure  is  essential. 
Duration  of  operation.  We  firmly  believe  that 
the  time  consumed  in  operations  on  the  biliary 
system  is  of  the  very  greatest  importance,  both  as 
regards  morbidity  and  mortality.  We  have 
given  this  question  much  thought  and  study,  and 
we  expect  to  report  thereon  at  greater  length  in  a 
subsequent  paper.  Suffice  it  to  say  here  that  we 
have  collected  and  studied  a  large  nmnber  of 
fatal  cases  at  the  hands  of  different  operators  and 
that  the  mortality  is  high  in  operations  of  this 
nature  which  last  more  than  an  hour.  When  we 
consider  that  in  these  operations  we  have  the 
liver  and  its  ducts,  portal  vein,  large  mesenteric 
vessels,  stomach,  duodenum,  diaphragm,  and 
large  nerve  plexuses,  exposed,  is  it  any  wonder 
that  nature  resents  prolonged  manipulations? 
There  is  scarcely  another  region  of  the  body  where 
it  is  so  essential  to  work  rapidly,  and  where  slow 
and  prolonged  operating  is  so  apt  to  do  harm. 
In  these  operations,  at  the  hands  of  various  stur- 
geons, not  only  have  we  noticed  a  higher  mor- 
tality, but  a  much  more  stormy  convalescence, 
more  complications  especially  referable  to  the 
pleura  and  lungs,  i.e.,  following  prolonged  opera- 
tions on  the  biliary  system.  All  this  we  noted 
several  years  ago.  As  a  result  we  have  striven 
continually  to  simplify  our  technique  and  to 
shorten  the  time  of  operation  as  much  as  possible. 
Not  only  do  we  work  as  rapidly  as  possible,  but  we 
have  tried  to  so  alter  our  technique  that  time 
would  be  saved.  Doing  away  with  the  elaborate 
suture  of  the  gall-bladder  to  the  abdominal  wall 
is  a  case  in  point.  Another  step  forward  has 
been  the  introduction  of  the  gloved  finger  into  the 
opening  in  the  gall-bladder.  Not  only  can  we 
thus  quickly  explore  the  interior  of  the  gall- 
bladder and  often  the  cystic  duct,  but  it  aids 
materially  in  removing  stones  both  from  the 
bladder  and  ducts.  We  introduce  the  index 
finger  of  the  left  hand  into  the  gall-bladder  and 
with  the  right  hand  inside  the  abdomen  we  can 
often  milk  back  stones  from  the  cystic,  common, 
and  even  at  times  the  hepatic  ducts,  into  the 
gall-bladder,  and  remove  them.  Since  adopting 
this  procedure,  which  we  believe  is  not  in  general 
use,  we  have  often  saved  the  patient  a  chole- 
dochotomy  or  drainage  of  the  hepatic  duct.  The 
dangers  of  choledochotomy,  both  primary  and 
secondary,  are  too  well  known  to  need  enumera- 
tion. And  if,  by  our  procedure,  we  occasionally 
are  able  to  substitute  a  simple  operation  like 


cholecystostomy  for  a  dangerous  operation  like 
choledochotomy,  it  surely  is  a  great  gain  for  the 
patient.  As  soon  as  the  finger  is  removed  from 
the  gall-bladder  it  is  swabbed  off  with  tincture 
of  iodine  and  the  operation  is  proceeded  with;  it 
is  not  necessary  to  change  the  glove.  Another 
advantage  of  the  finger  in  the  gall-bladder  is  that 
a  new  growth,  or  an  ulcer,  or  a  stricture  at  the 
neck  of  the  gall-bladder,  or  in  the  cystic  duct,  can 
be  detected. 

Technique.    Our  usual  technique  is  to  care- 
fully palpate  the  liver  under  deep  anaesthesia. 
If  the  liver  does  not  extend  below  the  free  border 
of  the  ribs  our  incision  through  the  fibers  of  the 
rectus  starts  just  below  the  free  border.    If  the 
liver  reaches  further  downward,  we  start  our 
incision  from  a  point  opposite  the  lower  border  of 
the  liver.    If  we  are  in  doubt  about  the  lower 
border  of  the  liver,  we  begin  with  a  very  small 
incision  well  below  the  free  border  of  the  ribs. 
The  object  of  all  this  is  to  save  making  an  unneces- 
sarily long  incision.    If  the  liver  extends  to  the 
level  of  the  umbilicus  it  is  naturally  not  wise  to 
start  our  incision  at  the  free  border  of  the  ribs,  as 
it  would  be  several  inches  longer  than  necessary. 
The  incision  is  carried  through  skin  and  anterior 
sheath  of  rectus,  the  fibers  of  the  rectus  are  blunt- 
ly separated,  and  the  posterior  sheath  of  the 
muscle  and  the  peritoneum  incised.    This  first 
incision  is  always  a  short  one  and  is  used  for 
exploration  with  two  fingers.    Then  the  incision 
is  enlarged  up  or  down  and  the  gall-bladder  and 
ducts  carefully  palpated.    If  the  gall-bladder  is 
distended,  it  is  emptied  with  a  syringe  or  a  small 
trocar,  after  packings  have  been  carefully  placed 
around  the  gall-bladder.    A  small  incision  is  then 
made  into  the  gall-bladder  near  its  fundus,  at  the 
site  of  the  aspiration,  the  remaining  contents 
squeezed  out  and  at  once  mopped  away.    Then 
the  gloved  finger  is  inserted  into  the  bladder, 
stones  still  remaining  are  removed,  stones  in  the 
ducts  are,  if  possible,  milked  back  into  the  blad- 
der and  removed.    A  large  new  catheter  or  rub- 
ber drainage  tube  is  then  introduced  into  the  gall- 
bladder, sometimes  into  the  cystic  duct  or  even 
into  the  duodenum  (according  to  the  suggestion  of 
Mc Arthur  of  Chicago).    The  incision  is  made 
into  the  fimdus  of  the  bladder  so  that  when  the 
bladder  contracts  the  drainage  tube  will  still  be 
below  the  free  border  of  the  ribs.    We  now  es- 
tablish an  oblique  fistula  by  suturing  the  tube  into 
the  bladder,  as  we  do  in  performing  a  Witzel  or 
Kader   gastrostomy.     If    the    exposed    area    of 
bladder  is  long  and  narrow,  we  use  the  Witzel 
method  of  suture;  if  the  area  is  wide  and  not  very 
long,  we  suture  according  to  Kader.    The  result 


WIENER:    CHOLECYSTOSTOMY   BY  OBLIQUE  FISTULA 


235 


in  either  case  is  the  same.    We  now  use  plain 
catgut  exclusively  for  these  sutures.     If  they 
have  been  properly  applied  we  find  that  the  tube 
is  held  very  firmly,  and  cannot  be  displaced  even 
by  using  considerable  force.    However,  we  usual- 
ly pass  one  suture  partly  through  the  wall  of  the 
bladder  and  through  the  tube,  to  make  doubly 
sure  the  tube  will  remain  in  place.    We  no  longer 
sutture  the  gall-bladder  all  around  to  the  parietal 
peritoneum.    Sometimes   we   pass   one   of   the 
through-and-through  chromic  gut  sutures  that 
close  the  abdominsd  wall  partly  through  the  wall 
of  the  gall-bladder,  but  even  this  is  not  necessary. 
Very  little  drainage  is  required.    We  formerly 
used  gauze  packings  around  the  bladder,  but,  with 
increasing  experience,  we  found  that  in  most 
cases  a  drain  of  rubber  dam  placed  under  the 
fundus  of  the  gall-bladder  and  wrapped  around 
the  tube  was  all  that  was  needed.    We  some- 
times close  the  abdomen  with  three  layers  of 
sutures:  plain  gut  for  the  peritoneum,  chromic  for 
the  rectus  and  its  sheath,  and  silk  for  the  skin. 
Often   we   use   only   two  layers:   through-and- 
through  number  three  chromic  gut  sutures  to  in- 
clude all  layers  except  the  skin,  with  a  few  fine 
chromic  sutures  for  the  anterior  sheath  of  the 
rectus,  and  silk  for  the  skin.    After  the  fourth 
day  the  gall-bladder  is  irrigated  daily  with  saline 
or   a  weak  astringent  solution;  sometimes  we 
start  this  irrigation  before  the  fourth  day.    We 
believe  that  these  irrigations  shorten  the  time  of 
convalescence;  they  remove  inspissated  bile  and 
small  fragments  or  even  complete  stones.    The 
drainage  tube  is  connected  with  a  bottle  attached 
to  the  patient's  bed.    During  the  first  few  days 
the  drainage  is  usually  profuse,  then  soon  be- 
comes less.    The  first  dressing  is  done  on  the 
seventh  or  eighth  day,  when  the  rubber  dam  drain 
is  removed.    We  usually  remove  the  tube  be- 
tween the  tenth  and  fourteenth  day,  and  are 
guided  somewhat  thereby  by  the  character  and 
amount  of  bile  being  drained,  and  also  the  gen- 
eral condition  of  the  patient.    The  patient  gets 
out  of  bed  about  the  twelfth  day  and  leaves  the 
hospital,  usually  with  a  superficial  sinus,  about 
the  twenty-first  day.    We  have  given  up  exten- 
sive gauze  drains,  as  they  are  not  necessary  with 
our  technique,  and  they  undoubtedly  delay  con- 
valescence.   We  have  also  found  that  if  gauze  or 
rubber  dam  drains  are  left  more  than  a  week  after 
of)eration  the  healing  of  the  wound  will  be  de- 
layed.   This  we  believe  is  due  to  the  development 
of  a  firm  walled  fistula  which  takes  a  very  long 
time  to  fill  in. 

To  get  the  best  immediate  as  well  as  remote 
results,  attention  to  all  the  apparently  unim- 


portant points  we  have  mentioned  is,  we  believe, 
essential.  Letting  the  first  dressing  go  until  the 
twelfth  day  may  delay  the  healing  of  the  wound 
for  several  weeks.  The  same  is  true  of  using 
numerous  gauze  drains  around  the  gall-bladder. 
Since  we  use  very  few  drains  our  wounds  are  heal- 
ing more  rapidly.  As  regards  the  immediate 
result  of  operation,  we  consider  the  duration  of 
operation  of  the  greatest  importance.  Other 
things  being  equal,  if  we  take  a  series  of  th  se 
cases  and  subject  them  to  operations  lasting  over 
an  hour,  we  will  have  a  higher  mortality,  a  more 
stormy  convalescence  and  more  complications 
than  &  we  perform  quicker  work.  Many,  if  not 
most  of  these  patients,  are  obese  and  they  stand 
ether  none  too  well.  If  we  operate  over  an  hour 
they  are  taking  ether  almost  an  hour  and  a  half. 
This  in  itself  is  a  very  serious  matter,  aside  from 
the  prolonged  operative  procedure,  with  its  ex- 
posure of  important  vessels  and  organs.  We 
cannot  too  strongly  emphasize  our  belief  that 
time  is  a  very  essential  factor  to  success  in  this 
work.  We  have  computed  the  average  time 
consumed  in  doing  our  cholecystostomy  opera- 
tion during  the  past  four  years,  and  found  it  to 
be  less  than  thirty-nine  minutes.  In  most  of  the 
cases  we  sutured  the  gall-bladder  to  the  perito- 
neum. This  takes  several  minutes,  and  we  now 
dispense  with  it  and  thus  shorten  the  time  of 
operation  still  more. 

In  the  following  case  the  operation  was  done 
during  an  acute  attack,  and  we  believe  the  after- 
treatment  was  materially  shortened  by  irriga- 
tions of  the  gall-bladder  with  weak  solutions  of 
tannic  acid. 

Fanny  £.,  45  years,  admitted  August  18,  1910.  One 
year  before  she  had  had  an  attack  of  right  hypochondriac 
pain  with  chills,  fever,  and  constipation.  These  attacks 
had  recurred  frequently.  Four  days  before  admission 
there  was  a  severe  attack  with  vomiting  and  fever.  There 
was  moderate  tenderness  over  the  entire  abdomen,  espe- 
cially in  the  right  hypochondrimn.  The  gall-bladder  was 
found  somewhat  distended,  the  ducts  free  of  stones,  but 
adhesions  around  the  cystic.  The  gall-bladder  was 
aspirated,  then  opened,  and  many  stones  as  large  as  cherry 
pits  removed.  The  usual  tube  drainage  was  employed. 
Time  of  operation  21  minutes.  Five  days  later  the  gall- 
bladder was  irrigated  and  thick  mucus  washed  out. 
Thereafter  we  irrigated  daily  with  saline  and  weak  tannic 
acid  solutions.  On  the  eleventh  day  the  tube  was  re- 
moved and  on  the  twentieth  day  the  wound  was  healed. 

Remarks.  After  operations  for  acute  chole- 
cystitis we  are  making  it  a  practice  to  irrigate  the 
gall-bladder  daily  after  the  third  or  fourth  day, 
and  we  keep  up  these  irrigations  until  the  bile 
drained  from  the  tube  becomes  perfectly  clear. 
This  is  usually  about  the  tenth  or  twelfth  day 
after  operation.  We  believe  it  is  fair  to  assume 
that  these  irrigations  with  astringent  solutions 
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do  hasten  to  allay  the  inflammation  in  the  gall- 
bladder, and  thus  shorten  convalescence. 

One  of  the  most  rapid  cures  we  have  had  in 
these  cases  was  the  following: 

Etta  £.,  21  years,  admitted  July  7,  191 1.  During  the 
pre\'ious  eighteen  months  she  had  had  attacks  of  pain  in 
the  right  hypochondrium,  radiating  to  the  back  and  right 
shoulder.  Following  the  birth  of  a  child,  two  months 
before  admission,  there  had  been  frequent  attacks  of  i>ain, 
with  vomiting  and  chilly  sensations.  There  was  moderate 
tenderness  in  the  right  hypochondrium.  T.  100.4**,  P*  ^t 
R.  22.  At  the  operation  we  found  some  adhesions  aroimd 
the  gall-bladder,  which  was  not  distended  and  contained 
two  stones.  The  usual  tube  drainage  was  instituted. 
The  operation  took  35  minutes.  The  tube  drained  small 
amounts  of  bile  for  five  days,  and  the  gall-bladder  was 
irrigated  through  the  tube  with  saline  solution.  The  first 
dressing  was  done  on  the  eighth  day  and  on  the  eighteenth 
day  the  wound  was  healed. 

Remarks.  We  have  often  been  able  to  send 
these  cases  home  with  a  superficial  sinus  two  and 
a  half  weeks  after  operation,  but  we  think  it 
rather  unusual  after  any  operation  on  the  gall- 
bladder or  ducts  to  have  the  wound  completely 
healed  in  so  short  a  time.  We  dwell  on  this  fact 
particularly  because  some  men  object  to  chole- 
cystostomy  on  account  of  the  prolonged  after- 


treatment.  With  the  method  we  employ  a  pro- 
longed after-treatment  is  a  great  exception. 
With  the  older  methods  of  cholecystostomy, 
which  we  believe  are  still  practiced  by  some  men, 
a  biliary  fistula  often  persists  for  many  weeks. 
As  we  have  before  remarked,  it  was  largely  to 
overcome  this  tendency  to  the  development  of  a 
prolonged  biliary  fistula  that  we  have  been  striv- 
ing to  devise  a  new  technique. 

We  would  again  state  that  during  the  time 
we  were  doing  this  type  of  operation  we  were 
also  doing  cholecystectomy  in  cases  which  we 
considered  suitable  for  this  operation. 

We  believe  that  the  operation  which  we  practice 
has  the  following  advantages: 

I.  Low  mortality.  2.  Low  morbidity.  3.  Re- 
taining the  function  of  the  gall-bladder.  4.  Rapid 
healing  of  the  wound.  5.  No  danger  of  perma- 
nent fistula.  6.  Ease  of  secondary  operation,  if 
one  becomes  necessary.  7.  In  cases  of  icterus,  as 
there  is  not  much  dissection  required,  there  is 
less  danger  of  post-operative  haemorrhage  and 
shock.  8.  As  there  is  no  leakage  around  the  tube, 
no  gauze  packings  are  needed,  and  in  consequence 
the  healing  is  rapid. 


A   GASTROSTOMY   SUGGESTION 

By  EDGAR  M.  McGUIRE,  M.  D.,  Buffalo,  New  York 

Attending  Surgeon,  Bu£faIo  General  Hospital 


AFTER  a  moderate  experience  in  this  work 
the  following  conclusions  seem  to  me 
justifiable:  (i)  There  is  no  ideal  method, 
judged  by  the  number  of  different  operations  still 
in  use.  (2)  All  methods  to  produce  an  adequate 
valve  are  usually  failures,  because  as  contraction 
occurs,  the  original  channel  becomes  an  ordinary 
opening.  (3)  The  mortality  is  higher  than  it 
should  be  for  such  a  simple  procedure.  This  last 
statement  may  be  questioned  by  many,  as  their 
personal  experience  may  be  quite  the  reverse;  but 
for  the  most  part,  however,  these  patients  are  in 
particularly  desperate  condition,  because  of  star- 
vation, and  any  operation  is  necessarily  severe. 
In  addition,  as  these  cases  are  usually  malignant, 
sutures  do  not  hold  well,  and  leakage  is  not  in- 
frequent. Finally  when  the  stomach  has  markedly 
contracted,  early  feeding  produces  marked  pull 
on  sutures,  and  is  a  frequent  cause  of  leakage. 

In  an  effort  to  change  this  situation,  I  stumbled 
on  a  method  which  was  new  to  me,  although  I 
do  not  doubt  it  has  been  used  by  others;  name- 


ly, when  the  catheter  is  introduced  into  the  stom- 
ach in  any  method,  pass  it  immediately  through 
the  pylorus  into  the  duodenum.  This  procedure 
enables  one  to  proceed  with  feeding  at  once,  with- 
out fear  of  tension  on  the  stomach  sutures.  The 
catheter  is  borne  well  by  the  duodenimi,  as  I  have 
never  seen  any  irritation  due  to  it.  In  the  course 
of  three  or  four  days  the  catheter  is  withdrawn 
into  the  stomach,  the  exact  point  of  the  catheter 
being  previously  marked. 

The  advantages  of  this  method  in  desperate 
cases  are  self-evident.  It  not  only  offers  a  safe 
method  for  the  immediate  introduction  of  food, 
but  also  insures  a  certain  and  definite  means  of 
introducing  salt  solution  or  tap  water  into  the 
circulation.  It  offers  the  same  advantages 
to  gastrostomy  operations  that  McArthur's 
procedure  gives  to  surgery  of  the  biliary 
passages. 

Whether  this  feature  is  new  or  not,  I  cannot 
say  with  certainty,  but  I  have  been  unable  to 
find  any  reference  to  it  in  the  literature. 
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AIR  IN  THE  VENTRICLES  OF  THE  BRAIN,  FOLLOWING  A  FRACTURE 

OF   THE   SKULL 


Report  of  a  Case 

By  W.  H.  LUCKETT,  M.  D.,  New  York  City 


THERE  may  and  probably  have  occurred  just 
such  accidental  conditions  as  is  hereinafter 
described,  but  if  so,  they  were  never  re- 
corded in  medical  literature.  Rawling,  in  his 
"Surgery  of  the  Skull  and  Brain,'*  speaks  of 
"surgical  emphysema"  resulting  from  fractures 
involving  the  frontal,  ethmoidal,  and  mastoid 
sinuses.  We  venture  to  publish  this  case  as  the 
first  on  record  of  air  in  the  ventricles  of  the  brain, 
diagnosed  as  such  before  operation,  found  to  be 
so  at  oi>eration,  and  lastly  proven  to  be  true  at 
autopsy. 

E.  K.,  47  years  old,  machinist,  was  admitted  to  mv 
service  at  the  Harlem  Hospital  November  24,  191 2,  with 
the  following  history:  Patient  was  struck  by  a  trolley  car 
and  thrown  to  the  pavement,  receiving  a  laceration  of  the 
scalp.  On  admission  temperature  was  97. 8**,  pulse  72, 
and  respiration  28. 

Physical  examination.  White  male,  47  years  old, 
weight  about  140  pounds,  well  nourished  and  developed, 
conscious  and  rational.  Pupils  react  equally  to  light; 
right  subconjunctival  haemorrhage.  Head:  Lacerated 
wound  over  right  eyebrow,  connecting  with  circular  frac- 
ture of  frontal  bone  just  above  the  orbital  ridge.  Mucous 
membranes  of  good  color;  tongue  covered  with  bloody 
fluid  (probably  cerebrospinal  fluid).  Skin:  Ecchymosis 
in  eyelids;  contusions  over  left  knee;  laceration  left  eye- 
brow. 

November  24,  191 2,  spinal  lumbar  puncture  shows 
bloody  fluid;  no  organisms  on  smears,  but  fluid  slightly 
turbid.  Blood  pressure,  right  arm  115  nun.,  left  arm 
no  nun. 

Diagnosis  of  fracture  of  the  skull  was  made  and  was  con- 
firmed by  two  X-ray  plates  by  Dr.  W.  H.  Stewart  (Fig.  i). 
The  patient  was  prepared  for  immediate  operation,  but  he 
cleaxcd  up  so  quickly  that  we  decided  to  observe  him  for 
awhile.  On  the  fourth  day  he  was  sitting  up  in  bed;  on 
the  seventh  day  he  was  out  of  bed;  on  the  eighth  day  he 
was  walking  around,  and  was  discharged  December  5, 
the  twelfth  day,  at  his  earnest  request,  against  our  advice, 
and  after  signing  a  release.  One  week  later,  December  12, 
he  was  readmitted  to  my  service  at  the  Harlem  Hospital, 
with  the  following  history: 

Three  weeks  ago  he  was  struck  by  a  car  and  brought  to 
this  hospital,  where  he  remained  until  a  week  ago.  Since 
his  discharge  he  has  had  severe  headaches  and  occasional 
vomiting  attacks.  He  became  dull  and  listless  a  few  days 
after  leaving  the  hospital,  not  taking  any  notice  of  his 
surroundings,  etc.  For  the  past  few  days  he  has  not 
spoken  when  spoken  to,  although  he  understands,  and 
luis  read  the  newspapers  up  until  yesterday.  There  is  a 
laceration  over  right  eye. 

Physical  examination.  White  male,  adult,  47  years 
old,  5  feet  4  inches,  140  pounds;  poorly  developed  and 
nourished,  semiconscious  and  irrational;  lying  quietly  in 
dorsal  decubitus.    Ptosis  of  right  upper  lid.    Tongue  has 


heavy  brown  coat,  tremulous.  Throat  negative.  Heart 
sounds  normal  but  somewhat  distant;  percusses  within 
normal  limits;  no  murmurs,  no  thrills.  Arteries  not 
palpable.  Pulse  regular  in  force  and  rate  (66);  compres- 
sible. Lungs:  Prolonged  respiration  and  increased  breath- 
ing sounds  over  right  base  posteriorly;  no  r&les.  Abdomen 
normal.  Liver:  Upper  border,  sixth  rib  in  midclavicular 
line;  lower  border  not  felt.    Spleen  and  kidneys  not  felt. 

Skin  lacerated  over  right  supraorbital  region;  slightly 
infected.  Depressed  fracture  of  skull  right  frontal  region; 
other  bones  and  joints  show  no  signs  of  fractures.  Muscles 
poorly  developed  and  nourished.  Lymph  nodes:  In- 
guinals  i>alpable.  No  abdominal  nor  cremasteric  re- 
flexes; no  Babinski.     Sexual  organs,  external,  negative. 

Mentality  slow  and  at  times  is  aphasic;  understands 
what  is  said  but  is  not  able  to  articulate;  follows  directions. 
Writes  unintelligently.  When  asked  his  name,  could  or 
would  not  answer;  when  asked  if  he  could  write  his  name 
he  nodded  his  head  affirmatively.  When  given  a  pencil 
and  pad  and  directed  to  write  his  name,  he  wrote  the  word 
"dagerous"  irregularly  and  out  of  alignment.  When 
asked  what  "dagerous''  meant  he  looked  at  it  and  re- 
wrote "dagerous"  a  second  time,  and  then  immediately 
wrote  "dangerous." 

Neurological  examination  by  Dr.  Wm.  Leszynsky,  i  p. 
m.  December  14.  Patient  is  conscious  and  answers 
questions  and  obeys  commands  intelligently;  cerebration 
slow;  inclined  to  lapse  from  time  to  time  to  a  condition  of 
mental  confusion;  no  aphasia  (was  aphasic  at  1 1  a.  m.);  no 
disturbance  of  speech;  no  astereognosis.  Tremor  of  tongue 
and  hands.  Pupils  react  equally,  normal.  Subcon- 
junctival haemorrhage  in  right  eyelid.  Facial  innervation 
and  motility  of  tongue  normal.  No  tenderness  on  per- 
cussion over  skull.  No  rigidity  of  neck.  Upper  ex- 
tremities normal;  no  rigidity  or  paresis.  Lower  extrem- 
ities show  no  paresis  or  rigidity,  but  resistive  to  exami- 
nation. Both  knee  jerks -I- ,  right -|--f.  Right  extensor 
plantar  (Babinski)  response  (inframalleolar).  Occasional 
spontaneous  dorsal  flexion  of  great  toe.    Left  normal. 

Diagnosis.  Increased  intracranial  pressiure,  probable 
abscess. 

Blood  count  December  15,  191 2,  shows:  leucocytes, 
15,900;  number  of  cells  counted,  100;  polymorphonuclear, 
86  per  cent;  lymphocytes,  8  per  cent;  large  mononuclear, 
6  per  cent;  small  lymphocytes,  i.io  per  cent.  Urine  clear; 
faintest  trace  of  albumin;  microscopically  negative. 

Ophthalmoscopic  examination j  December  15,  by  Dr.  M. 
Cohen.  External  ocular  examination  normal,  both  eyes; 
slight  subconjunctival  haemorrhage  in  right  temporal 
quadrant.  Right  fundus:  Veins  enlarged  and  tortuous; 
central  vein  markedly  dilated  over  disc  and  also  at  exit 
from  nerve.  .Arteries  slightly  contracted.  Disc  borders 
indistinct  due  to  marked  oedema.  Left  fundus:  Veins 
corkscrew  in  appearance,  with  marked  dilation  (principally 
at  entrance).  Arteries  contracted.  Disc  borders  indis- 
tinct due  to  marked  oedema  and  swelling.  Suspicion  of 
retinal  hemorrhage.  Unable  to  give  a  distinct  location, 
as  patient  is  unable  to  fix  eyes  for  any  length  of  time. 

Diagnosis.  Bilateral  optic  neuritis  indicative  of  intra- 
cranial pressure  (etiological  factor?). 
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Fig.  I.  The  arrows  marked  on  plate  indicate  the  loca- 
tion of  the  fracture:  Che  outer  vertical  plate  of  Che  frontal 
sinus  is  driven  diiectly  backward,  smashing  against  the 
inner  plate.  Careful  examination  will  show  a  linear  frac- 
ture 01  the  inner  plate  continuous  with  a  fracture  of  the 
orbital  plate.    Note  no  changes  in  the  soft  parts. 

X*ray  pictures  (Figs,  i  and  3),  December  14,  by  Dr.  W. 
H.  Stewart,  showed  the  ventricles  enormously  dilated  with 
what  was  probably  air  or  gas.  Patient  noC  having  improved, 
but  apparently  getting  worse,  it  was  decided  lo  do  a 
cranial  decompression. 

Operation,  December  16.  Because  ol  larger  dilation  of 
the  right  anterior  horn  we  decided  to  do  a  right  subtem- 
poral decompression  operation  and  to  tap  the  ventricles. 
An  incision  3  inches  long  was  made  vertically,  curving 
slightly  backwards  over  the  temporal  bone,  through  skin, 
fascia,  muscle,  and  periosteum.  Periosteum  elevated  and 
a  fi  inch  tr^hine  opening  made.  The  bone  was  very  thin. 
The  dura  did  not  bulge  and  was  not  particularly  tense. 
No  fluid  escaped  on  incision  of  dura  or  pia,  and  a  slight 
meningitis  was  noted.  A  needle  was  then  passed  into  the 
anterior  horn  of  the  lateral  ventricle  and  the  removal  of 
the  trocar  was  followed  by  two  or  three  quick  ^its  of  air 
and  fluid  and  Chen  clear  cerebrospinal  fluid  to  the  amount  of 
S  cc.  The  dura  was  then  sutured  with  No.  o  catgut;  peri- 
osteum, muscle,  fascia,  and  skin  sutured.     No  drainage. 

Because  of  the  presence  of  a  slight  meningitis,  the  large 
quantity  0/  fluid,  and  the  presence  of  air  in  the  ventricles, 
we  delennined  to  drain  them,  thinking  that  the  patient 
would  surely  get  up  an  epcndymitis  If  indeed  be  did 
not  already  have  it.  Accordingly  the  patient  was  now 
turned  over  on  the  table,  face  down,  and  a  suboccipital 
operation  mote  or  less  along  the  lines  suggested  by  Haynes 
was  performed.  An  incision  4  inches  long,  from  just 
above  the  occiput  lo  just  below  the  level  of  the  foramen 
magnum  in  the  median  line,  was  made  through  to  the 
occipital  bone,  which  was  trephined  and  rongeured  to  the 


Fig.  I.  Lateral  view.  The  arrows  outline  the  distended 
ventricles.  The  large  round  white  shadow  is  the  right 
anterior  bom. 


foramen  magnum.  The  bone  was  exceedingly  thin.  The 
duia  was  incised  and  then  the  pla  into  tlie  cistema  magna, 
and  immediately  there  escaped  considerable  clear  fluid, 
generously  admixed  with  bubbles  of  air.  A  small  piece  of 
twisted  rubber  tissue  was  inserted  for  drain.  Fasda, 
muscle,  and  skin  sutured.     Wound  dressed. 

The  patient  did  remarkably  well  for  four  days  after  op- 
eration. December  17,  the  day  after  operation,  tcmpera< 
ture  highest,  09.5°;  pulse  84.  respiration  13.  Patient 
conscious  and  perfectly  rational,  but  complained  of  some 
dizziness. 

There  was  con^derable  discharge  of  clear  fluid  from  the 
suboccipital  drainage  on  the  second  and  third  days  after 
operation.     Blood  pressure  both  arms  118  mm. 

December  19,  patient  was  in  fine  condition  for  the  major 
part  of  the  day.  At  7  p.  m.  he  suddenly  took  a  turn  for 
the  worse;  temperature  shot  up  to  107°;  an  enoimoui 
amount  of  fluid  escaped  into  dressings  from  subocdpital 
wound.     Patient  died  at  9  p.  m. 

Laboratory  reports.  Eight  cubic  centimeters 
of  clear,  colorless,  limpid  fluid  from  tapping  of 
anterior  horn  of  light  latei^l  ventricle;  Benedict 
reaction  for  sugar  (one  hour)  negative.  Globulin 
reaction  (Nogouchi)  negative.  Smears  from 
sediment  show  no  organisms  or  leucocytosis.  Cul- 
tures show  no  growth  in  24  hours;  no  growth  in 
48  hours.    Wassermann  reaction  positive. 

Report  of  autopsy  on  E,  K.,  performed  by  Dr. 
Otto  Schultze  at  the  Hariem  Hospital,  December 
20,  1912.  Body  of  slight  build,  adipose  scant, 
weight  about  140  pounds.  Right  side  of  fore- 
head, extending  from  eyebrow  upward  and 
slightly  outward,  a  wound  two  inches  long,  par- 
tially healed,  under  which  is  found  a  depressed 
fracture  of  outer  wall  of  right  frontal  sinus,  cir- 
cular in  contour,  about  2  cm.  in  diameter,  with 
its  center  depressed  i  cm.  below  level  of  margin. 
Inner  wall  of  frontal  sinus  presents  a  linear  frac- 
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ture   extending   posteriorly   through   the   right 
orbital  plate  and  directed  slightly  inward. 

Right  temporal  region,  sutured  wound  of  op- 
eration, under  which  is  found  an  oval  opening  of 
the  skull  directly  over  the  course  of  the  right 
middle  meningeal  artery,  also  operative  ofwning 
through  the  dura  mater. 

Linear  sutured  wound  in  median  line  from 
external  occipital  protuberance,  about  4  inches 
long,  with  rubber  tissue  drain  protruding,  from 
which  light  reddish  thin  fluid  slowly  drips.  Open- 
ing in  base  of  skull  just  above  foramen  magnum, 
with  drainage  opening  through  dura  and  arach- 
noid into  upper  region  of  the  cistema  magna. 
Skuli  was  opened  for  removal  of  the  brain, 
the  body  lying  upon  chest  and  abdomen  and  the 
head  hanging  over  the  edge  of  the  table.  The 
posterior  margin  of  foramen  magnum  and  the 
arches  of  Atlas  and  Axis  were  removed  with  bone 
forceps.  The  entire  area  thus  disclosed  was 
found  clean  and  absolutely  free  from  blood  dot 
beneath  the  dura  mater,  and  free  from  all  evidence 
of  pressure  (no  flattening  of  surface  of  brain)  or 
compression  of  base  of  cerebellum  upon  foramen 
magnum. 

The  upper  spinal  cord  and  medulla  were  dis- 
sected out  from  below  upwards,  the  spinal  dura 
was  cut  from  the  anterior  mai^n  of  the  fora- 
men magnum  and  the  cerebral  dura  severed 
in  the  line  of  the  saw-cut,  and  the  tentorium 
cerebelli  cut  from  its  attachment  to  the  temporal 
bones  and  cUnoid  processes. 

The  skull-cap,  containing  the  entire  brain  and 
stump  of  the  spinal  cord,  was  removed,  the  ves- 
sels and  nerves  being  cut  at  the  foramina  of  exit, 
from  below  forward. 

The  base  of  the  right  frontal  lobe  was  found 
adherent  to  the  dura  over  the  fractured  right 
orbital  plate.  These  adhesions  were  carefully 
separated  and  disclosed  a  linear  tear  of  the  dura 
mater  over  the  fracture  of  the  right  orbital  plate, 
already  described  as  communicating  with  the 
right  side  of  the  frontal  sinus  through  the  frac- 
ture in  its  posterior  wall.  The  surface  of  the 
base  of  the  right  frontal  lobe  within  the  area  of 
adhesions  showed  a  soft  yellowish  red  laceration. 
The  skull-cap,  containing  the  brain,  was  sub- 
merged in  a  vessel  of  water,  and  on  raising  the 
stump  of  the  spinal  cord,  air  bubbles  emerged 
from  the  foramen  of  Magendie;  and  when  the 
extremities  of  the  temporal  horns  of  the  lateral 
ventricles  were  incised,  air  bubbles  emerged  from 
them.  The  brain  was  removed  from  the  skull-cap 
and  bisected  in  the  median  plane.  No  blood  was 
found  in  the  ventricles. 

The  right  half  of  the  brain,  with  the  lateral 


Fig.  3.  Antero-posterior  view.  Two  lateral  ventricles 
distended  with  air.  Small  round  white  shadow  just  be- 
tween and  below  is  the  third  ventricle  also  distended  with 
air.    Arrows  indicate  the  position. 

ventricle  empty  and  opening  on  its  median  sur- 
face, was  placed  in  water  with  the  median  surface 
downward;  and  on  turning  its  base  upward,  air 
bubbles  emerged  through  the  laceration  at  the 
base  of  the  frontal  lobe,  showing  a  communica- 
tion with  the  anterior  horn  of  the  lateral  ven- 
tricle. 

The  pia  mater  over  both  the  frontal  convolu- 
tions was  opaque  and  light  yellowish,  with  slight 
flattening  of  the  convolutions  extending  on  the 
right  side  to  the  anterior  central,  and  on  the  left 
side  to  the  fissure  of  Rolando,  and  a  recent  sup- 
purative meningitis  was  present. 

The  inner  surface  of  the  dura  mater  over  the 
vertex  of  the  cerebrimi  and  over  the  anterior  and 
middle  fossa  of  the  skull  presented  an  older  hiem- 
orrhagic  membrane,  easily  removable  but  with- 
out any  free  hiemorrhage  between  the  dura  and 
the  arachnoid. 

Lungs:  Free  from  adhesions,  distended,  and 
emphysematous.  Pulmonary  artery  enlarged  in 
caliber,  with  thin  walls. 

Heart:  Right  auricle  and  ventricle  distended 
with  fluid  blood.  Left  ventricle  between  systole 
and  diastole.  Valves  normal.  Muscle  shghtly 
brownish.    Aorta  shows  moderate  arterio-scle- 

Liver  slightly  fatty.  Kidneys  sightly  en- 
larged and  congested.  Spleen,  gastro-intestinai 
tract,  bladder,  and  adrenals  negative. 
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Diagnosis,  Fracture  of  right  frontal  sinus 
and  orbital  plate,  with  laceration  of  base  of  right 
frontal  lobe  adherent  to  dura  mater;  subsequent 
necrosis  and,  through  sudden  increase  of  pressure 
of  air  in  frontal  sinus,  a  direct  communication  by 
rupture  into  the  anterior  horn  of  the  right  lateral 
ventricle.  Recent  suppurative  meningitis  over 
both  frontal  lobes.  An  older  pachymeningitis 
haemorrhagica  interna.  Slight  fatty  infiltration 
of  the  liver.  Chronic  congestion  of  kidneys,  and 
essential  vesicular  emphysema. 

One  might  well  ask  how  and  when  this  air  got 
into  the  lateral  ventricles,  and  why  the  enormous 
distention  of  the  ventricles  \vdth  air  did  not  cause 
such  an  increase  of  intracranial  pressure  as  to 
instantly  result  in  death. 

We  know  that  at  the  time  the  first  radiograms 
were  taken  (and  this  is  worthy  of  note),  the  air 
was  not  in  the  ventricles;  we  know  that  at  the  op- 
eration and  at  the  autopsy  evidence  of  great  in- 
crease in  the  intracranial  pressure  was  lacking. 
We  had  reached  a  reasonable  conclusion  that  it 
was  air  within  the  ventricles  and  not  gas,  the 
product  of  a  gas-forming  bacillus,  because  of  the 
sterility  of  the  fluid  from  the  ventricle  tapping 
and  the  general  absence  of  symptoms  of  any 
virulent  infection.  At  the  autopsy,  after  seeing 
the  fracture  of  the  orbital  plate  and  its  connection 
with  the  fractured  frontal  sinuses,  we  surmised 
that  while  blowing  his  nose  he  had  forced  the 
entrance  of  air;  but  we  did  not  know,  however, 
how  to  account  for  the  absence  of  more  positive 
evidence  of  intracranial  pressure.  This  was 
cleared  up  by  the  following  information  imparted 
to  Dr.  Riley  by  a  friend  of  the  patient.  Two 
days  before  the  second  admission  to  the  hospital 
this  friend  called  upon  the  patient  and  found  him 
sitting  down  in  a  chair,  holding  his  head  in  his 
hands  and  groaning.  The  patient  said  to  his 
friend,  "I  just  sneezed  and  had  a  terrific  pain 
in  my  head,  and  then  a  flow  of  a  large  amount  of 
clear  fluid  came  from  my  nose  —  about  a  cupful." 

It  has  already  been  noted  that  the  skull  was 
exceedingly  thin,  so  that  when  the  blow  was  re- 
ceived over  the  right  orbit  there  was  a  buckling 
upwards  of  the  orbital  plate,  which  fractured 


and  injured  the  base  of  the  brain  just  beneath 
the  right  anterior  horn.  A  process  of  progressive 
softening  tocik  place  around  this  point,  and  when 
he  sneezed  the  air  went  up  through  the  frontal 
sinus,  that  portion  of  it  that  surrounds  the  inner 
surface  of  the  orbit,  and  forced  its  way  through  the 
orbital  fracture  and  through  the  overlying  adher- 
ent softened  lacerated  area  of  the  base  of  the 
frontal  lobe  into  the  anterior  horn  of  the  right 
lateral  ventricle.  The  air  passed  through  the 
foramen  of  Munro  into  the  third  ventricle, 
through  the  corresponding  foramen  of  Munro 
into  the  left  lateral  ventricle  (antero-posterior 
pictures  show  both  lateral  ventricles  distended 
with  air),  and  through  the  third  ventricle  pos- 
teriorly into  the  iter  a  tertio  ad  quartum  ventric- 
ulum  (aqueduct  of  Silvius),  into  the  fourth 
ventricle,  and  at  the  posterior  angle  of  the  roof 
out  through  the  foramen  of  Magendie  into  the 
cisterna  cerebello  meduUaris  (cisterna  magna), 
where  at  the  occipital  operation  we  saw  it  bub- 
bling up  through  the  cerebrospinal  fluid  in  the 
cistern. 

The  air  was  uppermost  to  the  fluid  in  the  ante- 
rior horns  when  we  made  the  tapping  in  the  right 
ventricle,  for  the  patient  was  lying  on  his  back, 
face  upward. 

The  air  was  uppermost  in  the  fourth  ventricle 
when  we  did  the  suboccipital  decompression  and 
opened  the  cisterna  magna,  for  the  patient  was 
lying  face  down  with  head  hanging  over  the  edge 
of  the  table.  A  valve-like  closure  of  the  soft 
parts  surrounding  the  channel  through  which 
the  air  entered  must  have  prevented  its  outward 
escape. 

The  sudden  distention  of  the  ventricles  with 
air  when  the  patient  sneezed  increased  the  intra- 
cranial pressure  to  the  extent  only  that  it  forced 
out  into  the  nose,  through  the  same  opening  in 
the  bone  through  which  the  air  entered,  the  "cup- 
ful" of  fluid,  probably  cerebrospinal  fluid. 

This  interchange  of  air  from  without  for  fluid 
from  within  evidently  maintained  the  equilibrium 
of  the  intracranial  pressure  i  thus  the  patient 
automatically  decompressed  himself  and  pre- 
vented his  sudden  death. 
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JUXTA-EPIPHYSEAL   SPRAIN   AND    SPRAIN   FRACTURE   OF   THE 

LOWER  END   OF   THE   RADIUS^ 

By  KELLOGG  SPEED,  M.  D.,  Chicago 


IN  dealing  with  injuries  at  the  wrist  several 
cases  have  been  met  where  the  difl&culty  of 
diagnosis  lay  between  juxta-epiphyseal  sprain 
and  epiphyseal  fracture  in  children  or  sprain 
fracture  in  adults,  which  could  not  be  classed 
as  true  Colles  fracture.  CoUes  fracture  is  defined 
as  one  of  the  lower  end  of  the  radius  due  to  falls 
on  the  outstretched  hand,  the  line  of  fracture  one 
inch  or  less  from  the  wrist,  transverse  or  oblique, 
with  a  complicated  displacement,  and  we  get  in 
the  habit  of  calling  nearly  every  fracture  involv- 
ing the  radius  near  the  wrist  joint  by  that  name. 

Searching  recent  literature,  especially  the  ad- 
vances in  X-ray  work,  lead  to  an  attempt  to 
study  the  lower  radial  epiphyses  from  the  stand- 
point of  their  manner  of  growth  and  closure,  look- 
ing toward  light  on  the  subject  of  these  lower 
radial  fractures  and  their  mechanism  and  it  is 
desired  to  show  a  series  of  skiagrams  in  this  area. 
Rotch,  in  his  book  on  the  "Roentgen  Ray  in 
Pediatrics,"  says  no  epiphyses  have  appeared  in 
the  lower  radius  at  six  months  of  age.  The  lower 
epiphysis  is  shown  by  skiagram  beginning  at  two 
years  and  is  well  marked  from  that  time  on.  It 
did  not  seem  necessary  to  go  back  to  such  an 
early  age,  as  we  are  concerned  with  fracture,  and 
individual  skiagrams  from  seven  years  of  age  up 
would  cover  the  course  of  these  epiphyses  for  the 
present  purpose. 

Ligaments  and  tendons  are  inserted  near  the 
epiphysis  of  long  bones  and  the  strain  of  trauma 
on  the  wrist  joint  must  be  felt  in  the  epiphyseal 
area  for  the  most  part.  Treves  says:  "Partial 
or  incomplete  fractures  are  valuable  as  showing 
real  mechanics  of  fracture  production:  they  tell 
where  they  began  and  the  nature  of  the  stresses." 

The  lower  radial  epiphysis  is  anatomically  the 
most  important,  for  there  the  greatest  growth  oc- 
curs, this  epiphysis  uniting  last  in  the  adult  al- 
though the  nutrient  artery  is  directed  toward  the 
elbow.  Hence  its  health  should  be  guarded. 
If  split  or  separated  and  not  properly  returned  to 
its  former  position  it  may,  through  subsequent 
trauma  and  strain  on  account  of  this  unnatural 
position,  become  a  locus  minoris  resistensia  and 
favor  the  establishment  there  of  bacterial  activity 
in  those  with  latent  infections  in  the  general  circu- 
lation. 

Study  of  this  series  of  selected  normal  individ- 

^  Read  before  the  Chicago  Surgical  Society, 


uais  of  both  sexes  demonstrates  the  growth  and 
closure  of  the  radius.  This  seems  to  occur  as 
follows:  About  11  years  of  age,  the  ulnar  border  of 
epiphysis  begins  to  close,  this  slowly  travels  across 
toward  the  inner  side  of  radius,  lower  epiphysis 
becomes  thicker  and  larger;  styloid  process  takes 
form  about  14  years  of  age,  grows  steadily  and  at 
19  years  we  find  the  epiphysis  closed,  inner  side 
the  last,  with  styloid  process  still  growing. 
After  20  or  21  the  styloid  assumes  adult  form. 
After  seeing  this  epiphyseal  development  it  is  not 
hard  to  believe  that  the  epiphyseal  area,  the  last 
to  become  ossified  and  for  that  reason  weaker  in 
some  respects,  the  area  subject  to  the  severe 
strains  incidental  to  falls  on  the  hand  on  account 
of  the  attachment  of  the  strong  ligaments  of  the 
wrist,  should  be  the  seat  of  cracks  and  fractures 
before  other  portions  of  the  bone.  As  the  hand 
is  more  often  abducted  and  pronated,  the  main 
stress  in  falls  occurs  on  the  internal  ligaments, 
the  ulnar  border  of  the  radius  held  firmly  by  the 
radio-ulnar  ligament  resists  and  the  styloid  pro- 
cess gives  first  as  will  be  shown,  the  median  edge 
of  the  epiphysis  closing  last  leaving  a  weaker  spot 
here  to  favor  this  result.  The  pronator  quadra- 
tus  muscle  acting  above  tends  to  pull  over  the 
upper  part  of  the  bone  and  approximate  it  to  the 
ulna  giving  additional  counterpull  to  the  tearing 
out  force  of  the  internal  lateral  ligament. 

In  epiphyseal  fracture  exudation  of  blood 
occurs,  between  fragments  not  widely  separated 
which  exudation,  if  followed  by  an  infiltration  of 
round  cells  and  later  organization,  might  result  in 
the  obliteration  of  the  growing  function  of  the 
epiphysis  and  finally  give  a  short  bone  as  com- 
pared to  its  companion  bone.  Where  epiphyseal 
fracture  is  undetected  and  the  wrist  is  treated  for 
a  contusion,  no  splint  used,  the  swelling  is  made 
greater,  persists  longer,  and  gives  some  impair- 
ment of  the  growing  function.  Displacements 
relatively  unimportant  and  not  grossly  apparent 
in  a  clinical  sense,  if  uncorrected,  lead  to  an  over- 
growth of  an  edge  of  the  bone  tending  to  produce 
wrist  deflection  of  the  hand. 

Corrected  and  given  rest,  such  fractures  of  the 
epiphysis  or  lower  margin  of  the  styloid  process 
hasten  to  bony  union  quicker  than  ordinary 
fractures  as  there  is  less  displacement  and  if  the 
epiphysis  is  involved  its  young  bone  cells  become 

Feburary  7,  1913.    See  discussion  p.  256. 
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Fig.  la.  Fig. 

Fig.  la.  Sprain  fracture  radius  with  line  running  longi- 
tudinally up  shaft.  Deformity  opposite  tltat  of  usual 
CoUes,  lower  fragment  pulled  down. 

Fig.  3a.  Skiagram  of  sprain  fracture  in  woman  f  i  years 
old.  Illustrates  the  pulling  out  force  of  the  lateral  ligament 
on  the  radial  ude  and  the  januning  trananuBsion  of  the 
continued  force  through  the  caipal  bones  shoving  the  inner 
edge  of  the  radial  articulation  up  onto  the  shaft  of  the 

acutely  active.  We  hardly  appreciate  the  neces- 
^ty  of  placing  boDy  structures  as  much  as  possible 
in  Dormal  position.  Wiring  and  plating  are  not 
done  entirely  to  correct  an  overlapping  which 
gives  a  troublesome  shortening  or  deformity  un- 
pleasant to  function  or  appearance,  but  uncon- 
sciously we  replace  muscles,  tendons  and  joints 
in  a  position  approaching  nonnal  and  obtain  in 
return  not  only  a  correction  of  gross  faults,  but  a 
greater  degree  of  function  and  movement.  As 
the  capsular  ligament  of  the  wrist  is  continuous 
with  the  f>eriosteum  of  the  radius,  juxta-epiphys- 
eal  sprain  with  tearing  of  these  structures  on 
both  the  dorsum  or  lateral  surface  oSers  as  acute 
symptoms  as  epiphyseal  or  sprain  fracture.  In 
the  case  of  sprain  the  swelling  and  effusion  of 
serum  and  blood  are  deferred,  simulating  fracture, 
which  is  but  a  further  action  of  an  identical  force, 
stopped  short  of  separating  the  epiphysis  or 
cracking  the  radius,  controlled  by  the  conditions 
governing  its  application  or  the  toughness  of  the 
capsular  structure. 

If  the  capsule  tears  or  gives  way  the  bone  does 
not  break  as  a  rule,  but  as  demonstrated  by  Ross 
and  Stewart,  the  ligament  is  stronger  than  the 
bone  or  periosteum  and  in  the  majority  of  tests 
on  the  cadaver  pulls  out  the  bone  surface,  or 
causes  by  its   line   of  stress  a  sprain  fracture 


aa.  Fig.  3a. 

radius  as  a  collar.  Ulna  unharmed.  Much  ecchyroosb 
on  palmar  surface  of  arm  at  wrist  in  midline  extending 
longitudinally,  probably  due  to  rupture  of  interosseoiu 
ligiunent.  Point  of  extreme  tenderness  of  radius  where 
crack  is  shown.  No  swelUng  but  much  loss  of  function. 
No  noticeable  deformity.     Fall  on  completely  extended 

Fig.  3a.    Sprain  fracture  running  into  joint. 

across  the  impact-receiving  area.  Stimson  be- 
lieves that  too  much  stress  has  been  laid  on  the 
supposed  rupture  of  the  internal  lateral  ligament 
in  sprains  at  the  wrist  for  his  experiments  do  not 
show  this  except  in  cases  with  marked  displace- 
ment. Three  causative  mechanisms  have  been 
worked  out: 

1.  Splitting  or  crushing,  by  force  from  carpal 
bones. 

2.  Radius  yielding  at  weakest  point  by  break- 
ing  up  of  the  causative  force. 

3.  Cross  strain  exerted  at  insertion  of  capsular 
ligaments  especially  on  the  anterior  aspect  with 
hand  in  dorsal  hyperextension. 

The  last  factor  has  never  been  given  its  full 
value.  What  in  one  case  will  give  merely  the 
sprain  with  ligamentous  damage,  in  another  will 
cause  epiphyseal  or  sprain  fracture  of  the  styloid 
process  with  little  displacement  and  no  comminu- 
tion.  This  cross  strain,  force  of  which  is  received 
by  the  palm  as  hand  is  extended,  is  exerted  just 
above  the  end  of  the  bone  by  the  anterior  and 
lateral  ligament.  As  the  hand  is  bent  back  the 
ligament  is  put  under  extraordinary  stress  and 
the  lower  fragment  is  broken  by  being  torn  off. 
Stimson  admits  this  can  be  done  on  the  cadaver 
but  believes  there  are  few  clinical  cases.  In  the 
so-called  chauffeur's  fracture  a  like  mechanism 
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Fig.  lb. 


Fig.  ab. 


Fig.  3b- 


Fig.3b.  Adult 

ment  not  torn.    Seen  4  days  after 'accident.    The  opening      exerted  by  the  straining  ligament.    Inner  fragment 
of  tlie  crack  can  be  made  out  on  the  articular  lurface       '•    •      •     -^  ■  ... 

of  the  radius. 

Fig.  lb.     Sprun  fracture  almost  exactly  across  epiphy- 


displaced.     Ulna   not    damaged.     Interosseous    ligament 

undoubtedly  torn.    Complicated  by  a  figure  fracture  of 

'    ■ '      Mechanism  of  fracture  id  '"  '      ' 


to  transmitted  force  from  carpal  bones,  a 
radius  are  cracked  off. 


caused  by  the  sudden  forcible  back  jerk  of  the 
crank  handle  puts  this  unexpected  and  powerful 
strain  on  the  lower  end  of  the  radius  when  the 
ligament  is  tense  with  the  exertion  of  cranking, 
resulting  in  a  transverse  or  diagonal  fracture. 

Taking  Brst  juxta-epiphyseal  strain  from  a 
fall  which  gives  but  sUght  evidence  in  the  skia- 
gram of  the  pulling  out  strain  caused  by  the 
trauma;  following  through  with  more  pronounced 
cases,  first  of  sprain  fracture  involving  a  comer  of 
the  styloid  process,  then  with  more  extensive  in- 
jury cracking  the  bone  nearly  across  the  diameter 
of  the  lower  end;  and  finally  getting  an  impaction 
of  the  two  fragments  after  this  cracking  across, 
with  little  if  any  silver  fork  deformity  or  antero- 
posterior displacement,  leads  on  to  an  ordinary 
Colles  in  accordance  with  the  three  methods  of 
mechanism  mentioned. 

Recapitulated ,  the  mechanism  seems  to  follow 
in  this  order:  fall  on  hand  pronated  and  probably 
abducted,  tearing  stress  of  lateral  and  anterior 
ligament  which  is  tougher  than  the  bone  to  which 
it  is  attached,  tearing  or  splitting  off  of  corners 
or  whole  diameter  of  the  radius,  continuation  of 
force  driving  lower  fragment  up  into  shaft  by 
transmission  of  line  of  force  from  wrist  bones, 
and  finally  comminution  by  a  breaking  up  of  the 
lines  of  force  as  trauma  ceases. 


Fracture  force  in  distinct  fracture  causes  the 
bone  to  break  frequently  in  the  line  of  epiphysis 
and  the  lower  fragment  forced  on  by  a  continua- 
tion of  the  pressure  is  driven  on  up  into  the 
cancellous  portion  of  the  shaft,  giving  the  im- 
pacted Colles.  As  the  swelling  and  soreness  are 
often  not  great  at  first  and  a  superficial  examina- 
tion gives  no  crepitus,  no  false  motion  and  httle 
deformity  which  a  sprain  alone  or  a  small  hema- 
toma might  account  for,  these  cases  do  not  come 
to  the  hands  of  the  surgeon  at  once,  or  if  they  do 
are  not  diagnosed.  The  hand  is  used  to  a  certain 
extent  and  it  is  only  after  the  acute  swelling  has 
subsided  and  pain  persists  in  the  bone  and  func- 
tion does  not  seem  to  progress  as  rapidly  as  the 
objective  findings  warrant,  that  the  injured  one 
seeks  closer  examination  or  a  skiagram  and 
the  true  condition  is  revealed.  Too  frequently 
weeks  have  passed  in  the  meantime,  bony  union 
has  been  inaugurated  and  on  account  of  the 
proximity  to  the  wrist  joint  one  cannot  exert 
sufficient  force  even  under  ansesthesia  to  reduce 
the  deformity  and  one  hesitates  to  perform  an 
open  operation  near  the  joint  when  one  fragment 
is  so  narrow  that  plating  is  quite  impossible. 
Such  cases  are  best  left  alone,  resulting  ultimately 
in  little  loss  of  function,  radial  flexion  of  the  hand 
and  thickening  of  the  radius  with  a  bumplike 
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4.  Kpiphyseal  separBlion  in  g-yeat-old  boy  who  fell 
twinit.    On  radial  side  evidence  of  tearing  out  strain 


out  of  twinit 
of  lif!aincnt( 


mas-s.  In  very  few  of  these  are  the  external 
lateral  ligaments  of  the  wrist  severely  injured  or 
the  styloid  process  of  the  ulna  injured,  the  force 
causing  the  fracture  evidently  having  been  de- 
liveretl  sharply  and  along  the  radial  axis  in  most 
jiurt,  the  hand  being  at  the  instant  in  slight  ab- 
duction. 

Juxta-epiphyseal  sprain  may  be  as  painful  and 
result  in  as  prominent  objective  findings.  Crepi- 
tus excepted,  one  cannot  clearly  diSerentiate  if 
the  acute  swelling  has  occurred,  as  the  hematoma 
formed  by  the  tearing  loose  of  the  ligamentous 
attachments  at  the  wrist,  all  in  the  epiphyseal 
area,  simulates  the  fracture  deformity.  Where 
the  epiphyseal  area  has  been  split  across  or  the 
tip  of  the  styloid  process  cracked  with  little  dis- 
placement, measurement  of  both  radii  from  the 
condyle  of  the  humerus  to  the  tip  of  the  styloid 
process  may  be  equal  or  the  injured  side  slightly 
longer.  Local  )>ain  on  pressure  and  loss  of  func- 
tion are  at  first  as  great  in  sprain  with  ligamentous 
laceration  and  hemorrhage  as  in  true  sprain  frac- 
ture. 

Skiagrams  are  of  the  greatest  aid  under  such 
circumstances  for  immediate  knowledge,  unless 
one  wishes  to  wait  a  week  for  the  swelling  and 
)>ain  of  the  sprain  to  subside  to  make  a  more 
{Msitive  diagnosis  by  manipulation.  In  a  certain 
class  of  cases  this  is  unwise  for  obWous  reasons. 
Examination  with  the  fiuoroscojie  is  not  satis- 
factor>'  where  the  lesion  is  so  delicate,  and  closer 
examination  of  the  dried  plate  must  be  had. 

Cotton  sa\-s  that  seiwration  of  the  lower  radial 


epiphysis  is  most  common  between  12  and  iS 
years  of  age,  while  Walton  claims  that  epiphyseal 
separation  is  rare  before  lo  years  and  usually 
occurs  about  17  or  18.  Separation  alone  would 
most  naturally  happen  in  the  younger  children, 
caused  by  a  fall  from  a  height  onto  the  extended 
hand  and  may  result  in  splitting  or  comminution 
of  the  lower  fragment,  or  this  fragment  may  be 
merely  started  from  its  position.  This  happens, 
and  without  crepitus  or  a  carefully  studied  skia- 
gram the  fracture  is  overlooked  at  the  preliminary 
examination. 

Other  fractures  seem  to  vary  from  this  usual 
method  —  just  why  is  difficult  to  state  —  prob- 
ably on  account  of  a  decided  difference  in  the 
method  of  receiving  the  trauma  or  a  different 
position  of  the  hand  at  the  time.  After  an  acci- 
dent causing  such  injuries  it  is  not  always  possible 
to  obtain  a  posilive  statement  regarding  the  posi- 
tion of  the  hand  but  in  short  falls  it  is  instinctive 
to  thrust  the  hand  nearest  the  ground  out  to  break 
the  force,  catching  the  weight  on  the  palm  or 
thenar  eminence.  The  density  of  bones  may  vary 
enough  to  account  for  a  green  stick  fracture  or 
longitudinal  fracture  as  reported  by  Parrish, 
the  picture  of  whose  case  illustrates  well,  I  be- 
lieve, the  tearing  out  force  of  the  ligamentous 
strain. 

In  some  of  these  cases  fracture  of  the  carpal 
bones  has  been  incidentally  noted  ^  whether 
they  are  true  cases  or  not  seems  problematical. 
I  would  like  to  call  to  your  attenUon  in  this 
connection  a  valuable  work  recently  issued  by 
Professor  Thomas  Dwight  of  Harvard  Medical 
School,  a  clinical  atlas  of  the  variations  of  the 
bones  of  the  hand  and  foot.  He  states,  for  in- 
stance, that  in  a  comparatively  small  number  of 
adult  hands  the  scaphoid  is  found  completely 
divided  into  two  or  even  three  pieces,  the  line  of 
division  running  obliquely  from  near  the  outer 
end  of  the  articular  surface  of  the  radius  to  about 
the  middle  of  the  concavity  for  the  head  of  the 
OS  magnum  and  that  he  feels  positive  that  some 
cases  of  reported  fracture  of  the  scaphoid,  skia- 
grams of  which  he  has  seen,  are  merely  examples 
of  this  variation. 

In  children  where  there  "is  no  great  separation 
of  the  epiphysis  there  is  found  no  crushed  cancel- 
lous bone  and  one  would  anticipate  an  eariy  re- 
pair with  the  epiphysis  retaining  function  but 
the  result  is  problematical  in  every  instance  and 
cases  of  premature  ossification  or  loss  of  growing 
funcUon  of  the  epiphysis  have  resulted.  A»- 
drews  reported  such  a  case  in  1902.  U  this  termi- 
nation follows,  the  ulna  proceeds  in  its  nonnal 
rate  of  gron-th  while  the  radius  remains  more 
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stationary  and  the  deformity  consists  in  a  bowing 
inwards  of  the  forearm,  radial  side  shortened. 

Ross  and  Stewart  at  the  German  Hospital  in 
Philadelphia  in  going  over  records  found  that 
15  per  cent  of  all  fractures  confirmed  by  X-ray 
were  sprain  fractures  and  that  in  1910,  11  of 
these  were  of  the  lower  end  of  the  radius  and 
that  in  191 1  there  were  7  in  the  same  location. 
They  say,  "In  order  to  have  a  luxation  one  or 
more  of  the  strong  ligaments  must  give  way,  the 
ligaments  do  not  give  way  themselves,  but  the 
bony  tissue  to  which  they  are  attached  gives  way, 
—  all  luxations  are  permitted  by  primary  occur- 
rence of  a  sprain  fracture." 

As  diagnostic  signs  the  following  are  sufficient: 

1.  History  of  sufficient  trauma. 

2.  Small,  sharply  localized  area  of  swelling 
and  acute  tenderness  over  attachment  of  liga- 
ments at  lower  end  of  radius  (and  ulna).  The 
findings  in  sprain  fracture  under  2  are  pronounced 
and  certain,  recurring  always  at  the  same  place 
when  test  is  repeated  so  that  one  can  in  80  per  cent 


of  cases  make  a  clinical  diagnosis  before  skia- 
gram. 

Treatment  should  be  that  of  fracture.  Immo- 
bilization of  wrist  from  base  fingers  to  elbow  in  a 
light  plaster  splint,  hand  in  comfortable  position 
generally  slightly  flexed,  and  forearm  midway  be- 
tween pronation  and  supination.  After  10  to  14 
days,  splint  removed,  arm  massaged,  and  after 
third  week  no  support  needed.  This  avoids  pro- 
longed disability  from  "sprains,"  excess  callus 
formation  and  gives  better  satisfaction  to  the 
p>atient. 
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and  achievement  of  accurate  dosage. 
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5.  Use  of  the  amesthetonteter  in  nitrous-oxide- 
oxygen  ancesthesia. 

I.      FOREWORD 

PRIMARILY,  the  anaesthetometer  (Fig.  A) 
here  described  was  designed  to  measure 
air,  and  to  volatilize  therein  any  desired 
pel  cent  by  weight  of  ether;  secondarily,  to 
mix  in  measured  proportion  two  or  more  gases, 
such  as  nitrous-oxide,  oxygen,  carbon-dioxide, 
or  air. 

The  object  of  these  procedures  was  to  secure  an 
even,  safe,  efficient  narcosis,  believed  to  be  attain- 
able only  by  complete  and  continuing  knowledge 
and  control  of  the  dosage. 


6.  Use  in  measurement  for  other  therapeutic 
purposes. 

y.   Summary. 

8.  Appendix.  A.  Technical  details  of  calcula- 
tions. B.  Discussion  of  the  utility  of  heat;  first, 
in  the  vaporization  of  ether;  second,  in  securing 
humidity  in  inhaled  vapors;  third,  for  therapeutic 
purposes. 

The  results  achieved  in  the  delivery  of  the 
measured  dose  by  this  instrument,  particularly 
by  intratracheal  and  intrapharyngeaJ  insufflation, 
have  been  to  increase  the  safety  and  efficiency  of 
surgical  narcosis,  to  decrease  the  shock  of  opera- 
tion and  the  sequells  of  ether  anaesthesia,  and  to 
afford  precise  data  on  which  to  base  the  dosage 
of  an  anaesthetic.  In  fact,  the  most  advantageous 
anaesthesia  can  be  plotted  in  advance  for  the  type 
of  individual  and  operative  procedure,  and  main- 
tained after  the  preliminary  stage  entirely  auto- 
matically. 


1  This  word  has  been  coined,  in  the  lack  of  an  existing  term,  to  designate  an  apparatus  or  instrument  for  the  automatic  measuring  and  mixing 
oi  vapotB  and  gases  used  in  anesthesia  and  for  other  purposes. 


SURGERY,  GYNECOLOGY  AND   OBSTETRICS 


3.      GENERAL  CONSIDERATION 

The  necessity  of  exact  dosage  for  drugs  in  the 
solid  and  liquid  form  has  long  been  recognized. 
With  volatile  and  gaseous  drugs,  dosage  has  re- 
mained inaccurate  and  largely  a  matter  of  in- 
dividual physiological  experimentation  because 
of  the  lack  of  an  automatic,  precise  measuring 
instrument. 

The  reasons,  no  doubt,  for  the  present  inaccu- 
racy and  lack  of  scientific  data  in  handling  this 
latter  type  of  drugs,  more  particularly  the 
anxsthettc  vapors  and  gases,  has  been  the 
technical  difficulty  of  measuring  and  delivering 
matter  in  such  an  elusive  state  as  the  gaseous. 
In  fact,  in  gauging  an  anesthetic  given  by  inhala- 
tion, the  patient  has  been  used  as  the  only  avail- 
able indicator  of  the  amount  and  concentration 
of  the  drugs  administered.  It  is  true  that  the 
patient  under  light  anaesthesia  is  a  fairly  sensitive 
gauge,  and  it  must  be  admitted  that  even  in  the 
stage  of  full  narcosis  when  the  patient  ceases  to 
be  a  sensitive  gauge  immediately  serious  results 


are  uncommon.  No  doubt  this  is  due  to  the  wide 
tolerance  of  man  toward  a  toxic  overdose  of  the 
more  common  anssthetics,  and  to  the  power  of 
prompt  elimination  of  volatile  and  gaseous  matter 
held  loosely  in  the  blood.  Yet  obviously  the  use 
of  the  patient  as  a  measuring  gauge,  and  the  vary- 
ing personal  capacities  of  the  anaesthetist  as  the 
measuring  agent,  are  unscientific  and  undesirable 
and  should  if  possible  be  replaced  by  accurate, 
physical  measurements.  Nor  can  the  surgeon's 
duty  to  the  anaesthetized  subject  be  fully  per- 
formed without  a  complete  and  continual  knowl- 
edge of  the  volume  and  dilution  of  the  dose  ad- 
ministered. 

Efforts  have  been  made  to  achieve  mechanical 
accuracy  in  anesthetic  mixtures  by  blowing  air 
over  or  through  a  volatile  anesthetic,  or  by  drop- 
ping volatile  anesthetics  into  the  air  stream. 
These  procedures,  while  delivering  a  more  con- 
stant vapor  than  the  skilled  anesthetist  can  do, 
have  made  no  fundamental  advance.  For  in 
these  efforts  no  accurate  information  has  been 
secured  as  to  the  quantity  and  concentration  of 
the  vapor  mixture  delivered,  and,  in  fact,  the 
patient  has  remained  the  gauge  by  which  the 
usual  procedure  must  be  adjusted. 

It  seems  obvious,  without  further  discourse, 
that  the  primary  measurement  of  dosage,  by 
physiological  tests,  should  be  superseded,  in  the 
case  of  gaseous  drugs,  as  it  has  long  been  with 
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solid  drugs,  by  the  administration  of  exact 
amounts,  and  that  the  invaluable  physiological 
reaction  should  be  reserved  as  a  control  and  a 
court  of  final  appeal. 

Dosage  defined.  In  the  administration  of  a 
gaseous  drug  by  pulmonary  absorption,  exact 
dosage  involves  the  maintenance  in  the  gas — that 
is,  air-volimie  of  the  upper  respiratory  tract — of  a 
known  content  by  weight  of  this  drug,  which  by 
diffusion  throughout  the  lung  and  absorption  into 
the  blood,  wiU  induce  and  maintain  a  desired 
physiological  effect.  For  ideal  anaesthesia  this 
desired  effect  requires  the  constant  maintenance, 
in  a  suflScient  tidal  volume,  of  the  lowest  per- 
centage of  anaesthetic  which  will  hold  a  given 
individual  safely  and  evenly  anaesthetized  in  a 
d^ree  suitable  for  the  surgical  operation  in  hand. 
That  this  is  possible  by  the  use  of  the  anaesthe- 
tometer  will  be  presently  shown.  To  what  extent 
this  ideal  is  approached  by  the  traditional  and 
usual  methods  depends  on  the  experience  and 
skill  of  the  anaesthetist.  But  particularly  remote 
from  the  ideal  is  anaesthesia  in  the  average 
hospital,  with  its  ever-shifting  house  staff,  leading 
sometimes  to  the  immediate  endangerment  of  the 
patient  or  to  the  discomfiture  of  the  surgeon  and 
even  to  those  avoidable  and  sinister  sequellae 
which  mar  the  records  of  too  many  hospitals. 
Yet,  however  expert  the  anaesthetist  may  be,  it 
remains  true  that  exact  determination  of  dose  is 
to  be  achieved  only  by  a  physical  measuring 
instrument,  and  that  ideal  dosage  is  to  be  realized 
only  by,  first,  supplying  in  accurate  per  cent  of 
dilution  the  entire  volume  per  moment  needed 
for  respiration,  and  second,  by  continuously 
placing  this  volimie,  in  the  patient,  where  it  will 
be  the  most  effectually  utilized. 

Beyond  question,  intratracheal  placement  of 
the  dose  approaches  most  nearly  to  the  ideal. 
Next  to  this,  and  far  more  easUy  achieved,  is  the 
insufflation  deep  in  the  pharynx.  Crudest  of  all 
is  that  delivery  by  face  mask  which  places  the 
measured  dose  distal  to  the  pharyngeal  structures, 
now  paralyzed,  which  may  block  respiration. 

Apart  from  the  immediate  practical  advantages 
to  the  individual  which  the  introduction  of  an 
accurate  measuring  instrument  affords,  remoter 
benefits  of  scientific  importance  may  be  confident- 
ly antipicated.  For  presently,  exact  data  from 
different  sources  will  be  available,  so  that  surgical 
anaesthesia  instead  of  being  maintained,  as  at 
present,  according  to  personal  reaction  and  the 
formulae  of  the  individual  anaesthetist,  may  be 
on  an  established  basis  of  exact  measurement 
and  dosage.  The  maintenance  of  anaesthesia 
instead  of  being  experimental  with  each  individual 


could  be  plotted  in  advance  within  narrow  limits 
for  the  t3rpe  of  individual  and  the  nature  and 
stage  of  the  operation. 

By  an  instrument  of  accurate  measiurement 
already  there  has  been  accumulated  data  on 
about  400  cases  at  Roosevelt  Hospital  as  to  the 
exact  percentage  of  ether  by  weight  at  sea  level 
needed,  in  inhaled  or  insufflated  air,  to  maintain 
in  the  various  types  of  humanity  the  various 
degrees  of  surgical  anaesthesia.  Similar  figures 
in  regard  to  nitrous-oxide  oxygen  mixture  are  in 
process  of  accumulation.  These  will  be  merely 
touched  upon  in  this  paper,  and,  with  some  previ- 
ous data  collected  by  a  less  accurate  instrmnent, 
form  the  basis  for  a  more  complete  communica- 
tion. 

The  statements  of  accurate  measiurement 
herein  deal  only  with  the  stage  of  actual  anaes- 
thesia. It  is  obvious  that  through  the  stage 
preliminary  to  relaxation,  ideal  dosage  by  the 
respiratory  tract  is  not  feasible,  since  through 
the  preliminary  stage  of  anaesthesia  only  such 
concentration  of  the  drug  can  be  administered 
as  the  patient  will  inspire,  regardless  of  the 
scientific  requirements.  But  definite  dosage 
through  this  stage  is  a  matter  of  secondary 
importance,  tiie  primary  consideration  being  to 
abolish  the  active  reflexes  and  saturate  the  blood 
to  the  stage  of  surgical  anaesthesia,  by  every  art 
of  the  skilled  anaesthetist,  with  the  minimal 
nervous  and  respiratory  irritation.  However, 
when  the  pharyngeal  reflex  is  abolished,  and  the 
laryngeal  reflex  much  blunted,  then  the  accurate 
administration,  even  of  irritating  vapors,  becomes 
feasible.  It  is  in  this  stage  that  it  is  particularly 
encumbent  on  the  operator  to  administer  a  suffi- 
cient volume  for  respiration  of  a  dilute  vapor 
mixture  bearing  the  lowest  percentage  of  anaes- 
thetic possible  for  the  type  of  patient  and  opera- 
tive procedure. 

Before  describing  the  details  of  the  anaesthe- 
tometer  it  seems  wise  to  state  that  the  apparatus  as 
figured  in  its  entirety  in  the  appended  diagram 
may  appear  to  the  non-mechanical  mind  very 
complex,  yet  each  of  the  four  units  of  which  it  is 
composed  is  of  simple  construction.  Each  unit 
fills  a  necessary  function,  for  the  most  part 
automatically,  and  there  is  littie  likelihood  of 
derangement.  In  fact,  the  only  complex  part  in 
the  apparatus  is  the  gas  meter  which  has  been 
reduced,  through  a  century  of  development  in 
the  illuminating  gas  industry,  to  the  automatic 
marvel  found  in  one's  own  basement  (frequentiy 
accused  of  falsifying,  it  is  true,  but  rarely  con- 
victed of  this,  or  of  neglect  of  duty). 

The  actual  operation  of  the  apparatus  is  very 
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simple.     Its  control  by  the  anesthetist  centers 
in  the  movement  of  a  single  pin. 

The  instrument  in  its  present  form  has  been 
in  continuous  use  at  the  Roosevelt  Hospital  for 
the  past  six  months.  It  is  an  evolution  from  a 
year  of  experiment  on  the  various  mechanical 
mechanism.  The  design  for  measurement  as  to 
quantity  wa^  based  on  the  deductions  drawn  from 
several  years'  use  of  the  Elsber^  apparatus  at  the 
Roosevelt  Hospital.  More  accurate  data  for  the 
construction  was  gleaned  from  a  use  for  six 
months  of  the  writer's  gas  gauge  vaporizer.* 


3.      DESCRIPTION   OF   THE 

General.  The  principle  of  the  aniesthetometer 
as  an  ether  vaporizer  is  as  follows:  Air  or  other 
gas  under  pressure  in  passing  through  a  gas  meter 
actuates  the  usual  recording  mechanism.  Simul- 
taneously the  same  mechanism  automatically 
feeds  the  proper  amounts  of  ether  into  measured 
volumes  of  air,  to  maintain  an  exact  percentage  by 
weight  of  ether  to  air. 

This  apparatus  may  be  instantly  adjusted  to 
deliver  any  measurement,  within  the  range  of 
percentage  by  weight  of  ether  vapor  in  air,  found 
to  be  useful  in  maintaining  surgical  anaesthesia. 
The  output  remains  constant  at  that  known  per 
cent.  The  volume  of  the  vapor  mixture  is 
then  adjusted  as  desired,  to  supply  the  entire 
tidal  air. 

The  amesthetometer  as  designed  for  ether 
anesthesia  consists  of  three  assembled  units,  a 
gas  meter  {No.  4,  Fig.  i),  an  ether  reservoir  (22, 


Fig.  i),  and  a  vaporizing  chamber  (7,  Fig.  i). 
For  nitrous-oxide  oxygen  anesthesia  a  fourth 
unit  is  combined,  namely,  a  gas  oxygen  trip- 
valve  (18,  Figs.  I,  2, 3,  4).  For  a  third  gas,  such 
as  carbon-dioxide,  a  second  trip-valve  is  com- 
bined. 

Detail.  ThejSriJ  unit,  the  gas  meter  (No.  4,  Fig.  l).  is 
an  accurate,  light,  powerful  meter  o(  the  dry  meter  type. 
It  i9  a  modification  of  what  is  known  in  commerce  as  a 
round,  &ve-light,  three  diaphragm,  dry,  test  meter.  It  is 
a,  high-grade  measuring  instrument,  a  development  of  the 
past  century  in  the  iUuminating  gas  industry.  The  metal 
parts  are  o[  brass  and  nickel,  and  are  accordingly  in- 
destructible. The  leather  diaphragms,  such  as  exist  in  ftll 
dry  gas  meters,  will  stand  some  yearsof  service  and  maybe 
replaced  at  small  cost.  The  reservoir  is  tested  to  two 
pounds  pressure,  and  is  capable  of  passing  30  litres  of  air 
per  minute  on  a  differential  of  5  mm.  Hg.  of  pressure.  It 
was  adopted  by  the  writer  as  the  gas  measuring  and  ether 
motive  mechanism  after  exhaustive  consideration  of  the 
various  types  of  wet  and  dry  meters.  It  has  a  dial  (No.  5, 
Pig.  1)  registering  by  a  large  hand,  ten  litres  in  fractions 
to  each  revolution,  and  smaller  hands  adding  the  total 
quantity.  The  same  gear  which  drives  the  registering 
hand  also  drives  a  mechanism  which  feeds  ether  into  the 
vaporizing  chamber  (Fig.  a)  (16,  ao,  29,  36.  27,  34,  23). 
The  ratio  of  this  feeding  mechanism  can  easily  be  lifted 
by  replacing  the  pin  of  (29)  on  disc  (20),  so  that  any  per- 
centage by  weight  of  liquid  ether  from  o  to  26  per  cent  may 
be  added  automatically  to  the  air  as  [t  passes  through  the 
vaporizer,     (For  details  of  calculations  see  appendix  A.) 

The  second  unit  of  this  instnmjent  is  an  ether  reservoir 
(22,  Fig.  I.),  of  a  li^re  capacity.  This  is  a  nickel  cylinder 
with  an  outflow  pipe  at  the  middle  (15,  Fig.  1}  and  au  air 
pressure  equalizing  pipe  at  the  top  (aS),  each  connected 
to  the  vaporizing  chamber. 

The  upper  haU  of  the  reservoir  is  normally  occupied  by  a 
piston  (13,  Figs.  1,2),  the  lower  half  by  liquid  ether.  The 
piston  does  not  revolve,  but  is  moved  down  and  up  by 
rotation  of  the  central  screw  upon  which  it  rides.  When 
the  piston  descends,  actuated  by  the  central'  screw  (14. 
Figs,  I,  2),  liquid  ether  is  displaced,  and  flows  through  the 
overflow  tut>e  (15,  Fig.  1)  out  of  the  reservoir  into  the 
v^Kirizer  (7,  Fig.  i).  The  rotation  of  the  screw  and 
descent  of  the  piston  is  accomplished  by  the  engagement  of 
a  ratchet  (36,  a?,  Fig.  2)  governed  in  its  motion  by  the  re- 
volving disc  (20,  Fig.  2)  moved  in  turn  by  the  gas  meter. 
Thus  one  tooth  up  to  sixteen  teeth  may  be  moved  by  the 
meter  with  each  revolution  depending  upon  the  set  of  the 
pin  on  disc  (20).  The  movement  of  one  tooth  di^laces 
such  a  weight  of  ether  that  this  when  added  to  the  ait 
passed  by  the  meter  in  one  revolution  results  in  a  mixture 
of  2.18  per  cent  by  weight  of  ether  vapor  in  air.  (Sec 
appendix  A).  The  number  of  teeth  moved  with  each 
revolution  of  the  meter  depends  on  the  eccentricity  of  the 
hole  on  disc  (20,  Fig.  2).  Such  movement  as  has  been 
found  clinically  useful  is  selected  and  the  proper  percentage 
stamped  alongside  the  hole. 

The  reservoir  holds  360  grams,  of  ether,  or  enough  to  last 
through  a  long  operation.  The  descent  of  the  piston  may 
be  seen  Ihrou^  a  glass  window  (26,  Figs,  i,  2)  in  the  reser- 
voir. When  it  reaches  the  bottom  all  the  ether  has  been 
displaced. 

To  refill  the  tank  the  ratchet  is  thrown  off  by  a  In'er  (33, 
34,  Fig.  2)  so  that  the  teeth  are  disengaged  and  the  piston 
is  again  wound  up  by  a  small  crank  (ii.  Fig.  2).  Next  the 
air  and  ether  pipe  to  the  vaporizer  is  closed  by  a  double, 
three-way  valve  (17,  Fig.  i)  and  the  ether  re 
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Fig.  5. 

filled  through  funnel  (25,  Fig.  i).  When  full  to  level  of 
pipe  (15)  the  excess  spiib  from  spigot  on  valve  (17). 

The  shaft  connecting  the  ether  feed  to  the  meter  mech- 
anism has  a  safety  friction  clutch  (16,  Fig.  2)  which  slips 
in  case  the  ether  reservoir  is  inadvertently  allowed  to 
become  empty. 

The  third  unit  is  the  vaporizing  chamber  (7,  Fig.  i). 
This  is  a  glass  cylinder  mounted  on  a  nickel  cup  (8,  Fig.  i). 
Into  this  cup  a  definitely  measured  amount  of  ether  is 
automatically  poured  through  pipe  (15,  Fig.  i)  simultane- 
ously with  the  air  which  flows  from  the  meter  through  pipe 
(6,  Fig.  i).    An  accurate  mixture  results. 

Heat,  which  is  essential  to  vaporize  with  accuracy  the 
higher  per  cents  of  ether,  is  furnished  by  a  three-inch  elec- 
tric stove  (9,  Fig.  i)  placed  beneath  the  nickel  cup.  The 
h^Lt  of  this  stove  is  regulated  by  a  rheostat  and  distributed 
by  water  jacket  (37,  Fig.  i).  The  exact  degree  of  heat,  as 
will  be  seen  in  appendix  note  is  unimportant.  As  a  routine 
the  water  is  kept  at  about  body  temperature.  If  electricity 
be  not  obtainable,  the  jacket  is  filled  as  needed  with  hot 
water  to  maintain  accurate  vaporization  of  the  ether. 
(Heat  discussed.  Appendix  B.) 

An  absorptive  disc  of  porous  clay  (32,  Fig.  i)  in  the 
bottom  of  the  cup  holds  liquid  ether  momentarily  before 
its  vaporization,  equalizing  any  momentary  inequalities 
in  the  delivery  of  liquid  ether. 

The  vaporizer  is  surmounted  by  a  thermometer  (13,  Fig. 
i)  reading  to  50°  C,  and  by  a  U  mercury  gauge  (10,  Fig.  1} 
reading  to  60  millimeters. 

The  vapor  passes  out  through  a  gas  gauge  (11,  Fig.  i). 
This  is  a  light  aluminum  inverted  cup,  the  cap  of  a  hollow 
sphere  (14,  Fig.  i)  riding  as  a  float  free  on  a  central  rod  in 
a  glass  tube.  It  begins  to  ride  on  8  litres  (10  grams  by 
weight)  of  air  per  minute  and  rides  at  increasing  heights 
up  to  30  litres  (36  grams)  of  air  per  minute.  The  float, 
or  loose  piston,  rises  and  falls  with  the  respiratory  move- 
ment of  the  patient.  It  drops  instantly  on  any  blockage 
of  the  air  supply;  as  for  example,  a  kink  in  the  supply  tul^. 
This  floating  gauge  is  very  useful  in  pharyngeal  and  intra- 
tracheal insufflation,  as  the  operator  may  observe  at  a 
glance  about  how  much  air  or  other  gas  by  weight  is  being 
delivered  at  any  given  instant.  The  calibration  in  grams 
per  minute  is  etched  on  the  glass  tube. 

The  fourth  unit  is  added  to  extend  the  utility  of  the 
anaesthetometer  to  mixing  true  gases. 

This  fo\irth  unit  added  to  the  three  already  described 
consists  of  a  trip- valve  (18,  Figs,  i,  2,  3,  4)  tripped  by  the 
gas  meter  through  any  measured  portion  of  its  cycle. 
With  this  unit  the  meter  may  be  nm  on  two  gases,  nitrous- 
oxide  and  oxygen  for  example,  and  deliver  automatically 
with  mechanical  precision  any  measured  percentage  of 
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gases  by  volume  to  which  the  meter  may  be  set.  By  the 
addition  of  a  second  trq)-valve,  complicating  necessarily 
the  arrangement  of  piping,  a  third  gas  such  as  carbon- 
dioxide  may  be  mixed  m  exact  percentage  with  two  other 
gases.  To  these  may  be  added  automatically  exact 
amounts  of  ether.  Thus,  the  meter  may  be  set  to,  and  will 
deliver  automatically,  a  mixture  by  volume  of,  say,  5  per  cent 
of  carbon-dioxide,  10  per  cent  oxygen,  and  85  per  cent 
nitrous-oxide;  and  to  this  gas  volume  add  if  desired,  12 
per  cent,  of  ether  by  weight  to  88  per  cent  of  gas. 

The  working  of  this  trip- valve  is  as  follows:  Two  in- 
flow ports  (38,  39,  Fig.  3)  are  connected,  one  to  nitrous- 
oxide  or  other  gas  under  even  pressure,  the  second  to  anoth- 
er gas,  oxygen  for  example.  An  outflow  port  (43,  Fig.  4) 
from  the  valve  is  connected  by  rubber  tubing  to  the  meter 
inflow  (i,  Fig.  i). 

If  the  inflow  port  (39,  Fig.  4),  which  is  normally  open, 
is  connected  with  nitrous-oxide  then  the  meter  begins  to 
run  on  that  gas.  At  a  certain  stage  of  the  revolution  of  the 
meter  a  revolving  surface  or  cam  (19,  Fig.  2)  hits  the  valve 
spring  (40,  Fig.  2)  and  chaiiges  the  motive  gas  flowing  into 
the  meter  from  nitrous-oxide  to  oxygen.  The  meter  then 
runs  on  oxygen  until  the  raised  surface  has  passed  when  the 
valve  snaps  back  to  nitrous-oxide  again.  This  cam  is  a 
wedge  section  of  a  cylinder  against  which  the  valve  may 
be  shifted  so  that  the  period  of  engagement  may  be  from 
7*  12',  up  to  90**  of  the  meter's  cyde.  The  output  of  the 
meter  can  thus  be  adjusted  according  to  a  scale  on  the  cam 
from  2  per  cent  up  to  25  per  cent  of  ox3rgen  in  nitrous-oxide, 
and  remains  constantly  at  that  volumetric  percentage  to 
which  the  valve  is  set.  The  valve  is  shifted  by  means  of 
a  set  screw  and  a  micrometer  adjustment  on  its  carriage. 
The  gases  need  be  suppli^  imder  fairly  constant  pressure, 
such  as  is  obtained  in  the  operating  room  supply  of  modem- 
ly  equipped  hospitals.  Under  20  mm.  of  gas  pressure  the 
output  of  the  meter  is  12  litres  per  minute,  sufficient  for 
non-rebreathing  ^as-oxygen  anesthesia.  For  anaesthesia 
by  intratracheal  insufflation  the  pressure  of  the  supply  is 
raised  to  40  millimeters,  which  will  deliver  the  necessary 
18  to  24  litres  per  minute  to  the  patient  through  the 
mechanical  resistance  of  valves,  meter  and  tubing. 

Motive  power.  The  most  satisfactory  source  of  air 
supply,  and  that  which  should  form  the  equipment  of  a 
modem  hospital,  is  compre^ed  air  from  a  central  plant, 
under  about  one  pound  pressure,  properly  washed  and 
controlled.^  Air  supplied  to  the  meter  may  be  compressed 
by  common  foot-beUows  with  slight  exertion,  but  with 
some  annoyance.  A  more  convenient  apparatus  for  routine 
is  a  common  small  rotary  electric  air  compressor,  such  as 
many  manufacturers  supply. 

Nitrous-oxide  and  oxygen  must  be  similiarly  supplied 
for  mixture  and  administration.  Used  for  rebreathmg  a 
pressure  of  15  millimeters  suffices,  but  for  intratracheal 
and  pharyngeal  delivery  without  rebreathing  the  pressure 
must  be  adjustable  up  to  one  pound.  For  those  hospitals 
not  equipped  to  manufacture  these  gases,  a  permanent 

1  Described  in  the  InternatioDal  HcMpital  Reoofd,  November,  xgxa. 
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installation  of  a  reducing  plant  such  as  is  installed  at  the 
Roosevelt  Hospital  for  utilization  of  the  large  high  pressure 
cylinders  of  commercei  piping  nitrous-oxide  and  oxygen 
to  the  ampitheatre,  will  prove  very  satisfactory.  Small 
portable  apparatus  costs  as  much,  is  more  wasteful  in 
leakage,  less  eflfective  in  reduction,  is  more  encumbering 
to  the  operating  room,  and  utilizes  gas  more  expensively 
compressed  in  small  cylinders  than  does  a  permanently 
installed  capacious  reduction  plant. 

4.     USE  OF  THE  INSTRUMENT 

Details  of  etherization  with  the  atuBsthetometer, 
For  ether  vapor  in  air  delivered  by  face  mask 
methods,  the  volimie  is  such  as  to  supply  the  de- 
livery bag  with  ample  fresh  vapor.  This  averages 
in  the  adult,  without  rebreathing,  about  8  litres  a 
minute.  Beginning  at  10  per  cent,  the  strength 
of  the  ether  vapor  in  the  air  delivered  is  increased 
gradually  in  the  first  two  minutes  to  26  per  cent. 
By  this  time  the  patient  is  unconscious  and  in  the 
stage  of  excitement.  The  percentages  are  now 
rapidly  carried  to  about  38  per  cent  in  the  aver- 
age case.  By  this  dosage,  as  by  the  traditional 
methods  of  etherization,  the  depth  of  anaesthesia 
is  such  as  to  permit  within  6  or  8  minutes  the 
undertaking  of  an  operation,  although  full  surgical 
anaesthesia  is  not  established  until  about  the 
tenth  minute.  As  soon  as  relaxation  begins  the 
percentage  of  ether  is  lowered,  reaching  26  per 
cent  the  tenth  minute  and  21  per  cent  in  another 
few  minutes.  The  percentage  is  now  gradually 
decreased  until  by  the  end  of  30  or  40  minutes  the 
15  per  cent  line  is  reached.  At  this  percentage 
full  surgical  anaesthesia  is  maintained  for  hours. 
Lower  percentages  result  in  light  anaesthesia  and 
in  the  gradual  recovery  of  sensibility.  All  types 
of  man  run  about  the  same  curve  in  degree,  vary- 
ing only  in  the  time  and  difficulty  to  arrive  at  a 
state  of  complete  anaesthetic  saturation;  i.  e.,  an 
anaesthetic  tension  point  of  all  tissues  of  the  body 
equivalent  to  15  per  cent  of  ether  by  weight  at 
sea  level  in  the  alveolar  air,  or  a  tension  of  48 
millimeters  of  mercury  pressure.  This  saturation 
requires  about  five  minutes  in  the  least  resistant 
babe  up  to  40  minutes  in  the  most  resistant  robust 
alcoholic. 

Delivery  by  insufflation  is  far  more  convenient 
and  effective  than  by  face  mask.  For  ether 
vapor  delivery  by  insufflation  the  following 
tedmique  has  been  evolved  from  about  400 
cases  of  intratracheal  and  500  cases  of  intra- 
pharyngeal  insufflation  through  the  past  two 
years  on  the  service  of  Dr.  Charles  H.  Peck 
and  Dr.  Charles  N.  Dowd,  at  the  Roosevelt 
Hospital. 

For  each  method  of  delivery  full  preliminary 
anaesthesia  is  induced  by  usual  face  mask  methods. 
When  the  patient  becomes  relaxed  and  the  pha- 


r3mgeal  reflex  is  abolished,  the  delivery  tube  is 
introduced. 

For  intratracheal  delivery  by  the  Mdtzer 
method,  the  patient  is  intubated  after  the  tech- 
nique of  Elsberg,  and  is  placed  on  a  delivery  of 
21  per  cent  ether  vapor  in  18  litres  of  air  per 
minute.^  In  from  three  to  five  minutes,  when 
the  patient  is  completely  relaxed  and  has  ceased 
exaggerated  and  stertorous  respiratory  efforts 
and  is  sleeping  quietly,  the  percentage  of  ether  is 
lowered  to  19  per  cent,  in  about  twenty  minutes 
more  to  17  per  cent,  through  the  second  half-hour 
to  15  or  14  per  cent,  and  through  the  second  hour 
to  12  or  10  per  cent  of  ether  in  18  litres  of  air  per 
minute. 

Alcoholics,  muscular  fat  people,  athletic  boys 
from  14  to  26,  and  girls  from  16  to  26,  must 
occasionally  be  placed  on  24  per  cent  ether  for  a 
few  minutes  and  maintained  on  21  per  cent  for 
15  to  20  minutes  to  be  held  relaxed. 

Operations  involving  pulling  on  the  mesentry 
and  bib'ary  passages,  within  the  first  45  minutes 
of  anaesthesia,  require  21  per  cent  ether  vapor  for 
a  few  minutes  prior  to  and  during  such  manipula- 
tion as  may  be  attended  by  shock.  This  ensures 
control  of  respiration,  quiet  anaesthesia,  and  the 
blocking  of  shock  and  muscular  rigidity. 

These  percentages  and  volumes  carry  the  aver- 
age case  automatically,  under  light,  even,  abso- 
lutely safe  narcosis.  The  volume  may  be  lessened 
for  small  individuals  or  during  stages  of  light 
respiratory  movement  and  the  percentage  lowered 
two  or  three  per  cent  for  unusually  frail  or  sus- 
ceptible individuals,  and  for  mere  plastic  opera- 
tions involving  no  nervous  shock  and  where  com- 
plete relaxation  is  unnecessary. 

While  intratracheal  delivery  of  the  anaesthetic 
by  the  Meltzer  method  is  ideal  in  so  far  as  control 
of  anaesthesia  and  aeration  goes,  and  is  almost  the 
mandatory  method  for  intrathoracic  surgery, 
yet  the  exbting  inconveniences  and  delay  of 
intubating  the  trachea  will  bar  it  for  the  present 
from  general  adoption  as  a  routine  method.  On 
the  other  hand,  pharyngeal  delivery  of  the  anaes- 
thetic, as  described  by  the  writer,  has  no  such 
obstacle  and  being  very  efficient  will  undoubtedly 
become  the  method  of  choice  as  a  routine,  when 
the  length  of  operation  warrants  the  establish- 
ment of  a  scientifically  maintained  ether  balance, 

^  The  routine  volume  is  i8  litres  as  measured  by  the  meter.  Tfab  is 
not  the  true  bulk  delivered,  for  when  ether  b  added  at  the  vapociacr. 
the  bulk  is  increased  and  aniin  increased  when  the  gas  volume  is  released 
from  compression  at  the  ddlveiy  orifice  and  becomes  further  expanded 
1^  the  absorption  of  body  heat.  The  resultant  volume  from  at  per  eeat 
of  ether  by  weight  vaporized  in  x8  litres  of  air  as  usually  delivered,  ije., 
pressure  700  mm.humid  at  22*  C,  is  XQ.85  litres,  the  density  of  ether  vapor 
being  2.586.  The  ultimate  volume  ddivered  into  the  patient,  when 
deoompneased  to  760  mm.  and  heated  from  as*  C.  to  bodbr  heat  (disro- 
garding  the  addition  of  water  vapor),  is  91.7  Utzes  per  minute. 
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as  for  example  in  operations  upward  of  ten  min- 
utes in  duration.  The  following  method,  elabo- 
rated at  the  Roosevelt  Hospital,  from  the  insu£3a- 
tion  method  of  Jimker  and  others,  has  most  of 
the  advantages  of  intratracheal  delivery  in  quiet, 
efficient,  automatic  anaesthesia,  ahd  eliminates 
the  inconvenience  and  possible  dangers  of  intubat- 
ing. 

Pharyngeal  reflex  being  first  absolutely  abol- 
ished by  preliminary  nitrous-oxide  ether  anaes- 
thesia, tubes  are  inserted  through  the  nose,  and 
the  lower  phar3aix  is  kept  flooded  with  such  a 
quantity  of  dilute  ether  vapor  as  to  provide 
entirely  the  tidal  air  inspired. 

The  delivery  is  accomplished  by  two  No.  18  F 
rubber  catheters  with  double  eyelet  passed  one 
through  each  nostril  to  a  point  behind  the 
epiglottis.  In  case  of  nasal  obstruction  they  are 
both  passed  through  an  unobstructed  nostril  or 
through  the  mouth.  The  tubes  are  attached  to 
a  curved  metal  Y,  the  writer's  nasal  tube  (Fig.  5), 
which  fits  the  nose  and  forehead. 

The  average  initial  delivery,  instituted  only 
after  the  patient  has  relaxed,  is  21  per  cent  ether 
vapor  in  18  litres  of  air,  making  in  total  a  volume 
of  about  20  litres.  More  often  than  with  intra- 
tracheal insufflation  this  percentage  must  be 
raised  to  24  per  cent,  and  for  upper  abdominal 
surgery  in  alcoholic  subjects,  even  up  to  26  per 
cent,  since  these  cases  as  a  rule  breathe  poorly 
and  inspire  only  small  volumes  until  they  become 
fully  relaxed.  Usually  within  five  minutes  the 
percentage  may  be  lowered  to  19  per  cent,  and 
then  to  17  per  cent,  and  finally,  through  the 
second  half  hour,  to  16  or  14  per  cent,  and  to  12 
or  10  per  cent  through  the  second  hour. 

As  a  guide  to  shifting  the  percentage,  the  reac- 
tion of  the  patient  to  manipulation  at  the  operat- 
ing field  is  the  best  physiological  index.  The 
ordinary  signs  of  pupil,  conjimctival  reflex,  et  cet- 
era, are  not  disregarded.  The  patient  is  carried 
so  evenly  and  lightly  that  a  sudden  increase  of 
ether  percentage  should  result  in  hesitancy  of 
respiration  or  cough.  Percentages  below  14  are 
not  useful  through  the  first  hour,  except  for 
extremely  light  anaesthesia,  or  in  imusually 
susceptible  individuals.  The  physiological  effect 
of  percentages  above  21  per  cent  must  be  watched. 
Between  these  two  lies  a  safe,  it  may  even  be 
stated  non-lethal,  fool-proof  zone. 

A  preliminary  report  of  pharyngeal  insufflation 
as  practiced  by  the  writer  with  a  less  accurate 
instrument  has  been  published. 

Since  the  preparation  of  that  report  six  months 
ago  the  present  meter  has  been  employed. 
'Dirough  the  more  accurate  records  made  possible 


by  this  instrument  it  has  become  evident  that 
the  dose  delivered  should  in  the  average  be  as 
liberal  in  quantity  and  percentage  as  is  set  forth 
in  this  paper  to  yield  in  the  hands  of  the  average 
novice  anaesthetist  a  uniformly  satisfactory  re- 
sult. 

The  quantity  of  ether  consumed  in  a  given  time 
varies  greatly  with  the  method  of  delivery  em- 
ployed. It  must  be  emphasized  in  this  connection 
that  the  gross  weight  of  ether  consiuned  is  not 
equivalent  to  or  even  an  approximate  index  of  the 
true  dosage,  i.e.,  the  average  percentum  of  ether 
which  is  bdng  maintained  in  the  upper  respira- 
tory tract.'  It  is  obvious  that  by  employing  dosed 
methods  and  constant  rebreathing,  the  actual 
intratracheal  content  of  anaesthetic  may  be  high 
and  the  patient  deeply  narcotized  wiUi  a  very 
small  consmnption  of  liquid  ether.  On  the  other 
hand  the  ether  content  of  the  respired  air  bulk 
may  be  very  low  and  as  a  result  the  patient  in- 
sufficiently anaesthetized  with  an  enormous  con- 
siunption  of  liquid  ether  because  the  vapor  is 
too  greatly  diluted  with  air.  For  example,  by 
careful  administration  and  excessive  rebreathing 
the  amount  of  ether  consiuned  in  the  first  hoiu: 
after  the  production  of  complete  surgical  relaxa- 
tion may  be  kept  below  60  grams,  accomplishing 
a  degree  of  anaesthesia  that  cannot  be  maintained 
by  ten  times  that  amount  of  ether  vaporized  into 
air  insufflated  at  an  excessive  rate,  say  at  the  rate 
of  fifty  litres  a  minute.  No  doubt  proper  middle 
ground  exists. 

It  is  the  opinion  of  the  writer  that  for  ether 
anaesthesia  a  wholly  fresh  supply  of  air  should  be 
made  available  for  each  inspiration.  By  face 
mask  a  whoUy  fresh  delivery  is  not  feasible,  nor 
can  the  gas  volume  demanded  by  an  act  of  in- 
spiration be  so  completely  satisfied  by  delivering 
the  vapor  mixture  distal  to  the  upper  pharynx. 
By  closed  mask  without  rebreathing  the  average 
adult  under  full  surgical  anaesthesia  utilizes  from 
4  to  9  litres  a  minute,  depending  upon  four 
factors;  first,  the  usual  respiratory  capacity  of 
that  individual;  second,  the  degree  to  which  the 
respiratory  mechanism  reacts  to  the  stimulation 
of  ether  and  of  operative  manipulation;  third,  as 
regards  mobility  of  the  chest,  the  position  of  the 
patient,  whether  cramped  or  free;  and  fourth,  the 
completeness  with  which  the  anaesthetist  keeps 
the  paralyzed  and  obstructed  upper  respiratory 
tract  open. 

For  the  methods  of  delivery  which  the  writer 
prefers,  i.e.,  intratracheal  insufflation  for  special 
cases  and  intrapharyngeal  delivery  as  a  routine, 
the  proper  volume  of  insufflated  air  and  anaes- 
thetic vapor  is  two  and  one  half  to  three  times 
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the  tidal  volume  of  that  individual  at  any  given 
period.  As  a  basis  i8  litres  of  air  per  minute  may 
be  indicated  as  a  proper  amount.  To  this  ether 
is  added,  increasing  the  gas  bulk  slightly.  (See 
footnote,  page  250.) 

The  major  part  of  this  air  as  well  as  the  ether 
which  may  be  volatilized  therein  is  wasted  in  so 
far  as  any  physiological  effect  goes,  being  only  of 
mechanical  utility;  first,  in  increasing  the  force  of 
expiration  to  blow  mucous,  blood,  and  other 
foreign  material  from  the  upper  respiratory  tract; 
second,  in  providing  in  total  for  the  entire  in- 
spiratory volume,  without  the  undesirable  occur- 
rence of  extraneous  dilution. 

Using  18  litres  of  air  as  a  vehicle,  six  grams  of 
ether  per  minute  are  used  during  the  first  few 
minutes  of  surgical  relaxation;  later  in  the  first 
half-hour,  five  grams;  during  the  second  half 
hour,  a  little  less  than  four  grams;  and  during  the 
second  hour  somewhat  less  than  three  grams. 
This  amounts  in  the  average  case,  without  special 
endeavor  to  economize  ether,  160  grams  in  the 
first  half-hour,  115  grams  in  the  second  half -hour, 
96  grams  in  the  third  half-hour  and  60  grams  in 
the  fourth  half-hour  of  continuous  surgical  relaxa- 
tion. By  nicely  adjusting  the  volume  and  per- 
centage to  a  given  individual  and  to  the  steps  of 
an  operation,  these  gross  weights  of  required 
ether  can  usually  be  cut  by  one  third  and  occa- 
sionally by  one  half,  yet  not  with  uniform  success 
in  unskilled  hands.  Occasionally,  in  subjects 
resistant  to  ether  intoxication  of  the  types  previ- 
ously noted,  an  amount  as  high  as  320  grams  has 
been  required  in  the  first  hour  of  surgical  anaes- 
thesia by  intrapharyngeal  delivery,  and  by 
intratracheal  a  maximum  of  290  grams  has  been 
employed.  These  amounts  are  exclusive  of  that 
used  during  the  preliminary  stage. 

Ether  percentages  herein  given  are  relative  to 
air  at  sea  level.  At  higher  altitude,  while  unlikely 
that  more  ether  by  weight,  or  air  by  bulk,  will 
be  required,  yet  the  relative  percentage  of  ether 
would  be  much  increased.  (See  Appendix  A.) 
To  this  ascending  ratio  the  meter  almost  com- 
pletely adjusts  itself,  since  the  ratio  of  mixture  in 
the  vaporizer  is  by  weight  of  ether  into  bulk  of  air. 

5.       THE     USE     OF     THE     ANiESTHETOMETER     IN 
NITROUS-OXIDE-OXYGEN  ANiESTHESIA 

The  technical  delivery  to  the  patient  as  regards 
quantity,  percentage,  and  mode  of  delivery  of  this 
anaesthetic  agent  will  be  merely  touched  upon  in 
this  paper  and  taken  up  more  fully  subsequently. 

The  writer's  experience  in  this  form  of  anaes- 
thesia does  not  warrant  more  than  these  pro- 
visional statements. 


First,  control  over  the  volume  and  per  cent  of 
gases  delivered  and  the  intrapharyngeal  method 
of  delivery  promises  to  place  gas-oxygen  anaes- 
thesia on  the  scientific  and  automatic  basis  on 
which  automatic  insufflation  of  ether  vapor  now 
rests. 

Second,  preliminary  narcosis  by  alkaloidal 
intoxicants  may  be  dispensed  with  even  in  abdom- 
inal surgery,  if  one  is  prepared  to  supplement  the 
light  anaesthesia  of  nitrous-oxide  by  from  14  to 
26  per  cent  of  ether  vapor  intelligently  introduced 
for  a  few  minutes  prior  to  each  stage  of  the  opera- 
tion which  may  induce  shock,  such  as  incision 
through  the  skin,  the  peritoneiun,  the  periosteum, 
and  traction  on  viscera.  A  much  smaller  per- 
centage of  ether  vapor  by  continuous  delivery  will 
hold  the  average  intra-abdominal  operative  case 
relaxed,  as  well  as  anaesthetized. 

Third,  a  continuous  delivery  of  about  8  litres 
per  minute  of  mixed  gases  is  the  quantity  general- 
ly useful.  A  less  volume  loses  oxygen  so  rapidly 
and  unevenly  by  body  absorption  that  no  satis- 
factory automatic  dosage  can  be  attained,  and 
the  administration  becomes  entirely  symptomatic 
as  with  the  usual  crude  mixing  apparatus. 

Fourth,  the  mixed  gas  must  of  necessity  be 
delivered  by  closed  face  inhaler  until  anaesthesia 
is  well  established.  Thereafter  for  a  thoroughly 
controllable  automatic  delivery,  this  must  be 
made  into  the  pharynx  or  trachea. 

The  foUowing  intrapharyngeal  delivery  has 
proven  very  satisfactory.  As  soon  as  the  depth 
of  anaesthesia  by  face  inhaler  allows  a  shift  of 
delivery,  this  is  accomplished  deep  into  the 
pharynx  by  double  nasal  tube,  as  described  for 
ether  air  mixture.  Additionally,  however,  the 
nose  and  mouth  must  be  plugged.  The  nose  is 
plugged  by  slipping  over  each  fork  of  the  metal  Y 
a  small  section  of  thick  rubber  tubing  which  acts 
as  a  cork  to  each  nostril.  The  moudi  is  plugged 
by  the  writer's  rebreathing  tube.  This  is  a 
flattened  copper  tube  (Fig.  6),  curved  to  fit  the 
roof  of  the  mouth.  It  has  an  adjustable  rubber 
flange  which  fits  between  the  Ups  and  teeth, 
hermetically  sealing  the  mouth,  and  a  common 
rubber  gas  bag  attached  to  the  distal  end. 

A  delivery  of  8  litres  a  minute  is  instituted. 
The  bag  is  inflated  by  the  expired  gas  to  any 
desired  degree  of  positive  pressure,  the  excess 
being  allowed  vent  from  the  distal  end  by  stop 
cock.  Rebreathing  is  utilized  in  this  form  of 
anaesthesia  and  not  in  ether  anaesthesia  because 
of  the  greater  cost  of  anaesthetic,  and  because  of 
the  stronger  theoretical  grounds  for  belief  in  the 
production  of  acapnoea  in  this  form  of  anaesthetic. 
The  anaesthetic  thus  administered  costs,  for  com- 
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merdal  gas,  two  cents  per  minute.  Economy  to 
one  cent  can  be  made  by  decreasing  the  total 
quantity  by  half  and  by  considerably  increasing 
the  percentage  of  oxygen. 

The  same  remarkable  picture  can  here  be  safely 
duplicated  which  in  intrapharyngeal  insufflation 
of  large  volume  of  mechanically  delivered  air- 
ether  vapor  startles  the  uninitiated  observer,  i.e., 
a  patient  sleeping,  automatically  anaesthetized 
with  no  anaesthetist  in  proximity  to  the  patient. 

For  delivery  without  rebreathing,  12  litres  a 
minute  must  be  supplied  for  face  mask;  and  for 
intratracheal  and  intrapharyngeal  insufflation,  18 
to  24  litres  per  minute. 

As  a  routine,  the  initial  bag  of  gas  for  the  face 
mask  is  filled  with  pure  nitrous-oxide,  then  con- 
nected with  the  meter  on  a  5  per  cent  oxygen 
delivery  in  a  total  bulk  of  8  litres  per  minute. 
Gradually  the  oxygen  per  cent  is  increased  to 
12  per  cent,  or  even  higher  if  the  quantity  de- 
livered be  small  and  the  gas  be  rebreathed 
much. 

A  rapid  change  of  per  cent  by  the  anaesthe- 
tometer  cannot  be  made,  since  the  residual  voliune 
of  the  meter  wherein  the  gases  are  mixed  is  about 
15  litres.  So  that  a  direct  supply  tube  of  oxygen 
must  be  available  when  needed  for  emergency 
use  and  for  the  recovery  stage.  In  practice,  the 
supply  tube  to  the  meter  is  tapped  as  needed. 
However,  the  necessity  of  any  except  gradual 
changes  in  oxygen  per  cent  is  almost  eliminated 
by  the  reliable  constant  flow  of  known  per  cent 
and  volume,  provided  the  operator  keeps  the 
respiratory  tract  open,  or  delivers  the  anaesthetic 
into  the  pharynx. 

Given  a  reliable  supply  of  gases  under  sufficient 
working  pressure,  by  the  use  of  this  instrument 
the  following  factors  in  the  successful  administra- 
tion of  this  anaesthetic  are  put  under  the  absolute 
control  of  the  operation:  first,  continual  knowl- 
edge and  control  of  the  quantity  and  pressure  of 
mixed  gases  being  delivered;  second,  automatic 
mixing  to  the  absolute  percentage  desired  of 
each  gas  by  volume;  third,  registration  of  the  total 
volume  of  gases  used;  fourth,  automatic  addition 
of  the  percentage  of  ether  desired. 

6.      THERAPEUTIC    USES    OTHER    THAN    FOR     THE 
MAINTENANCE  OP  ANAESTHESIA 

Aside  from  use  in  anaesthesia  the  anaesthe- 
tometer  is  valuable  to  measure  the  air  used  for 
artificial  respiration  by  intratracheal  insufflation. 
Also  to  enrich  the  measured  air  volume  with  a 
known  percentage  of  pure  oxygen. 

For  artificial  respiration  in  carbon-monoxide, 
morphine  or  other  asphyzial  poisoning  and  in 


failure  of  respiration,  about  18  litres  of  air  per 
minute  intratracheally  insufflated  is  a  clinically 
sufficient  quantity.  If  respiratory  movement  is 
entirely  suspended,  the  nose  and  mouth  are  blocked 
about  four  times  a  minute  for  a  few  seconds  at 
a  time  to  expand  the  chest  and  more  completely 
aerate  the  lungs,  or  else  the  delivery  pressure  is 
increased  and  the  flow  interrupted  four  to  eight 
times  a  minute  for  a  few  seconds,  which  still 
keeps  the  quantitative  delivery  at  a  total  of  18 
litres. 

The  meter  may  also  prove  useful  to  measure 
the  total  carbon-dioxide  administered  for  condi- 
tions of  shock  or  to  mix  this  gas  in  proper  propor- 
tion with  air  or  oxygen. 

7.      SUMMARY 

The  anaesthetometer  is  an  apparatus  for  the 
automatic  measuring  and  mixing  of  vapors  and 
gases  used  to  maintain  anaesthesia  and  for  other 
purposes. 

The  apparatus  consists,  first,  of  a  gas  meter  as 
the  measuring  and  motive  mechanism;  combined 
with,  second,  an  ether  reservoir  from  which 
volatile  liquid  is  fed  in  accurately  adjustable 
amounts;  into,  third,  a  vaporizing  chamber; 
which  is  combined,  fourth,  with  a  trip-valve  by 
which  gases  in  any  quantity  may  be  mixed  in 
accurate  percentage. 

By  the  use  of  this  apparatus,  that  accuracy  of 
dosage  in  the  administration  of  gaseous  drugs  so 
long  deemed  necessary  for  liquids  and  solids  is 
secured. 

By  the  use  of  the  anaesthetometer,  particularly 
in  the  intratracheal  and  intrapharyngeal  delivery, 
the  dosage  of  gaseous  anaesthetics  becomes  auto- 
matic, yet  under  the  continuous  observation  and 
control  of  the  operator.  Thus  efficiency  and 
safety  in  prolonged  anaesthesia  are  secured,  and 
the  shock  and  sequellae  of  ether  anaesthesia  are 
largely  eliminated. 

Finally,  it  may  be  confidently  expected  that 
by  the  accumulation  of  accurate  data  such  as  this 
instrument  makes  possible,  anaesthesia  by  pul- 
monary absorption  will  be  placed  on  such  a 
scientific  basis  as  accurate  determination  of 
dosage  alone  can  secure. 

The  writer  desires  to  express  his  obligation  to  Dr. 
Horatio  B.  Williams  of  the  Department  of  Physiology, 
College  of  Physicians  and  Surgeons,  Colimibia  University, 
New  York,  for  much  of  the  data  for  the  solution  of  the 
problems  in  physics  herein  involved;  also  to  Dr.  Walter 
Boothby,  who  has  confirmed,  in  the  Laboratory  of  Surgical 
Researdi  at  the  Harvard  Medical  School,  the  accuracy  of 
the  vapor  percentage  delivered;  and  to  Dr.  Charles  H. 
Peck  and  Dr.  Charles  N.  Dowd,  on  whose  services  at  the 
Roosevelt  Hospital,  New  York,  the  instrument  and 
technique  have  been  developed. 
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APPENDIX  A. 

Technical  calculations.  The  percentage  is  calculated  for 
this  instnixnent  for  average  conditions,  remaining  in  the 
avera^  correct  to  within  one-fifth  of  one  per  cent,  except 
for  violent  fluctations  from  the  average  of  barometric 
pressure  or  of  temperature. 

The  standard  instrument  is  calculated  for  sea  level.  A 
table  of  corrections  is  furnished  for  each  i,ooo  feet  of  eleva- 
tion. The  calculation  is  based  on  the  following  physical 
data,  which  is  ^ven  to  show  the  physical  basis  on  which 
the  instrument  is  constructed,  and  to  render  accessible  the 
data  for  minute  corrections,  which,  while  negligible  from  a 
practical  standpoint,  must  be  stated  for  scientific  accuracy. 
The  standard  [mysical  formulae  by  which  these  calculations 
are  made  are  necessarilv  omitted  from  this  paper  because  of 
their  length  and  complexity. 

The  meter  passes  four  litres  of  air  per  revolution. 

Dry  air  at  o.  C.  pressure  760  mm.  Hg.  weighs  1.393187 
grams  per  litre. 

However,  the  conditions  imder  which  the  air  is  usually 
passed  by  the  meter  are  these:  temperature  of  the  air  23^  C. 
under  30  mm.  of  working  pressure,  saturated  with  water 
vapor  at  22*  C.  The  altmd  weight  per  litre  of  air  passed 
under  these  conditions  is  as  follows: 

A  litre  of  dry  air  under  760  mm.  pressure  at  22^C. 
weighs  1. 196  grams;  under  pressure  of  790  mm.,  weighs 
1.243  grams;  at  saturated  22  C.  under  790  mm.,  the  vapor 
tension  of  water  being  19.659  mm.  and  the  density  of 
water  vapor  as  compared  to  air  .6225,  the  weight  of  a  litre 
of  air  is  1.23x4  grams.  Therefore  the  four  litres  of  air 
passed  under  average  conditions  at  each  revolution  of  the 
meter  weighs  4.9256  grams. 

Into  this  air  stream  the  meter  can  feed  automatically 
into  each  four  litres  or  4.9256  gms.  of  air,  from  a  minimum 
of  .1104  gms.  of  eUier  up  to  a  maximum  of  x.964  gms.  of 
ether. 

The  amount  of  ether  fed  is  calculated  as  follows: 

The  displacement  piston  (23)  has  an  area  of  f  8.3  square 
cm.  The  pitch  of  the  thread  on  spindle  (24)  is  .254  cm. 
per  revolution.  Therefore  at  each  revolution  of  the  ratdiet 
wheel  the  piston  descends  14.8  cubic  cm.,  displacing  10.6 
gms.  of  liquid  ether  at  22^  C.  There  are  96  teeth  on  the 
ratchet.  The  movement  of  one  tooth  on  the  ratchet  wheel 
bv  one  complete  revolution  of  the  air  meter  therefore  dis- 
places on  the  average  .1104  gms.  of  ether  into  4.9256  gms. 
of  air,  yielding  a  2.19  per  cent  ether  vapor  in  air.  The 
maximum  movement  of  sixteen  teeth  yields  26.2  per  cent 
ether  vapor.  Thus  all  the  range  of  percentage  clinically 
needed  for  the  maintenance  of  anaesthesia  is  available  in 
steps  of  about  2  per  cent. 

Finer  gradations  could  be  made  by  use  of  finer  teeth, 
but  2  per  cent  is  the  smallest  gradation  that  manifests  any 
evident  clinical  effect  on  man  as  the  subject  of  ether  anaes- 
thesia, according  to  observation  by  the  writer. 

Errors  of  one  tenth  to  one  fifth  of  a  per  cent  are  entaOed 
by  atmospheric  changes  of  barometric  pressure,  tempera- 
ture and  humidity,  and  by  the  latitude  of  error  in  the  instru- 
ment itself,  but  these  are  absolutely  negligible  from  the 
practical  standpoint.  Only  by  the  use  of  a  wet  noieter  and 
with  great  training  in  observation  and  by  calculating  every 
factor  of  error  could  percentage  correct  to  a  more  minute 
fraction  be  attained. 

The  meter  automatically  adjusts  itself  to  higher  relative 
percentage  of  ether,  probably  required  at  high  altitudes 
by  feeding  the  same  amount  of  liquid  ether  into  the  same 
bulk  of  air  as  at  lower  altitude.  The  resultant  vapor 
mixture  has  only  a  slightly  decreased  actual  weight  of  etner 
per  litre,  although  the  rdative  percentum  of  ether  to  air 
oy  weight  is  considerably  higher  than  at  sea  level. 


The  pmentage  curve  in  surgical  anaesthesia  for  various 
types  of  individuab  and  operative  procedures,  plotted  for 
ether  anaesthesia  at  sea  level,  will  be  treated  in  later  com- 
munication, together  with  the  theoretical  curve  for  higher 
altitudes. 

APPENDIX  B. 

UiUUy  of  heal.  In  the  vaporization  of  ether,  heat  is 
supplied,  not  to  superheat  the  resultant  vapor,  but  moely 
to  vi^)orize  the  etner  completely,  without  depression  of 
temperature,  and  without  precipitation  of  moisture.  The 
heat  necessary  for  vaporization  of  21  per  cent  of  ether  in 
18  litres  per  minute  of  air  under  average  conditions  of 
delivery  at  sea  level  is  about  570  gram  calories  per  minute; 
for  14  per  cent  ether  vapor,  about  350  gram  calories  per 
minute.  The  outside  air  in  contact  with  the  vaporizer 
will  not  supply  this  heat.  Only  from  an  adequate  source 
of  external  heat,  such  as  an  electric  stove  or  warm  water 
bath,  can  this  heat  be  supplied  without  great  depression  of 
temperature,  uneven  vaporization  of  ether,  and  almost  com- 
plete dehydration  of  the  air  used.  The  theoretical  de- 
pression of  temperature  caused  by  vaporizing  ether  into 
air  at  room  temperature,  i.e.,  22^  C.  in  the  absence  of  ex- 
ternal heat,  would  carry  a  resultant  21  per  cent  ether 
mixture  from  plus  22*  C.  down  to  45.7^  below  zero.  Tlie 
practical  sigmficance  of  this  is  that  the  ether  ceases  to 
vaporize  evenly  and  the  air  loses  ninety  per  cent  of  the 
moisture  contained. 

The  addition  of  heat  to  a  gas  mixture  for  therapeutic 
purpose  is  futile,  for,  as  has  beoi  repeatedlv  demonstrated, 
the  specific  heat  of  air  is  so  low  (i.e.,  .237)  and  also  of  14 
per  cent  ether  vapor  (i.e.,  .272)  or  even  21  per  cent  ether 
vapor  (i.e.,  .289)  that  the  superheated  gas  almost  immedi- 
ately becomes  room  temperature.  For  example,  in  passing 
23  grams  of  air  per  minute  (about  18  litres)  to  a  patient,  the 
gas  being  superheated  20^C.,  flowing  at  the  rate  of  18  feet 
a  second  through  heavy  insulating  rubber  tubing,  within 
one  quarter  of  one  second  the  gas  has  lost  practically  all  the 
superheat  and  has  assumed  room  temperature.  A  gas 
depressed  below  room  temperature  will  warm  with  equal 
rapidity. 

Hence  any  addition  of  heat  is  valuable  only  to  effect 
ether  vaporization  with  accuracy  and  without  dehydration 
of  the  mixture. 

In  regard  to  the  attempt  to  deliver  anaesthetic  mixtures 
above  room  or  body  temperature,  it  may  be  stated  that 
such  a  procedure  is  feasible  only  by  having  a  warming  coil 
at  the  patient's  face  and  is  of  little  practical  utility.  For  the 
heat  absorbed  from  the  body  to  bring  a  maximum  intra- 
tracheal delivery  of,  say  28  grams  (20.8  litres)  of  21  per 
cent  ether  vapor  mixture  from  a  room  temperature  of  22  C. 
to  about  body  temperature  at  36^  C.  is  so  slight  as  to  be 
negligible;  i.e.,  112  gram  calories  per  minute  of  heat  is 
abstracted.  Vastly  more  important  is  it  that  the  air  be 
humid,  at  room  temperature,  for  heat  absorbed  from  the 
patient  to  bring  21  litres  of  dry  ether  vapor  mixture  to 
within  80  per  cent  of  water  saturation  at  body  temperature, 
is  about  440  gram  calories  per  minute,  or  four  times  as 
great  as  that  absorbed  in  warming  the  anaesthetic  mixture. 

However,  attempts  to  deliver  air  or  ether  vapor,  saturat- 
ed with  water  at  temperature  above  the  room,  is  a  proce- 
dure fraught  with  danger,  in  that  on  the  slighest  reduction  of 
temperature,  precipitation  occurs  in  the  delivery  tubing, 
and  liquid  water  is  insufflated  into  the  patient. 

A  calculation  of  the  maximum  heat  loss  by  the  body 
under  conditions  of  maximum  delivery  b  as  follows: 
Granted  that  28  grams  of  21  per  cent  ether-air  mixture 
saturated  at  22^  C.  under  790  millimeters  of  pressure  is 
delivered  and  heated  in  the  body  on  the  average  to  36*  C. 
and  moistened  in  the  average  to  80  per  cent  of  saturation 
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at  36*  C.  under  760  milliinetera  of  pressure  and  expanded 
isothcnnally  at  that  pressure,  then  the  total  heat  absorbed 
by  the  gas  in  the  maTimum  delivery  is  432  calories  per 
minute  (about  one  tenth  of  the  total  heat  loss  of  the  body). 
The  major  part  of  this,  i.e.»  264  calories,  is  in  water  vaporiza- 
tion. 

The  normal  loss  by  the  lung  being  155  calories  per  minute 
in  evaporation  and  30  calories  in  heating  inspired  air,  it  will 
be  seen  that  the  heat  lost  by  copious  msufflation  is  about 
double  that  of  normal.  In  theory  thb  may  sound  large. 
jret  when  analysed  both  in  theory  and  from  a  practical 
standpoint,  it  amounts  to  about  as  much  as  leaving  the 
patient's  face  eroosed. 

In  view  of  the  cumbersome  apparatus  that  must  be 
assembled  to  deliver  a  vapor  saturated  with  water  at  36^  C. 


and  of  the  danger  of  insufflating  liquid  water,  the  results 
justified  only  the  saturation  of  air  at  room  temperature. 
The  conservation  in  superheating  the  gas  itself  is  so  small 
as  to  be  ridiculous. 

Conclusions.  Important  as  superheat  and  moisture  may 
be  shown  for  small  hairy  animals,  wherein  the  important 
source  of  heat  loss  is  by  pulmonary  refrigeration,  jret  for 
man  the  practical  results  warrant  no  elaborate  efforts  to 
superheat,  and  to  saturate  with  moisture  at  superheat, 
ether-air  and  other  gas  mixtures.  Nor  can  the  observation 
of  alleged  clinical  advantage  in  delivering  superheated 
vapor  and  ^  mixtures  find  other  than  ridiculously  small 
foundation  m  units  of  physical  heat  loss. 

Heat  is  valuable,  only  to  effect  even  vaporization  of 
ether  and  water  under  conditions  of  room  temperature. 


A  MODIFICATION  OF  SKENE'S  RETENTION  CATHETER 

By  JOSEPH  RILUS  EASTMAN.  M.  D.,  Indianapous 

IN  the  accompanying  cut  is  shown  a  modifica- 
tion of  Skene's  well-known  catheter  for 
continuous  drainage  of  the  female  urinary 
bladder.  The  openings  in  the  perforated  olive- 
bulb  at  the  intravesioil  end  of  Skene's  catheter 
are  so  smaU  as  to  become  readily  plugged,  shut- 
ting ofiF  the  flow  of  urine  through  the  lumen  of 
the  instrument,  and  allowing  it  to  escape  through 
the  urethra  arotmd  the  catheter  tube.  The 
retention  catheter  shown  here  is  quite  like  the 
ordinary  Skene's  catheter  except  that  the 
perforated  olive-bulb  tip  is  displaced  by  foiu: 
ribs  which  bow  out  in  acorn  form.  These  ribs 
should  be  formed  by  splitting  the  end  of  the 
silver  canula,  thus  making  the  ribs  from  the  wall 
of  the  tube  itself.    If  the  ribs  are  of  wire  and 


soldered  or  brazed  on,  the  lumen  of  the  catheter 
is  likely  to  be  encroached  upon.  The  catheter 
thus  made  is  quite  easily  introduced  and  may  be 
withdrawn  with  gentle  traction.  Its  only  ad- 
vantage over  Skene's  original  instrmnent 
is  that  it  offers  greater  protection  against 
plugging.  It  should  be  constructed  of  silver. 
No  doubt  others  have  made  similar  modifica- 
tions of  Skene's  retention  catheter.  It  seems 
such  a  natural  step  to  do  so. 
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Regular  Meeting  held  February  7,  1913,  with  the  President, 

Dr.  Charles  Davison,  in  the  Chair 


Dr.  Kellogg  Speed  read  a  paper  entitled 
"Juxta-Epiphyseal  Sprain  and  Sprain  Fracture 
of  the  Lower  End  of  the  Radius.*'  (See  page  241.) 

discussion 

Dr.  E.  Wyllys  Andrews  was  asked  to  open 
the  discussion.  He  said:  The  paper  has  interested 
me  because  I  have  had  the  opportunity  of  seeing 
most  or  all  these  cases  during  the  time  of  treat- 
ment. Dr.  Speed  has  been  kind  enough  in  his 
work  at  the  Mercy  Hospital  to  allow  us  to  utilize 
a  number  of  these  cases  in  our  clinic,  where  he  has 
patients  from  the  New  York  Central  Lines  in  our 
wards.  We  get  a  good  many  fractures  of  the 
wrist.  I  do  not  see  how  one  can  help  but  be  im- 
pressed with  this  paper  and  the  methods  described. 
An  hour  of  this  sort  with  the  actual  skia- 
grams from  actual  cases  is  worth  more  than  a 
whole  treatise,  such  as  one  of  those  formidable 
books  of  Hamilton's,  before  the  day  of  skiagrams. 
Now  we  get  pictures  of  the  actual  bones  and  can 
trace  the  line  of  fracture  in  any  given  case.  We 
do  not  have  to  generalize  and  theorize  about  the 
mechanics  of  the  causation,  nor  whether  the 
fracture  is  direct  or  indirect.  We  do  not  have  to 
theorize  about  the  mechanics  of  reduction  and 
retention,  nor  whether  the  fracture  is  epiphyseal 
or  not,  or  impacted  or  not.  If  we  work  at  it  very 
much  as  we  work  on  a  skeleton,  it  is  an  actual 
mechanical  proposition  with  the  means  of  control 
at  our  command.  We  all  realize  that  it  puts  the 
treatment  of  fractures  on  an  entirely  new  plane. 
This  report  is  a  series  of  some  value.  Dr.  Speed 
has  taken  the  trouble  to  give  us  this  graduated 
series  year  after  year  by  ages  showing  exactly 
when  the  line  of  ossification  is  completed.  It 
surprises  me  to  find  if  this  is  a  criterion,  that  such 
a  large  proportion  of  these  so-called  sprains  are 
actual  fractures.  We  have  known  of  cases  of 
fractures  of  the  shoulder  joint  associated  with 
rupture  of  the  small  fragments  of  the  rim  of  the 
joint,  and  in  the  hip  joint  we  find  them  in  dis- 
locations and  fractures  of  the  neck  and  acetabu- 


lum, tearing  and  stripping  oS  segments  of  the 
bone  by  the  ligaments.  It  is  notably  so  in  the 
wrist  joint,  and  it  is  absolutely  so  in  the  ankle 
joint.  There  we  seldom  get  such  a  thing  as  a 
dislocation  of  the  tibia  on  the  tarsus  without 
associated  bone  injury.  We  have  known  for  a 
good  while,  when  we  completed  our  examination 
by  having  to  operate,  the  so-called  sprains  and 
dislocations  are  often  associated  with  minute 
fractures.  We  did  not  know  as  well,  before  Dr. 
Speed  showed  this  series  of  skiagrams,  we  could 
locate  the  tear  of  the  bones.  In  the  wrist  cases 
it  is  difi&cult  absolutely  to  differentiate  between 
fracture  and  sprain  or  dislocation,  so  we  will  have 
to  adopt  a  dififerent  terminology  classification. 
We  may  use  the  term  here.  Dr.  Speed  has  em- 
ployed "sprain-fracture"  or  "fracture-sprain." 
He  has  shown  very  definitely  that  very  nearly 
every  sprain  will  show  a  little  bone  tearing. 

Dr.  D.  B.  Phemister:  The  lesion,  shown  in 
the  plate  of  the  15-year-old  girl,  in  which  there  is 
a  bulging  outward  of  the  radial  cortex  about  one 
inch  above  the  wrist  joint  on  the  ulnar  side,  is  not 
one  of  sprain-fracture  produced  by  a  pull  upon  the 
cortex  by  the  radio-carpal  ligaments,  as  they  are 
inserted  considerably  below  this  point.  This  is 
a  case  of  folding  fracture  or  Stauchungs  Bruch,  as 
the  Germans  call  it.  It  occurs  between  the  ages 
of  eight  and  seventeen  while  the  cortex  at  this 
level  is  still  flexible.  When  a  not  too  severe  force 
is  received  in  the  direction  of  the  long  axis  of  the 
radius,  the  cortex  bulges  outward  in  the  same 
way  as  that  of  an  iron  rod  where  a  portion  has 
been  heated.  Where  there  is  flexion  combined 
the  folding  will  be  more  marked  on  the  side  of  the 
flexion,  or  present  on  this  side  only,  as  in  Dr. 
Speed's  case. 

Dr.  Speed  (closing  the  discussion):  With 
reference  to  the  remarks  of  Dr.  Phemister,  who 
stated  that  the  pictures  seemed  to  show  periosteal 
callus  along  the  inner  margin  of  the  radius,  I  will 
say  that  I  have  not  found  it  in  fresh  cases,  but  it 
shows  in  the  old  cases  which  we  get  weeks  or 
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months  after  the  injury.  For  that  reason,  I  firm- 
ly believe  they  are  callus  and  not  impaction,  be- 
cause all  of  these  cases  I  have  carefully  measured 
and  none  has  ever  shown  any  shortening  by  the 
usual  method  of  measurement.  I  want  to  say  in 
connection  with  this  sort  of  injury  in  the  shoulder 
joint  that  it  is  rather  common  to  find  sprain 
fracture  in  the  tuberosity  of  the  humerus,  where 
we  get  partial  dislocations  of  the  humerus  from 
falls  or  injury  to  the  shoiilder  joint,  and  this  is 
explained  by  the  partial  separation  or  pulling  out 
of  the  tuberosity  of  the  humerus  by  the  infra- 
spinatus muscle.  This  leads  to  what  is  fre- 
quently diagnosed  as  a  subacromial  bursitis,  and 
most  of  the  cases  are  not  that  at  all.  They  are 
more  or  less  sprain  fractures,  with  the  pain  and 
tenderness  due  to  the  tearing  out  of  the  periosteal 
surface  by  the  infraspinatus  tendon.  I  have  been 
taking  pictures  of  all  sprained  shoulders  I  could 
find,  or  rather  dislocated  shoulders,  no  matter  at 
what  age,  and  frequently  find  a  faint  shadow  just 
above  and  to  the  outside  of  the  tuberosity  where 
the  injury  has  occurred,  and  the  surface  of  the 
bone  has  been  pulled  out  and  shows  a  shadow  at 
that  place  even  after  several  months  or  years. 

Dr.  Daniel  N.  Eisendrath  read  a  paper  en- 
titled "Diagnosis  and  Treatment  of  Bilateral 
Urinary  Calculi."  (See  page  218.) 

DISCUSSION 

Dr.  L.  L.  McArthur:  Dr.  Eisendrath  re- 
quested me  to  make  some  remarks  on  this  sub- 
ject, because  we  have  had  in  common  a  number  of 
cases  in  our  service  at  the  Michael  Reese  Hospital 
of  this  type,  and  one  in  particular,  the  picture  of 
which  he  has  presented. 

There  are  two  or  three  points  that  I  think  are 
well  worth  discussion.  The  opinion  of  the  vari- 
ous men  who  have  had  experience  in  this  line  of 
work,  I  should  like  very  much  to  hear.  One  is 
the  question  of  calculous  anuria;  the  other  the 
question  of  whether  reflex  anuria  may  occur.  I 
will  first  relate  an  experience  which  has  occurred 
during  the  past  month  that  leads  me  to  an  abso- 
lute conviction  that  a  reflex  anuria  may  occur. 

A  young  boy,  age  19,  with  multiple  foci  of  tuber- 
culosis along  the  genito-urinary  tract,  who  has 
been  under  my  care  and  that  of  Dr.  Favill  and  Dr. 
Gregory  for  five  years,  and  who,  after  having  two 
of  these  foci  that  were  suppurating  removed 
(these  being  in  the  epididymi  of  both  sides),  still 
had  a  tubercular  bladder,  tuberculosis  of  the 
prostate,  tuberculosis  of  the  subprostatic  glands, 
tuberculosis  of  the  vasa  deferentia,  and  tubercu- 
losis of  the  testicles.  The  suppurating  foci  hav- 
ing been  removed,  he  was  then  given  tuberculin, 


at  that  time  weighing  only  115  pounds.  In  the 
course  of  nine  or  ten  months,  after  cleaning  up 
the  suppurating  foci  and  giving  him  tuberculin, 
he  came  up  to  150  pounds.  During  the  past 
summer  he  was  apparently  in  perfect  health,  al- 
though still  showing  purulent  urine,  tubercle 
bacilli  in  the  urine,  but  enabled  to  play  36  holes 
at  golf,  to  eat  three  square  meals  a  day,  to  play 
tennis,  symptomatically  well.  Six  weeks  ago  he 
experienced  a  sudden  left  renal  colic,  intense  in 
character,  which  because  of  its  severity  and  the 
scantiness  of  the  urine  which  appeared,  sent  him  to 
the  hospital  for  X-ray  pictures  of  the  entire  urinary 
tracts  of  both  sides,  but  no  stones  were  shown. 
Stones  not  appearing,  he  was  treated  expectantly 
for  two  or  three  days.  He  then  had  relief  from 
his  pain.  But  his  elevation  of  temperature  con- 
tinued; a  left  tender  kidney  was  enlarged,  and  the 
urine  was  reduced  about  one  half  in  quantity  from 
what  it  had  been.  His  hectic  lasted  for  three 
weeks,  the  temperature  being  101°  in  the  morn- 
ing, and  i03>^  in  the  afternoon.  I  took  him 
back  to  the  hospital  for  the  purpose  of  removing 
a  tubercular  kidney  which  I  refused  to  remove 
five  years  before  because  of  so  many  tubercular 
foci.  The  left  kidney  was  removed,  and  its 
ureter  found  extremely  enlarged — sufficiently  to 
introduce  the  finger.  The  kidney  was  a  marked- 
ly distended  hydropyonephrosis  tuberculosa. 
I  therefore  felt  quite  sure  that  the  opposite  kid- 
ney could  do  the  work,  because  I  thought  the 
ureter,  after  all  the  handling  I  had  made,  was 
obliterated,  and  that  the  other  kidney  had  been 
doing  the  work  for  three  weeks.  After  the  re- 
moval of  the  kidney  the  patient  passed,  for  the 
first  24  hours,  once  12  ounces;  the  next  time  10 
ounces,  the  next  time  4  ounces  of  urine.  I  felt 
surely  safe.  After  that  he  passed  no  urine  for 
five  days  in  spite  of  all  efforts  to  make  him  do  so. 
He  then,  after  being  put  in  a  hot  Russian  bath 
apparatus,  passed  half  an  ounce.  Three  days 
later  he  passed  after  a  hot  bath  in  a  tub,  wound 
and  all  being  in  the  hot  water,  an  ounce  and  a 
half  of  urine.  He  then  passed  no  water  until  the 
1 2th  day,  when  he  passed  urine  and  blood,  half 
an  oimce  at  a  time  four  or  five  times  in  one  morn- 
ing. After  that  he  never  passed  urine,  and  on  the 
fourteenth  day  became  uremic  to  the  extent  that 
he  had  hiccough  and  he  was  somewhat  confused. 
He  never  became  cyanosed.  He  never  became 
febrile.  His  pulse  stood  between  80  and  90  and 
temperature  98.6°.  He  died  without  having  pain 
on  the  opposite  side,  after  having  passed  a  full 
quantity  of  urine  during  the  first  24  hours,  and 
without  colic  on  the  opposite  side;  so  that  I  felt 
justified  in  figuring  it  was  a  reflex  anuria,  and  not 
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a  calculous  anuria,  the  X-ray  picture  not  showing 
at  any  time  any  calculus  on  that  side,  although  it 
had  been  taken  a  number  of  times  in  five  years  by 
Dr.  Case.  Here,  I  believe,  is  an  instance  in 
which  we  have  an  absolute  reflex  anuria,  and  it 
may  occur  with  a  calculous  condition  on  one  side 
and  it  may  not  always  be  possible  to  determine 
it.  A  calculous  anuria  may  occur  also  without 
colic,  as  has  been  evidenced  by  the  case  I  once 
presented  before  the  Society  of  a  cystinuria,  and 
in  that  case  the  X-ray  picture  failed  to  show  a 
shadow,  and  will  always  fail  to  show  a  shadow, 
because  cystin  is  a  fatty  body  which  fails  to  cast 
a  shadow.  I  opened  through  the  pelvis  of  that 
kidney  because  the  calculus  I  had  removed  from 
the  opposite  kidney  had  shown  it  was  cystin,  and 
believing  that  a  ^ower  of  cystin  crystals  had 
come  down  in  the  other  kidney,  I  opened  the  other 
pelvis  and  saved  that  patient,  the  ureter  later  be- 
ing washed  out  and  crystals  of  cystin  having 
plugged  the  ureter.  We  cannot,  then,  always 
depend  upon  our  X-ray  to  help  us  out  on  the 
anuria  which  may  occur. 

A  second  point  worthy  of  comment  and  caution 
is  the  question  of  prediction  of  a  recurrence.  The 
prediction  of  recurrence  can  be  made  in  those  cases 
of  calculus  removed  from  the  kidney  that  are  of 
an  extremely  soft  phosphatlc  type,  and  even  with 
the  most  delicate  handling  have  fragments  break 
off  from  them. 

There  succmnbed  to  my  surgical  intervention 
at  Michael  Reese  Hospital  two  months  ago  a  man 
from  whom  I  removed  a  calculus  a  year  before 
of  such  a  type.  It  was  so  soft  and  friable  that 
I  was  sure  I  had  not  gotten  all  of  it.  It  crumbled 
in  such  fine  crumbles  that  I  put  a  large  tube  in 
the  kidney  to  keep  it  open  for  a  long  time.  I  had 
put  on  the  record  the  probability  of  this  man's 
having  a  recurrence  of  that  stone  because  of  these 
fine  fragments  which  might  remain  in  some  one 
of  the  calices  of  the  kidney  and  cause  a  recurrence. 
True  enough,  in  a  year  he  came  back  with  the 
recommendation  that  that  kidney  should  be  re- 
moved if  recurrence  took  place.  I  removed  the 
kidney,  but  he  being  septic  at  the  time  of  its  re- 
moval failed  to  improve,  and  finally  died  with 
a  chronic  sepsis  a  month  and  a  half  after  the  opera- 
tion. 

I  believe,  too,  that  the  contour  of  the  calices  of 
the  kidney  in  the  cases  of  multiple  calculus  en- 
ables us  to  make  a  prediction  of  probable  recur- 
rence. 

There  is  considerable  difficulty  in  deciding 
which  kidney  to  select  to  operate  upon,  but  with 
Watson,  whom  Dr.  Eisendrath  has  quoted,  I 
think  the  one  which  is  causing  the  most  pro- 


nounced s3anptoms  is  the  one  which  should  be 
selected  for  removal.  It  is  not  always  possible 
to  catheterize  the  ureters,  even  when  you  call  in 
an  expert  to  assist  you  in  that,  or  to  do  it  for  you. 
You  are  not  able  to  collect  the  urine  from  the 
lureters;  you  are  absolutely  at  sea  as  to  which 
kidney  is  the  one  that  fimctionally  is  the  more 
capable  —  that,  I  think,  in  spite  of  our  indigo- 
carmine  and  other  dyes  or  the  sugar  test.  Tlie 
only  scientifically  accurate  test  of  the  fimctional 
capacity  of  the  kidney  in  my  opinion  is  that  which 
has  been  devised  by  laboratory  experiments, 
namely,  that  for  practically  all  mammalia  a  given 
amount  of  kidney  substance  secretes  in  a  given 
time  so  much  urea  to  the  kilogram  of  body 
weight,  and  that  the  urea  taken  as  an  index  in  a 
patient  who  has  an  ordinary  normal  diet  will  be 
the  best  guide — ^that  is,  the  fimctional  capacity 
which  Harris  presented  to  the  society  in  connec- 
tion with  his  segregator — and  it  has  been  shown 
that  as  long  as  an  individual  has  enough  kidney 
substance  to  secrete  eighteen  kilograms  per 
minute  per  kilogram  of  body  weight,  there  is 
enough  kidney  substance  to  maintain  life.  That 
is  a  minimum.  It  is  often  much  larger.  That, 
too,  is  a  scientific  basis  on  which  to  make  it; 
whereas  the  excretion  of  the  dyes  or  the  crystalli- 
zation of  a  urine  that  may  be  simply  concentrated 
from  small  amounts  of  water  or  diluted  from  a 
large  amount  of  water  by  fluoroscopy  is  not  near- 
ly as  accurate  a  basis. 

The  case  that  Dr.  Eisendrath  has  referred  to 
and  presented  pictures  of  that  has  been  under 
my  care  is  that  of  a  young  girl  who  had  a  left 
renal  colic  first,  and  who,  having  the  stones  demon- 
strated with  the  X-ray,  had  them  removed,  al- 
though the  right  kidney  showed  stones  that  were 
causing  no  trouble.  She  remained  well  for  nine 
months  or  a  year,  and  then  had  right  renal  colic 
so  severe  that  the  stone  from  that  kidney  was 
removed.  After  a  year's  lapse  of  time,  the  urine 
never  clearing  up  completely,  she  came  back  with 
left  renal  coUc,  both  kidneys  showing  stones  in 
them,  for  which  a  third  operation  of  emptying 
the  ludney  was  done.  I  heard  from  her  to-day 
indirectly  through  her  family  physician.  Dr.  Sachs, 
that  she  was  quite  comfortable;  that  she  had  some 
uneasiness  in  the  right  side.  He  desired  to  know 
whether  it  would  he  injudicious  for  her  to  take 
laughing  gas  to  have  a  tooth  pulled  that  was 
ulcerated,  because  of  her  renal  condition. 

Dr.  a.  J.  Ochsner:  There  is  no  doubt  in  my 
mind  but  what  there  is  a  S3anpathetic  anuria, 
because  I  have  had  personal  observation  of  that 
condition  in  several  cases  in  which  there  was 
positive  evidence. 
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The  suggestion  made  by  Dr.  Eisendrath  with 
regard  to  the  wisdom  of  having  both  sides  skia- 
graphed  is  a  good  one.  There  is  no  doubt  that 
many  of  these  cases  have  renal  calculi  produced 
on  both  sides,  and  in  my  own  experience  there 
have  been  many  cases  in  which  the  calculi  have 
passed  spontaneously  from  both  kidneys,  and  I 
have  operated  on  several  cases  upon  both  kidneys 
for  the  removal  of  calculi. 

I  have  spoken  many  times  regarding  the  last 
conclusion  which  Dr.  Eisendrath  made  which  re- 
fers to  the  recurrence  of  calculi,  but  I  do  not  know 
whether  I  have  spoken  of  it  in  this  society. 

Some  twenty  years  ago  Harrison  of  London 
demonstrated  the  fact  that  calculi  formed  only 
in  case  the  urine  had  a  certain  density,  and  this 
density  cannot  be  reached  if  a  patient  regularly 
takes  a  sufficient  amount  of  distilled  water.  In 
that  way,  it  is  possible  in  these  cases  to  prevent 
recurrence  of  calculi,  provided  the  patient  is 
sufficiently  impressed  with  the  importance  of  this 
fact  so  that  he  understands  it  clearly.  I  have  had 
the  opportunity  of  demonstrating  that  in  a  large 
number  of  cases.  One  case  which  illustrates 
this  was  a  colleague  of  mine  who  could  be  free 
from  calculi,  provided  he  drank  distilled  water, 
but  if  he  got  careless  and  failed  to  drink  undistilled 
water,  the  calculi  would  return.  The  last  attack 
he  had  was  in  1890.  Twenty-three  years  ago  I 
kept  him  asleep  a  whole  day  with  chloroform,  off 
and  on,  letting  him  wake  up  occasionally,  and 
when  the  attad^  became  severe  I  would  let  him 
go  to  sleep  again.  Since  that  time  he  has  drunk 
distilled  water  and  has  had  no  attacks,  although 
before  that  he  had  recurrences  for  twenty  years. 

Another  case  I  had  that  demonstrated  the  value 
of  distilled  water  was  one  that  had  renal  colic 
every  three  or  four  months  for  several  years  imtil 
about  eight  years  ago  when  I  put  him  on  distilled 
water. 

For  six  or  seven  years  he  never  had  an  attack 
until  two  years  ago.  During  the  simimer  he  was 
building  a  house,  and  thought  it  was  too  much 
trouble  to  drink  distilled  water,  and  before  the 
summer  was  over  he  had  another  attack.  This 
patient  lived  in  northern  Wisconsin.  He  came 
to  see  me  during  the  attack  and  by  giving  him 
two  ounces  of  glycerine  in  a  pint  of  distilled  water 
several  times,  at  intervals  of  twenty-four  hours, 
and  half  a  pint  of  distilled  water  every  half-hour, 
he  passed  a  calculus.  Since  that  time  he  has  had  no 
other  attack,  although  formerly  by  drinking  ordi- 
nary water  he  would  have  an  attad^  every  three  or 


four  months.  At  the  same  time  it  is  important  to 
prevent  the  urine  from  being  alkaline  in  reaction. 

I  have  had  a  number  of  ^ese  cases.  The  fact 
remains  that  if  a  patient  with  renal  calculi  will 
drink  enough  distilled  water  to  keep  the  specific 
gravity  of  tiie  urine  below  1015  he  mil  not  have  a 
recurrence. 

Dr.  Eisendrath  (closing  the  discussion) :  Dr. 
McArthur  brought  up  the  point  of  recurrence  of 
calculi  which  I  did  not  mention  in  my  paper. 
These  cases  of  phosphatic  calculi  are  apt  to  be 
the  ones  which  recur. 

I  have  been  much  interested  in  this  whole 
subject  of  calculous  formation  because  there  are 
certain  analogies  which  it  bears  to  calculous  for- 
mation in  the  gall-bladder.  In  the  urinary  tract 
we  have  one  factor  which  plays  a  larger  r61e  than 
it  does  in  the  gall-bladder.  In  the  gall-bladder 
calculous  formation  is  favored  by  the  precipita- 
tion of  salts  by  stagnation.  That  is  not  necessary 
in  the  urinary  tract.  There  seems  to  be  two 
factors  in  the  urinary  tract  and  elsewhere.  I  do 
not  doubt  the  experience  of  Dr.  Ochsner,  but  it 
does  not  seem  to  cover  every  point.  We  have 
discussed  the  question  of  the  use  of  distilled  water 
before  in  these  cases.  In  the  first  place,  there 
is  the  question  of  infection.  In  the  second  place, 
there  are  disturbances  of  metabolism  which  we  do 
not  know  about.  It  is  possible,  of  course,  by 
giving  large  quantities  of  distilled  water,  to  so 
dilute  the  blood  as  not  to  favor  the  precipitation 
of  these  urinary  salts,  but  I  hardly  see  how  it  can 
play  any  rdle  in  such  cases  as  the  one  I  reported 
of  bilateral  calculi  and  also  such  a  case  as  Dr. 
McArthur  has  reported.  There  it  is  impossible 
to  get  rid  of  the  colon  bacillus  infection  which 
involves  the  whole  urinary  tract.  Both  kidneys 
are  infected,  and  unless  we  can  get  rid  of  the  in- 
fection, there  is  going  to  be  a  relation  between  the 
precipitation  and  salts. 

The  key  to  the  recurrence  of  calculi  depends 
(i)  upon  whether  we  can  control  the  disturbances 
of  metabolism,  and  (2)  whether  we  can  control 
infection.  Unless  we  can  do  both  of  these  things 
we  must  expect  recurrence  in  unilateral  and  bi- 
lateral cases.  We  must  prepare  these  patients. 
When  I  operate  on  a  patient  for  calculus  I  tell 
him  that  I  am  going  to  take  out  the  calculus,  but 
I  cannot  guarantee  but  what  the  same  conditions 
will  recur;  that  I  cannot  guarantee  but  what  in 
some  instances  a  calculus  or  calculi  will  re-form. 
It  is  well  to-day  in  doing  kidney  surgery,  more  and 
more  to  leave  a  loophole  for  the  future. 
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Regular  Meeting  held  February  21,  1913,  with  the  President, 

Dr.  Rudolph  W.  Holmes,  in  the  Chair 


DR.  CHAS.  B.  REED  reported  "Six  Cases  of 
Pubiotomy."  Mrs.  Z.  first  came  into  my 
service  in  1907.  She  reported  that  her  first 
labor  had  lasted  six  days  and  was  then  termi 
nated  by  forceps.    The  child  was  large  and  dead. 

Her  second  pregnancy  was  now  near  its  end. 
Her  pelvis  measured:  Sp.  20  cm.,  Cr.  24  cm., 
Ext.  Conj.  17.5  cm.,  Troch.  29  cm.,  Conj.  Diag. 
10  cm.,  C.  V.  (est.)  8.85  cm.  She  went  into 
labor  on  June  7  th  and  entered  Wesley  Hospital. 
After  12  hours  of  ineffective  pains  she  was  pre- 
pared for  Caesarean  Section.  Save  that  the  pla- 
centa was  attached  to  the  anterior  uterine  wall, 
the  operation  was  uneventful  and  the  patient 
was  delivered  of  a  7-pound  boy.  Head  measured : 
Bitemp.  7  cm.,  Bipar.  8  cm.  It  is  probable 
that  this  child  might  have  been  delivered  by 
version.  The  Conj.  Vera  measured  directly 
during  the  operation  was  found  to  be  8  cm.  The 
pelvic  bones  were  unusually  large  and  thick.  The 
convalescence  was  marked  by  considerable  tym- 
panites. 

In  1 910  she  reappeared  with  a  third  pregnancy 
and  refused  section.  Labor  was  therefore  induced 
by  the  metreurysiter  at  the  36th  week.  Pains 
began  at  once  and  the  9  cm.  bag  was  expelled 
in  3>^  hours.  The  cord  followed  it  out  so  the 
cervix  was  slightly  incised  and  version  done. 

Extraction  by  Smellie-Veit  followed.  Woman 
in  Walcher  position  and  the  head  forced  down 
into  the  pelvis  from  above  by  an  assistant.  After 
considerable  difficulty  the  maneuver  succeeded. 
Babe  was  a  girl,  which  revived  slowly  and  lived. 
Weight,  sH  lbs.  Head  measured:  Bitemp.  6.5 
cm.,  Bipar.  8  cm.,  Subocc.-Br.  9  cm. 

In  August,  191 2,  patient  reappeared  with  a 
fourth  pregnancy.  She  steadily  refused  section 
and  in  view  of  the  last  experience  a  pubiotomy 
was  decided  upon.  Labor  began  Jan.  25,  1913, 
and  after  14  hours  the  patient  was  removed  to 
the  clinic.  To  be  sure  of  complete  dilatation 
the  hand  was  carried  into  the  os  and  the  fist 
clincheii.  It  was  enough.  The  pubiotomy 
needle  was  introduced  on  the  left  side  brought  out 
well  to  the  left  of  the  labia  majora.  The  bones 
were  severed  and  fell  apart  so  that  two  fingers 
could  rest  between  the  ends.  The  usually  free 
haemorrhage  was  readily  controlled  by  com- 
pression. 

An    easv    version    and    extraction    followed. 


The  babe  was  a  male,  lived,  and  weighed  6^ 
lbs.  Head  measured:  Bitemp.  8  cm.,  Bipar. 
10  cm.,  Subocc.-Br.  10  cm.,  Occ.-front.  11  cm. 
The  patient  walked  on  the  17th  day  and  left  the 
hospital  on  the  21st  with  a  slight  limp. 

This  is  my  sixth  case. 

One  of  the  others  had  an  equally  interesting 
history.  The  first  and  fifth  pregnancies  were 
terminated  by  craniotomy  of  the  living  child, 
the  second,  third,  and  seventh  by  abortion.  The 
fourth  by  induction  of  premature  labor  at  the 
thirty-seventh  week.  This  child  died  during 
delivery. 

In  the  sixth  a  prophylactic  version  was  done 
at  term  and  the  child  died  during  extraction. 
She  came  into  my  service  with  her  eighth  preg- 
nancy  in  June,  1910. 

She  was  36  years  of  age.  The  pelvis  was  flat 
and  measured:  Sp.  21  cm.,  Cr.  25  cm.,  Ext.  Conj. 
18,  Diag.  Conj.  9.9  cm.  Pubiotomy  was  done 
after  she  had  been  in  labor  12  hours. 

The  child  was  a  male,  weighed  8  pounds,  and 
the  head  measured:  Bitemp.  q  cm.,  Bipar.  10  cm., 
Subocc.-Br.  10  cm. 

In  this  small  series  of  six  cases  one  was  a  primi- 
para  and  five  multiparas.  In  all  cases  the  opera- 
tion was  simple  in  performance,  imaccompanied 
by  complications,  and  satisfactory  in  result.  In 
no  case  was  haemorrhage  excessive  or  difficult  to 
stop. 

The  convalescence  in  one  instance  was  four 
weeks;  in  the  others  three.  In  one  case  the 
labor  had  lasted  two  days  and  the  operation  was 
done  to  avoid  craniotomy  on  a  living  but  seri- 
ously exhausted  child  which  died  during  the 
extraction.  This  was  the  only  death  either  of 
mother  or  child. 

In  all  cases  the  Cr.  varied  from  8  cm.  to  9.5 
cm.  In  four  cases  the  bones  healed  with  Uie 
ends  some  distance  apart  and  in  one  of  these 
cases  the  patient  gave  birth  to  the  next  child 
spontaneously. 

My  experience  with  the  operation  so  far  has 
been  distinctly  favorable. 

PHLEGMASIA  ALBA  DOLENS 

Dr.  Herbert  M.  Stowe:  I  wish  to  report  briefly  an 
interesting  case  of  acute  phlegmasia  alba  dolens.  The 
patient  was  a  young  woman  of  strong  build,  twenty-eight 
years  of  age,  who  was  delivered  normally  at  :i  r  home  by  a 
ph>^ician.    There  were  two  internal  examinations  made 
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without  gloves  and  a  slight  tear  of  the  perineum  was  found. 
There  was  no  post-partum  haemorrhage.  Fifty  hours  after 
labor  she  complained  of  a  high  fever,  rapid  pulse,  and 
severe  pains  in  the  right  leg.  She  came  to  the  hospital 
and  upon  her  admission  she  had«i  temperature  of  105°, 
pulse  140,  a  leucocyte  count  of  30,000  and  complained  of 
severe  h^dache.  Examination  of  the  abdomen  showed 
absolutely  nothing.  She  had  not  vomited.  She  had  no 
chills.  The  abdomen  was  lax,  and  was  without  pain, 
though  the  uterus  was  tender  on  pressure.  The  broad 
ligaments  were  absolutely  negative.  The  right  leg  was 
swollen  and  quite  oedematous,  reddened,  glistening,  and 
several  superficial  vems  could  be  made  out  which  were 
tender  on  pressure,  hard,  and  felt  like  a  cord.  Deep 
pressure  over  the  femoral  vein  in  the  inguinal  region  also 
elicited  severe  pain.  A  smear  of  the  lochia  showed  a  large 
number  of  hemolytic  streptococci.  Her  pulse  went  up 
from  140  to  so  high  that  we  could  not  count  it;  the  fever  rose 
from  105**  to  109  at  the  time  of  death,  which  occurred  forty 
hours  later. 

Dr.  £.  Wyllys  Andrews  in  my  absence  kindly  incised 
the  leg  in  several  places  and  found  a  niunber  of  super- 
ficial and  deep  veins  which  were  clotted  and  distended,  and 
bacteriological  examination  of  these  clots  also  showed 
haemolytic  streptococci.  After  death  a  partial  autopsy 
was  allowed,  and  uterus  was  foimd  to  be  absolutdy 
negative,  and  the  broad  ligaments  free,  and  there  was  no 
peritonitis.  Nothing  was  found  in  the  abdomen  or  the 
body  excepting  this  condition  of  the  right  leg.  All  the 
veins  of  the  right  leg  were  filled  with  this  blood  clot  which 
extended  up  to  Poupart's  ligament,  and  severed  of  these 
veins  which  were  examined  were  full  of  streptococci. 

As  phlegmasia  alba  dolens  is  a  slow  infection 
coming  on  two  or  three  weeks  after  labor,  we  do 
not  expect  to  find  such  a  condition  as  was  found 
here.  As  a  general  rule,  the  infection  spreads  by 
contiguity  of  tissue^  with  involvement  of  the  uter- 
ine wall  and  broad  ligaments  and  pelvic  fascia 
and  thigh.  In  other  words,  it  extends  like 
carcinoma,  but  this  case  shows  that  it  can  also 
extend  in  a  manner  similiar  to  sarcoma.  That 
it  can  extend  into  other  distant  portions  of 
the  body  and  not  by  contiguity  is  of  great 
interest. 

This  is  a  very  brief  history  of  the  case.  There 
are  very  few  cases  of  this  kind  reported  in  the 
literature.  In  an  autopsy  made  at  Vienna  some 
three  or  four  years  ago  on  a  case  of  the  same 
character  it  was  found  that  the  entire  veins  of 
the  left  leg  had  been  thrombosed  and  filled  with 
these  streptococci.  Evidently  the  infection  is 
very  virulent  in  these  cases,  but  in  the  majority 
of  them  the  infection  is  of  a  mild  character,  and 
the  patient  generally  recovers. 

Dr.  Bacon:  What  was  the  object  in  opening 
the  leg? 

Dk.  Stowe:  The  idea  was  that  there  was  pus, 
but  no  pus  was  found. 

Dr.  Rudolph  W.  Holmes:  If  I  may  take  the 
liberty,  I  would  like  to  report  a  case  which  is 
rather  rare,  and  yet  it  is  not  so  unique  as  Dr. 
Stowe's  case. 


About  five  years  ago  I  had  a  young  woman,  a  primipara, 
who  went  into  labor.  She  got  into  the  expulsive  stage 
when  the  head  was  beginning  to  distend  the  perineum. 
Suddenly  there  was  a  gush  of  blood  from  the  rectum. 
Within  a  few  moments  the  baby  was  bom  without  difficulty 
but  the  perineal  skin  was  absolutely  intact.  Looking  from 
without,  as  unfortunately  too  ordinarily  is  done,  one  would 
say  she  had  absolutely  no  tear  of  the  perineum,  but  on 
opening  and  inspecting  and  palpating  we  discovered  there 
was  nothing  left  but  perinc^  skin.  In  other  words,  there 
was  a  complete  laceration  of  the  skin  of  the  perineum  with 
perioration  of  the  rectum. 

Last  evening  I  had  another  woman,  who  was  exceedingly 
muscular,  about  6  feet  and  one  inch  tall,  weighing  180  to 
190  pounds,  starting  in  at  the  morning  at  3  o'clock  with 
labor  pains.  The  pains  did  not  become  active  until  late 
in  the  afternoon  of  that  day.  The  membranes  were  rup- 
tured at  7:30  and  things  were  going  along  beautifully. 
She  was  suffering  so  slightly  that  it  was  not  thought 
necessary  to  give  her  an  anaesthetic.  The  head  of  the 
child  became  visible  and  the  perineum  began  to  be  dis- 
tended, and  I  noticed  a  little  hair  coming  from  the  rectum. 
With  the  next  pain  that  area  of  scalp  and  hair  was  more 
evident  until  it  was  about  the  size  of  half  a  dollar,  it  having 
been  distended  to  that  extent.  Realizing  that  she  would 
have  to  have  an  operation,  and  that  we  could  save  time 
by  operating  promptly,  she  was  anaesthetized,  and  I  cut 
through  from  the  posterior  commissure  to  the  rectum  with 
scissors,  and  the  baby,  weighing  9  pounds  and  10  ounces, 
fell  out.    That  variety  of  tear  is  really  very  unique. 

One  thing  with  regard  to  the  treatment:  It 
is  absolutely  indispensable  —  in  fact,  it  is  impos- 
sible to  make  an  attempt  to  repair  such  a  con- 
dition unless  there  is  complete  severance  of  the 
skin,  making  it  an  ordinary  complete  third 
degree  laceration.  IS  there  is  an  attempt  to 
approximate  the  perineal  body,  the  skin  is  going 
to  well  out  and  you  will  have  pockets  in  which 
blood  will  accumulate  and  infection  will  follow, 
and  the  integrity  of  the  perineal  body  will  be 
impaired.  With  that  variety  of  tear,  we  are 
impressed  with  the  necessity  of  converting  it 
into  a  third  degree  tear  and  proceeding  along  the 
ordinary  lines. 

Dr.  Charles  E.  Paddock:  In  connection 
with  your  case.  Dr.  Holmes,  I  will  report  one  and 
I  would  like  to  ask  a  question.  You  say  we  must 
make  a  third  degree  tear.  I  would  like  to  ask  a 
question,  if  I  am  permitted  to  do  so.  How  far 
back  would  you  go  in  making  this  third  degree 
tear? 

Within  the  past  two  months  a  case  has  occurred  in  my 
own  practice  in  an  old  primipara,  thirty-five  years  of  age, 
with  very  hard  contractions  coming  on  at  intervals  of  at 
least  a  minute,  every  two  or  three  hours,  and  the  question 
arose  of  an  impending  rupture  of  the  uterus.  It  seems  to 
me,  with  the  hard  pains  there  might  be  such  a  thing  as  an 
impending  rupture  of  the  uterus.  In  my  case  an  anaes- 
thetic was  used  to  a  certain  extent,  but  it  seemed  to  have 
very  little  effect  unless  we  put  the  woman  completely 
under  its  influence.  As  soon  as  the  first  stage  of  labor 
was  over  the  pains  continued  as  bearing  down  pains,  and 
after  a  while  the  case  terminated  without  any  tear  of  the 
perineum. 
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Upon  examination  later,  back  of  the  cervix,  I  found  a 
hole  in  the  rectum.  Do  I  understand  that  we  must,  in 
order  to  repair  this  tear,  according  to  your  statement,  make 
the  indsion  back  far  enough  to  repair  the  tear  which  has 
extended  back  to  the  cervix  and  into  the  rectum?  In  this 
case  I  did  not  do  that,  but  I  made  an  opening,  repaired  it 
through  the  vagina,  and  the  result  was  excellent.  These 
openings  must  depend  upon  how  far  back  they  are  from 
the  perineal  body. 

Dr.  Rudolph  W.  Holmes:  In  these  two 
cases  there  was  a  complete  tear  of  the  perineal 
body  with  perforation  into  the  rectum  without 
rupture  to  the  skin.  Your  case,  Dr.  Paddock, 
was  something  entirely  different.  It  undoubtedly 
was  a  tear,  or  rather  cut,  through  the  recto- 
vaginal wall.  This  was  a  complete  laceration  of 
the  perineum  perforating  into  the  rectum  at  the 
anal  fold,  leaving  the  skin  intact.  In  that 
case  it  b  different  from  a  tear  high  up  in  the 
vagina.  A  vaginal  tear  does  not  need  any  inter- 
ference with  the  perineum,  but  such  a  complete 
tear  as  this,  or  where  you  have  a  very  deep  tear, 
as  sometimes  will  happen,  will  involve  the  peri- 
neal body.  In  both  of  my  cases,  looking  at  the 
perineum,  you  would  say  there  was  no  laceration 
whatever,  and  yet  there  was  that  destruction 
of  the  perineal  body. 

Dr.  N.  S.  Heaney:  Your  instructions  are,  in 
such  extreme  cases  as  this,  when  everything  is 
torn  except  the  skin  and  the  skin  remains,  to 
cut  it? 

Dr.  Holmes:  Yes,  cut  the  skin  open. 

Dr.  Heaney:  If  the  sphincter  is  intact,  unless 
you  have  a  tear  from  the  vagina  into  the  rectum, 
you  do  not  cut  it? 

Dr.  Holmes:  If  it  goes  down  half  way  you 
will  have  a  pocket.  This  circle  (indicating  on 
blackboard)  is  the  skin  that  if  brought  together 
in  our  case,  it  is  not  cut.  Here  is  the  Une  of 
repair  of  the  perineum.  It  is  hard  to  bring  this 
skin  so  that  you  have  absolutely  a  T-shape. 
There  is  going  to  be  a  pocket  here  because  in 
going  across  you  include  skin  as  you  go  on  the 
other  side;  and  the  difficulty  of  that  is,  when 
the  blood  is  always  present  and  welling  up,  you 
cannot  see.  I  have  had  two  failures  from  not 
cutting  down  where  I  had  extensive  loss  of  the 
integrity  of  the  perineal  body  with  the  skin 
intact. 

abdominal  pregnancy. 

Dr.  William  N.  Thompson:  This  case  is  one  of  ab- 
dominal jpregnancy  in  a  woman  thirty-siz  years  of  age.  It 
was  her  nrst  pregnancy  and  she  had  no  unusual  symptoms 
until  well  along  toward  the  latter  part  of  her  term,  when  she 
said  she  felt  something  give  way.  After  that  ^e  felt  no 
motion  and  experienced  severe  cramps,  and  some  hemor- 
rhage, and  passed  dots  of  considerable  size.  I  saw  her 
three  weeks  after  that  time  and  made  a  diagnosis  of  abdom- 


inal pregnancy,  but  in  endeavoring  to  check  up  my  diagno- 
sis I  had  an  X-ray  picture  taken  which  showed  nothing 
except  an  ill-defin^  tumor.  There  were  no  pains.  The 
reason,  I  think,  was  that  the  fcetus  had  becrn  dead  two 
weeks  and  the  bones  had  begun  to  degenerate,  and  also 
it  was  wdU  down  in  the  hollow  of  the  sacrum  and  ooukl 
not  be  seen  or  was  overshadowed  by  the  thick  bones  of 
the  sacrum  and  symphysis.  The  woman  was  operated  on, 
and  of  course  we  expected  some  sepsis.  We  made  the 
ordinary  operation  for  such  cases  and  drained  through 
the  vagina.    The  patient  made  a  good  recovery. 

Dr.  Paddock:  You  say  it  was  an  abdominal 
pregnancy? 

Dr.  Thompson:  I  should  have  said  the  foetus 
was  in  the  pelvis.  The  placenta  was  divided 
between  the  open  tube,  which  was  spread  open 
a  considerable  size,  and  a  part  of  the  placenta  was 
spread  over  the  rectum  or  adherent  to  the  rectum. 
It  could  be  stripped  off.     It  was  disint^rating. 

Dr.  Paddock:  It  was  a  tubal  pregnancy. 

Dr.  Thompson:  Yes,  but  at  this  time  it  became 
an  abdominal  pregnancy. 

Dr.  Holmes:  Could  you  get  the  sac  out? 

Dr.  Thompson:  Yes,  I  could  peel  it  out. 

Dr.  Robert  T.  Gillmore:  With  reference  to 
the  question  of  the  X-ray  in  the  diagnosis  of  cases 
of  this  kind,  it  is  quite  essential  that  one  should 
have  the  facilities  for  having  the  best  kind  of 
X-ray  apparatus;  also,  a  very  fine  radiographer. 
I  have  had  the  experience  of  trying  to  have  an 
X-ray  made  by  a  man  whom  I  supposed  to  be 
competent,  and  it  was  diagnosed  as  a  tumor  by 
the  radiographer.  We  were  instructed  to  go 
ahead  and  operate,  and  about  two  weeks  later  I 
delivered  the  woman  of  an  eight-pound  boy. 
However,  I  have  seen  some  very  fine  X-rays 
made  of  these  cases  where  the  bone-formation 
was  not  perfect,  and  I  have  seen  shadows  at 
from  four  to  sLx  months  and  they  were  fine,  show- 
ing the  position  of  the  child,  only  the  work  was 
done  by  a  man  who  had  had  considerable  exper- 
ience, and  he  had  one  of  the  finest  X-ray  outfits 
that  could  be  had.  We  cannot  depend  upon 
the  diagnosis  with  the  X-ray  unless  we  are  sure 
of  having  the  finest  X-ray  apparatus  we  can  have 
and  a  competent  radiographer,  and  one  capable 
of  developing  these  light  shadows. 

Dr.  Charles  E.  Paddock:  I  want  to  empha- 
size what  Dr.  Gillmore  has  said  in  regard  to  the 
character  of  men  who  make  these  diagnoses  with 
the  X-ray.  Within  the  past  year  I  have  had 
such  a  case,  a  case  of  pseudocyesis,  and  a  diag- 
nosis was  made  of  pregnancy.  The  patient  was 
waiting  then  in  the  hospital  to  be  delivered. 
Careful  examination  under  an  ansesthetic  re> 
vealed  nothing  in  the  abdomen,  but  to  be  sure 
they  were  correct  an  X-ray  picture  was  taken. 
The   X-ray    man,    according    to   his   decision, 
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showed  me  the  head  of  the  child.  He  said  he 
could  see  it,  but  I  could  not,  and  the  woman  has 
not  been  delivered  yet  —  and  it  is  about  a  year. 

Dr.  Chakles  B.  Reed:  I  would  like  to  ask 
Dr.  Thompson,  in  reference  to  this  case,  whether 
the  child  lived  after  its  discharge  into  the  abdom- 
inal cavity? 

Dr.  Thompson:  The  woman  said  after  that 
she  felt  no  motion. 

Dr.  Reed:  It  was  a  tubal  abortion? 

Dr.  Thompson:  Yes.  It  was  considered  to 
be  a  tumor  by  the  X-ray  man,  but  I  was  quite 
sure  it  was  easy  to  feel  the  foetal  head  in  the 
vagina. 

Dr.  Channing  W.  Barrett:  In  this  connec- 
tion I  would  like  to  read  briefly  the  history  of  a 
case.  The  patient  is  now  in  the  University 
Ho^ital. 

Mrs.  B.,  aged  36,  married  sixteen  years,  has  had  two 
children,  one  fifteen  years  ago,  and  one  about  thirteen 
years  ago.  She  supposed  she  had  a  miscarriage  about  six 
or  eight  years  ago;  other  than  that  she  was  absolutely 
normal  in  menstruation.  She  was  regular  in  Tune,  July, 
August,  and  September.  She  menstruated  mst  at  the 
age  of  thirteen,  and  her  menses  were  painlesp.  She  men- 
struated October  20th,  or  October  xgth.  The  flow  was 
slight  and  without  pain.  She  flowed  for  a  day  or  twO;  and 
then  it  stopped.  It  came  on  again  and  kept  returning  in 
that  way  without  pain,  as  a  little  dribble  of  a  flow,  until 
about  December  20th.  She  had  nausea  and  some  vomit- 
ing, but  had  been  rather  given  to  that  sort  of  a  thing  for  a 
number  of  years.  She  aJso  had  some  tenderness  of  the 
breasts.  She  concluded  she  was  pregnant.  She  consulted 
a  doctor  who  found  the  uterus  somewhat  enlarged,  but 
thickening  outside  of  the  uterus.  Monday  before  New 
Year's  she  pa^ed  a  clot  with  some  tissue.  The  nurse 
found  no  foetus  with  that.  She  flowed  once  a  week,  and 
then  ceased  to  flow.  At  the  time  of  passing  the  clot  she 
had  a  rather  marked  pain  in  the  right  hip,  but  other  than 
that  she  suffered  no  pain  during  the  time.  I  was  called 
soon  after  that  and  found  a  mass  outside  of  the  uterus,  but 
did  not  think  from  the  character  of  the  mass  and  the 
absence  of  pain  she  had  an  extra-uterine  pregnancy.  I 
saw  her  again  about  February  nth  and  made  a  diagnosis 
of  extra-uterine  pregnancy  continuing  to  term,  or  the  foetus 
continuing  to  live.  That  diagnosis  was  based  upon  the 
fact  that  the  flow  from  the  uterus  had  entirely  stopped,  and 
the  mass  kept  on  increasing  without  pain  in  the  ac>domen. 
We  operated  February  isSi  and  found  a  pregnancy  con- 
tinuing. There  was  no  free  blood  in  the  abdomen.  The 
omentum  was  pushed  back,  the  appendix  tipped  down  into 
the  pelvis  posterior  to  this,  and  the  rectum  was  very  much 
crowded  by  the  mass.  The  tube  was  very  much  enlarged 
at  the  outer  end.  The  placenta  was  still  attached  largely 
to  the  end  of  the  tube  and  in  the  end  of  the  tube.  Reach- 
ing down  posteriorly  the  membranes  were  all  that  separated 
it  from  the  posterior  wall  of  the  pelvis  and  the  rectum. 
That  was  easily  broken.  An  oval  mass  was  largely  in  the 
periton«d  cavity,  but  the  placenta  was  still  attached  to 
the  tube.  It  was  a  tubal  pregnancy,  with  hardly  a  com- 
plete rupture  of  the  tube.  It  was  more  of  an  abortion, 
and  the  tube  ruptured.  After  lifting  out  the  foetus  a  mass 
nearly  as  large  as  one's  fist  appeared  below  that,  and 
upon  lifting  that  out  it  broke  off  from  the  posterior  layer 
of  the  ligament:  it  was  a  dermoid  of  the  ovary.    That  is, 


I  took  it  to  be  that  without  cutting  it  open.  I  recall  in 
this  connection  a  specimen  that  was  exhibited  as  an 
abscess  from  the  ovary,  but  when  it  was  cut  open  it  was 
found  to  be  a  dermoid,  and  this  may  be  the  opposite  of 
that.  However,  I  take  it  to  be  a  dermoid.  The  appendix 
was  very  much  enlarged,  and  about  six  inches  long,  and 
when  removed  there  was  about  the  same  length  of  the 
foetal  membranes  attached  to  the  appendix.  This  foetus 
was  still  alive  and  the  heart  continued  to  beat  15  minutes 
after  its  removal.  It  was  only  about  a  four-month 
foetus.  It  was  not  as  large  as  the  one  Dr.  Thompson  has 
shown.  This  patient  is  making  a  good  recovery.  In  this 
case  we  drain^  close  to  the  inguinal  region. 

Dr.  Robert  T.  Gillmore:  In  regard  to  the 
nomenclature  of  tubal  abortion  and  tubal  rup- 
ture, I  am  inclined  to  think  that  Dr.  Reed's 
conception  of  tubal  abortion  and  tubal  ruptture 
is  a  little  confused.  Tubal  abortion  is  where 
it  comes  from  the  fimbriated  extremity  of  the 
tube,  and  wherever  there  is  rupture  of  the  tube 
in  such  a  slight  manner  it  is  a  tubal  rupture,  and 
tubal  abortion  is  only  possible  in  the  early 
months  of  pregnancy  —  in  other  words,  when  it 
can  go  through  the  fimbriated  opening  of  the 
tube  —  and  after  about  three  months  it  is  an 
impossibility,  and  then  you  usuaUy  get  a  rupture. 

Dr.  Mark  T.  Goldstine:  I  would. like  to 
ask  why  these  cases  were  drained?  They  were 
clean  cases  to  start  with. 

Dr.  Thompson:  I  felt  it  was  better  to  be  on 
the  safe  side,  and  so  T  drained  in  my  case.  There 
was  a  leukocytosis  of  20,000,  and  there  was  con- 
siderable of  an  abscess  discharged  from  the 
vagina  about  a  week  afterward.  The  tempera- 
ture was  elevated  at  the  time  I  operated. 

Dr.  Channing  W.  Bajirett:  I  drained  my 
case  in  order  that  the  patient  might  live.  After 
removing  a  pregnancy  which  has  continued  to 
that  extent,  there  is  certainly  always  a  good 
deal  of  abraded  and  oozing  surfaces,  and  Uiere 
would  be  an  accumulation  of  blood  in  the  abdo- 
men if  drainage  was  not  resorted  to.  That 
would  almost  be  inevitable.  I  would  rather 
have  the  blood  outside  than  inside  the  abdo- 
men. The  vessels  were  tied.  The  drainage 
that  took  place  afterwards  showed  there  was 
quite  considerable  fluid  in  the  abdomen. 

Dr.  Reed:  Was  there  anything  but  blood  in 
the  abdomen? 

Dr.  Barrett:  I  do  not  think  there  would  be 
any  faeces  or  pus. 

Dr.  Reed:  Would  you  drain  for  blood? 

Dr.  Barrett:  Yes,  if  there  was  a  considerable 
amount  of  it. 

Dr.  a.  Belcham  Keyes:  We  have  a  right  to 
speak  of  internal  rupture  of  the  tube  where  that 
portion  of  the  tube  which  contains  the  fcetus  rup- 
tures into  the  liunen  of  the  tube  and  the  blood 
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passes  out  of  the  fimbriated  extremity  and  per- 
haps towards  the  uterus.  It  is  termed  internal 
rupture  with  or  without  escape  at  the  fimbriated 
extremity  of  the  foetus,  with  or  without  abor- 
tion. External  rupture  is  where  it  penetrates 
straight  through  the  tubal  wall  and  peritoneum 
into  the  peritoneal  cavity;  and  thirdly,  we  may 
have  a  combination  of  these.  As  I  imderstand, 
this  was  a  ruptured  tubal  pregnancy,  with  tubal 
abortion,  and  secondary  adhesions  in  the  abdom- 
inal cavity.  Had  this  rupture  gone  through  the 
wall,  we  know  that  when  we  open  these  cases 
we  find  nothing  running  up  to  the  fimbriated 
extremity.  In  rare  instances  the  fimbriated  end 
may  be  closed  by  adhesions  and  a  rupture 
through  the  tube  wall  into  the  peritoneal  cavity 
is  called  an  external  rupture. 

Dr.  William  M.  Thompson  read  a  paper 
entitled  "Influence  of  the  Thyroid  Gland  on 
Pregnancy  and  Lactation."  (See  page  226) 

DISCUSSION 

Dr.  George  F.  Dick  was  asked  to  open  the 
discussion.  He  said:  I  have  not  done  anv  work 
on  the  thyroid,  but  this  paper  has  been  exceed- 
ingly interesting  to  me  in  connection  with  some 
work  that  I  and  my  associate  did  on  the  function 
of  the  corpus  luteum,  and  particularly  the  case 
he  mentioned  where  pregnancy  terminated  and 
there  was  apparent  absorption  of  the  embryo 
about  the  fourth  month.  There  was  an  idea 
advanced  by  Frankel  that  the  corpus  luteum  was 
necessary  for  the  continuance  of  pregnancy  up  to 
about  the  first  half,  and  our  work  was  a  con- 
firmation of  that.  This  case  Dr.  Thompson 
reports  is  of  interest  as  it  indicates  that  Uiere 
may  be  a  mutual  intercompensation;  that  is, 
where  there  was  a  deficiency  of  thyroid  function 
it  would  result  in  the  same  way  as  if  there  was 
deficient  function  of  the  corpus  luteum. 

I  think  the  remainder  of  the  paper,  particularly 
the  case  reports,  is  particularly  interesting  to 
anyone  who  is  interested  in  experimental  work, 
because  such  work  is  hard  to  preduce  experiment- 
ally. Rabbits  were  worked  on  by  us  in  which 
the  ovaries  were  removed,  and  he  was  unable  to 
show  any  change  in  the  thyroid,  but  such  changes 
are  hard  to  demonstrate. 

Dr.  N.  Sproat  Heaney:  I  was  much  interested 
in  Dr.  Thompson's  paper,  the  more  so  since  re- 
cently peculiar  changes  in  the  liver,  resembling 
those  found  in  eclampsia,  have  been  described  as 
occurring  after  the  removal  of  the  parathyroids 
in  animals.  In  experimental  work  on  the  thy- 
roid in  dogs  it  is  impossible  to  eliminate  the  rdle 
of  the  parathyroids  since  one  cannot  attempt  a 


complete  thyroidectomy  without  injuring  the 
parathyroids.  In  those  dogs  of  Dr.  Thompson's 
which  showed  tremors  and  convulsions  the  para- 
thyroids must  have  been  severely  damaged 
though  left  in  situ,  since  those  dogs  had  tetany, 
which  is  a  parathyroid  trouble.  As  a  matter  of 
fact,  there  is  much  reason  to  suppose  that  more 
depends  upon  the  integrity  of  the  parathyroids 
in  pregnancy  than  upon  the  thyroid  gland  itself. 

Dr.  Charles  S.  Bacon:  I  appreciate  the 
experimental  work  that  Dr.  Thompson  has  done 
and  also  his  review  of  the  literature,  which  is 
valuable;  and  I  think  it  is  imnecessary  to  com- 
pliment him  further  than  to  say  that  such  work 
is  always  appreciated.  But  I  want  to  make  one 
criticism.  He  has  reported  a  case  of  interruption 
of  pregnancy,  apparently  a  retrogression  of  the 
pregnancy  that  had  advanced,  if  I  remember 
rightly,  three  or  four  months  after  the  removal 
of  one  of  the  lobes  of  the  thyroid,  and  in  such  a 
way  as  to  give  the  impression  that  that  was  due 
to  this  operation.  That  is  a  most  astonishing 
fact,  if  it  is  a  fact,  and  if  that  is  the  right  explana- 
tion I  think  it  is  of  so  much  importance  that  it 
should  have  been  reported  with  greater  attention 
to  detail.  We  should  have  been  given  positive 
evidence  that  pregnancy  did  exist.  We  should 
have  been  given  evidence  that  the  pregnancy 
was  disturbed  in  that  way.  I  do  not  know  that 
there  has  ever  been  a  case  like  that  reported  in 
the  human  subject.    If  so,  they  are  rare. 

Dr.  Channing  W.  Barrett:  There  are  a  few 
clinical  points  I  would  like  to  bring  out  in  this 
connection  in  relation  to  the  interesting  subject 
of  the  thyroid  connected  with  pregnancy.  Bear- 
ing upon  the  case  which  Dr.  Bacon  comments 
on,  I  will  say  that  during  the  last  year  I  operated, 
on  the  West  Side,  upon  a  case  of  hyperthyroid- 
ism during  pregnancy.  The  patient  had  the 
right  lobe,  which  proved  to  be  a  double  lobe, 
enlarged  very  rapidly  during  pregnancy.  It  had 
caused  hyperthyroidism,  so  that  there  was  great 
rapidity  of  the  heart-action  which  had  not  yielded 
to  the  treatment  of  the  doctor  who  had  her  under 
observation.  The  thyroid  gland  reached  con- 
siderable size,  so  that  it  was  compressing  the 
trachea  considerably,  and  the  patient  was  having 
diflSculty  with  respiration.  The  two  lobes  were 
removed.  The  patient  continued  to  term  with- 
out any  difl5culty.  There  was  no  evidence  that 
abortion  was  threatening  or  anything  of  that 
kind,  nor  while  the  patient  was  yet  in  the  hos- 
pital, she  leaving  the  hospital  in  a  little  less  than 
two  weeks,  with  the  pulse  quieted  down  con- 
siderably. 

In  relation  to  enlargement  of  the  thyroid  with 
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a  gynecological  condition  of  the  tube,  I  was  called 
to  see  a  case  of  hyperthjrroidism  with  a  retro- 
displacement  and  adhesions  of  tubes  and  ovaries. 
The  thyroid  gland  was  considerably  enlarged,  but 
not  sufficiently  so  to  compress  the  trachea.  The 
condition  of  the  thyroid  gland  rapidly  subsided 
after  the  correction  of  the  pelvic  condition.  We 
see  these  cases  subside  so  frequently  under  other 
conditions  that  this  may  not  have  any  great 
weight. 

Another  patient  who  had  an  enormously 
enlarged  thyroid  develop>ed  some  symptoms  of 
hyperthyroidism  during  pregnancy,  but  these 
were  not  very  marked,  and  she  continued  to 
term  without  any  interference.  That  woman 
gave  a  history  tliat  her  mother  also  had  an 
enormously  enlarged  thyroid  gland.  Her  grand- 
mother saw  the  child  which  when  bom  showed 
considerable  enlargement  of  the  thyroid  gland, 
so  that  it  embarrassed  the  respiration  of  the  child 
considerably,  yet  in  seeing  the  child  a  number  of 
months  later  the  thyroid  gland  had  gone  down  to 
nearly  normal  size  and  gave  no  trouble. 

Dr.  George  Schmauch:  I  am  glad  to  see  that 
there  are  many  other  members  interested  in  Dr. 
Thompson's  paper.  I  have  formed  my  own 
opinion  about  the  thyroid.  A  great  deal  of  mis- 
understanding comes,  as  I  think,  from  the  fact 
that  so  many  physicians  do  not  understand 
hyperthyroidism.  The  th)rroid  itself  is  nothing 
more  than  any  other  gland  or  organ,  and  if  you 
connect  hyperthyroidism  with  hyperactivity  of 
this  gland,  it  is  natural  that  such  an  organ  can 
only  be  sufficiently  active  for  a  certain  span  of 
time. 

Like  Dr.  Bacon,  I  think  Dr.  Thompson's  case 
is  extremely  interesting.  It  is  one  of  the  few 
cases  reported  in  that  line  where  pregnancy  has 
been  interrupted  by  operation  on  the  thyroid. 
But  I  have  come  to  the  opposite  conclusion,  which 
is  that  the  thjrroid  is  absolutely  necessary  to  keep 
up  healthy  pregnancy  and  the  health  of  the 
child.  The  same  conclusion  I  would  come  to 
with  regard  to  the  experiments  on  dogs.  In  a 
number  of  these  dogs  where  he  left  a  part  of  the 
thyroid,  this  part  must  have  been  extremely 
active;  otherwise  the  dogs  would  have  aborted. 
The  thyroid  was  so  elastic  that  it  could  make 
up  the  loss  and  go  on  functionating  although  the 
demand  on  this  gland  is  greatly  increased  during 
pregnancy.  In  regard  to  the  relation  between 
th3rroid  and  menstruation,  I  also  differ  somewhat 
from  Dr.  Thompson.  The  thyroid  brings  on  and 
keeps  up  menstruation ;  menstruation  is  impossible 
without  the  thyroid. 

The  conclusions  we  come  to,  regarding  the 


thyroid,  are  based  on  clinical  experience  by 
fe^ng  thyroid  extract.  In  a  real  case  of  hyper- 
thyroidism you  will  make  the  patient  worse  by 
feeding  her  thyroid.  Insufficiency  in  the  later 
stages,  however,  shows  the  same  symptoms  as 
activity  of  the  gland  we  find  the  same  tremor, 
the  same  palpitation  of  the  heart,  and  the  same 
emotion.  In  most  cases  of  hyperthyroidism, 
we  do  not  deal  with  primary  hyperth)n:oidism; 
it  is  a  secondary  hyperthyroidism  brought  on  by 
faulty  metabolism  or  bacterial  toxins.  These 
are  the  patients  that  get  well  by  feeding  thyroids, 
although  they  have  all  symptoms  of  hyperthy- 
roidism. 

The  reason  why  gynecologists  have  not  taken 
up  this  subject  more  thoroughly  is  because  it 
became  the  domain  of  surgeons,  though  most  of 
these  patients  are  women.  The  reports  we  get 
from  surgeons  are  not  as  reliable  and  complete 
as  they  might  be.  They  never  tell  about  myxoe- 
dema,  amenorrhea,  and  such  conditions  that  fol- 
low extirpation  of  a  part  of  the  thyroid  gland 
years  afterwards.  French  authors  have  c&awq^ 
attention  to  a  fact  I  have  observed  myself,  that 
in  many  cases  pregnancy  is  able  to  cure  asthma, 
to  cure  chronic  rheumatism,  and  many  other 
ailments  by  the  hyperactivity  of  the  thyroid. 
This  proves  not  only  the  increased  secretion  of 
the  thyroid  during  pregnancy,  but  also  its  power- 
ful influence  on  the  general  metabolism.  Secre- 
tion .in  the  th)rroid  is  merely  a  functional  pheno- 
menon. This  glandular  function  depends  on 
climate,  nourishment,  and  central  influences. 
The  plain  logic  demands  an  insufficiency,  follow- 
ing sooner  or  later  the  surgical  diminution  of  the 
thyroid. 

Dr.  Mark  T.  GoLDSxmE:  Just  a  word  or  two 
about  the  thyroid  gland  in  dogs:  I  do  not  see 
how  you  can  make  a  comparison  between  the 
human  subject  and  a  bitch  who  gives  birth  to 
puppies  time  and  again.  A  female  dog  that  has 
enlarged  thyroid  glands,  even  very  marked 
enlargement,  may  live  for  many  years  and  never 
show  any  sjTnptoms  of  it.  Such  an  animal  will 
give  birth  to  puppies  probably  as  frequently,  if  a 
thoroughbred,  as  an  ordinary  dog  will.  The 
only  influence  that  the  enlarged  gland  seems  to 
have  on  the  puppies  is  that  they  are  not  as  good 
dogs  as  you  probably  get  from  a  female  dog  who 
did  not  have  an  enlarged  thyroid.  We  had  a  dog 
in  Chicago,  the  finest  female  dog  ever  bred 
in  this  country.  Her  grandfather  was  Major 
McKinley,  owned  by  General  Thomas,  on  the 
North  Side.  I  watched  her  for  ten  years.  She 
had  seven  litters  of  puppies  and  all  through  these 
she  had  an  immense  thryoid.     We  never  got  a 
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good  puppy  out  of  that  dog.  We  got  about 
40  or  42.  There  was  another  dog,  Olive  Den- 
bigh, who  took  the  first  prize  for  setters.  She 
took  first  prizes  at  most  of  the  bench  shows. 
This  animal  was  bred  to  the  finest  Gordon  setters 
that  could  be  got  and  supposed  to  give  the  finest 
dogs.  She  had  three  litters  of  puppies,  but  we 
never  got  a  good  puppy  from  her.  They  were 
bow-legged,  and  knock-kneed  and  cross-eyed. 
The  colors  were  not  right.  She  died  of  exoph- 
thalmic goiter.  Before  she  died  she  had  marked 
exophthalmis;  she  had  tremor,  etc.  This  is  the 
only  female  dog  I  have  watched  —  and  I  have 
watched  many  of  them  with  enlargement  of  the 
thyroid  —  that  ever  died  a  death  that  was  at  all 
typical  of  exophthalmic  goiter.  I  could  enumer- 
ate other  cases  in  the  same  way.  The  enlarged 
thyroid  in  male  dogs  does  not  have  any  effect 
whatever,  or  at  least  it  does  not  seem  to.  I  have 
one  dog  which  has  an  immense  th3n:oid  for  his 
age,  and  so  far  the  animal  has  not  shown  any 
symptoms.  Whether  the  influence  of  the  en- 
larged thyroid  on  the  puppies  is  because  they 
have  a  mighty  poor  soil  on  which  to  grow  or  not, 
I  cannot  say.  But  patients  with  enlarged  thy- 
roid are  mighty  sick  patients.  You  will  get  so 
many  of  them  if  you  examine  them  carefully. 
As  to  dilated  heart,  you  get  that  sometimes  in 
the  female  dogs.  You  get  a  much  larger  heart 
than  usual. 

As  regards  operating  on  the  thyroid  gland,  it  is 
a  bad  operation  on  any  dog.  If  you  operate  on  a 
male  dog  and  remove  a  part  of  the  thyroid  or 
most  of  it  the  dog  usually  dies.  It  is  the  same  on 
the  female  dog.  I  have  been  interested  in  watch- 
ing high-grade  female  dogs  for  many  years,  and  I 
have  yet  to  see  a  female  who  has  puppies  that 
come  up  to  expectations.  I  have  a  friend  on 
the  North  Side  who  has  a  dog  we  are  watching, 
a  high-bred  brindle  bull  bitch  with  a  large 
thyroid,  who  is  going  to  have  puppies  very  soon. 
The  sister  of  th^  animal  died  of  dystocia.  She 
had  a  th3^oid  quite  large  and  could  not  throw 
her  puppies;  she  died  when  it  came  to  birth. 
What  will  happen  to  this  one  we  do  not  know. 
But  if  she  has  the  high-grade  puppies  as  she 
ought  to  have  from  the  breeding  it  will  be  a  sur- 
prise. 

Dr.  N.  Sproat  Heaney:  Prof.  Carlson,  of  the 
University  of  Chicago,  has  made  observations 
corroborative  of  those  just  now  related  by  Dr. 
Goldstine.  He  further  observed  that  when  the 
mother's  goiter  was  of  such  a  nature  that  the 
thyroid  activity  was  deficient  the  pups  were 
uniformly  goitrous  but  that  normal  puppies  were 
born  when  the  goiter  caused  no  thyroid  insuffi- 


ciency. He  thought  that  this  might  be  explained 
upon  the  basis  of  a  compensation  —  that  the 
pups'  thjToids  hypertrophied  to  supply  the 
deficiency  of  the  necessary  thyroid  substances 
in  the  mother.  He  feels  that  he  has  proved  this 
hypothesis  experimentally  by  removing  portions 
of  the  glands  of  pregnant  bitches  and  securing 
puppies  with  hypertrophied  th)rroid  glands. 

Dr.  George  Schmauch:  I  am  familiar  with 
the  literature  on  this  subject,  and  so  far  as  I 
know  there  is  only  one  case  reported  of  Basedow's 
disease  in  a  dog.  That  experiment  has  been 
made  dozens  and  dozens  of  times,  and  no  one 
has  been  able  to  bring  on  real  exphothalmus 
connected  with  hyperthjnroidism.  All  these  dogs 
the  doctor  told  us  about  are  insufficient,  and  I 
venture  to  say  that  if  he  will  feed  his  dogs  with 
bone  they  will  raise  nice  puppies  without  any 
insufficiency  at  all. 

Dr.  Rudolph  W.  Holmes:  In  regard  to  the 
case  reported  by  Dr.  Thompson  of  partial  enlarge- 
ment of  the  thyroid  and  diminution  in  the  size 
of  the  uterus,  I  will  say  that  a  year  ago  I  had  a 
patient  whose  case  was  of  considerable  interest. 

A  woman  came  to  me  in  December,  who  had  been  mar- 
ried six  or  seven  weeks,  and  had  never  menstruated  since 
marriage.  The  uterus  was  characteristically  softened, 
was  enlarged)  and  she  was  beginning  to  have  nausea. 
She  had  one  or  two  attcks  of  emesis;  the  breasts  were 
enlarged,  the  areola  were  discolored,  and  we  got  colostrum. 
I  followed  her  along  the  next  month  and  thought  she  was 
about  ten  weeks  pregnant.  I  followed  her  along  the  suc- 
ceeding month  imtil  I  thought  she  was  about  fourteen 
weeks  pregnant,  the  uterus  becoming  symmetrical.  She 
had  the  characteristic  signs  of  pregnancy  continuing,  and 
when  it  came  to  the  next  period  she  said  she  passed  a  few 
drops  of  blood.  I  examined  the  uterus  and  thought  it 
was  about  the  size  of  a  ten  weeks'  pregnancy.  She  came 
back  again  and  had  no  "spotting"  of  blood,  and  I  examined 
her  to  see  whether  she  was  pregnant  or  not.  The  nausea 
had  subsided  and  the  colostrum  ceased.  She  is  now  four 
months  pregnant,  it  being  her  second  pregnancy.  Whether 
she  ever  had  signs  of  any  secretion  or  whether  something 
happened  to  the  corpus  luteum  about  the  fourth  month 
that  produced  this  retrogression,  I  do  not  know. 

About  three  months  ago  a  woman  came  to  me  who  had 
been  under  the  care  of  one  of  our  experts  on  tuberculosis 
for  the  treatment  of  incipient  tub^culosis.  She  had 
been  married  about  two  years.  She  came  to  me  in  the 
sixth  month  of  pregnancy.  She  had  missed  six  periods. 
I  examined  her  and  found  she  had  made  a  mistake,  that 
she  was  only  about  three  months  pregnant.  The  next 
month  she  came  to  me.  There  was  no  enlargement  of  the 
uterus.  She  had  slight  characteristic  symptoms  of  preg> 
nancy;  a  little  nausea  without  any  emesis;  the  breasts  were 
enlarged  and  tender;  the  areola  was  discolored  and  there 
was  colostnun.  I  told  her  she  made  a  mistake  of  three 
months,  and  I  commented  to  the  interne  that  even  if  the 
uterus  had  not  increased  in  size  there  was  something 
wrong:  there  was  probably  the  death  of  the  embryo. 
•She  went  home  after  the  second  visit,  when  she  was  about 
seven  months  pregnant,  and  two  or  three  days  later  she 
passed  a  little  blood.    She  came  back  and  stayed  in  the 
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hospital  about  a  week.  There  was  intermittent  bleeding, 
not  very  profuse,  but  still  it  was  persisting,  and  the  uteni 
was  smaller,  and  then  she  began  to  have  a  little  colic,  and 
I  thought  the  best  thing  was  to  empty  the  uterus.  There 
was  a  mass  of  necrotic  placental  tissue  found.  The  mem- 
branes were  not  foimd  and  unfortunately  perhaps  we  would 
not  have  found  an3rthing  anyway.  The  d6bris  was  so 
necrotic  that  I  threw  it  away.  She  did  not  have  anything 
wrong  with  her  thyroid,  and  I  thought  possibly  that  it 
was  a  coincident,  as  it  was  in  Dr.  Thompson's  case,  that 
there  was  this  retraction. 

Dr.  Thompson  (closing):  I  appreciate  the 
indefiniteness  of  the  experiments  I  have  related 
to  you.  I  referred  the  tissue  to  a  pathologist 
who  told  me  whether  I  had  parathyroid  or  thy- 
roid tissue.  I  found  it  so  very  difficult  to  deal 
with  the  parathyroids  in  rabbits  that  I  turned  to 
dogs.  It  is  easy  enough  to  locate  the  right  and 
left  lobes  of  the  thyroids,  but  the  isthmus  is  such 
a  delicate  structure  I  could  not  get  all  of  it.  Be- 
neath it  I  did  not  get  all  the  parathyroids  in  the 
cases  related,  but  I  concluded  that  I  had  damaged 
the  tissue  so  thoroughly  that  it  ceased  function- 
ating. 

I  was  very  much  interested  in  the  remarks  of 
Dr.  Dick,  and  I  am  sorry  he  did  not  go  into  the 
subject  more  explicitly. 

Dr.  Heaney  speaks  of  the  difficulty  of  this 
operation  and  I  coincide  with  him  in  regard  to  it. 
After  considerable  practice  in  handling  dogs  and 
examining  them  we  get  a  little  different  technique 
from  what  is  ordinarily  employed  in  the  operating 
room,  incising  the  skin  in  the  median  line,  and 


with  the  finger  dissecting  the  muscles  and  feeling 
the  thyroid.  Where  it  is  hypertrophied  it  is  easy 
enough.  The  thyroid  varies  more  in  dogs  than 
I  had  any  idea  of. 

With  reference  to  the  remarks  made  by  Dr. 
Bacon  about  pregnancy  being  interrupted,  I 
should  have  been  more  careful  in  my  statement, 
and  it  may  be  a  coincidence.  It  happened  at 
that  time.  The  woman  had  all  the  evidences  of 
pregnancy.  She  had  an  enlarged  and  softened 
uterus;  she  had  the  areola  discolored;  she  had  the 
line  in  the  center  of  the  abdomen  and  had  nausea. 
I  delivered  this  woman  of  a  future  pregnancy,  the 
child  being  healthy,  so  I  was  able  to  watdi  the 
remaining  thyroid,  which  hypertrophied  im- 
mensely at  the  next  pregnancy. 

Dr.  Schmauch:  Did  she  have  any  children 
before  that? 

Dr.  Thompson:  No.  I  agree  with  Dr. 
Schmauch  in  regard  to  the  thyroid  influencing 
menstruation.  I  have  collected  a  good  many 
reports  on  the  influence  of  the  thyroid  on  men- 
struation, but  it  was  not  possible  to  include  them 
in  a  paper  of  this  character.  There  is  no  doubt 
about  it:  We  do  not  appreciate  the  slighter 
variations  in  the  function  of  the  thyroid  in  preg- 
nancy and  in  diseases  of  the  pelvic  organs,  the 
ovaries,  etc.  I  feel,  for  my  own  part,  from  the 
slight  observations  I  have  made,  that  hereafter  I 
shall  make  examinations  of  the  thyroid  in  a 
routine  way  in  every  case  of  pregnancy  and  in 
every  g3mecological  patient. 
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Malformations  and  Congenital  Diseases  of  the 
FcETUS.  By  R.  Birnbaum,  M.  D.  Translated  and 
annouted  by  G.  Blacker,  M.  D.,  F.  R.  C.  P.,  F.  R. 
C.  S.    Philadelphia:  P.  Biakiston's  Son  &  Co.,  191 2. 

In  this  new  volume  the  author  has  attempted  to 
arrange  systematically  the  facts  relating  to  the 
various  malformations  and  the  congenital  diseases 
of  the  foetus.  While  this  material  may  be  found 
scattered  throughout  different  text-books,  manuals 
and  monographs,  it  is  certainly  an  advantage  to  the 
student  and  practitioner  to  have  it  assembled  in  such 
a  convenient  form  as  this.  While  the  entire  subject 
has  not  been  exhausted,  the  material  as  here  pre- 
sented, together  with  the  complete  bibliography, 
more  than  supplies  the  pre-existing  deficiency. 

The  causes  of  malformations  are  to  be  explained 
by  one  of  these  three  factors:  (i)  The  germinal 
factor,  in  which  is  found  the  explanation  of  twins 
and  double  monsters,  and  the  transmission  of  in- 
herited malformations;  (2)  the  action  of  the  amnion; 
(3)  changes  in  the  nutrition,  whether  the  causes  of 
this  are  to  be  found  in  the  action  of  the  amnion, 
or  in  the  influence  of  certain  chemical  bodies,  toxic 
or  otherwise.  In  his  classification  the  author  forms 
two  groups,  single  and  double.  Under  the  single 
group  are:  (i)  malformations  due  to  arrest  of  de- 
velopment, (2)  those  due  to  excess  of  development, 
(3)  those  due  to  errors  of  development,  (4)  those 
due  to  displacement  of  tissues  and  persistence  of 
foetal  structures,  and  (5)  those  due  to  fusion  of 
sexual  characters.  In  the  second  group  he  acknowl- 
edges difficulty,  and  reproduces  previous  classifi- 
cations by  Fdrster,  Taruffi,  Ahlfeld,  Marchand, 
and  Schwalle. 

Chapter  2  includes  maceration,  mummification 
and  dwarfs,  while  Chapter  3  treats  of  spina  bifida, 
with  a  carefully  arranged  differential  diagnosis. 
Defects  of  the  skull-cap,  hydrocephalus  and  mal- 
formations of  the  face  and  its  congenital  diseases 
are  also   discussed. 

The  thymus  gland  and  goiter  are  considered 
under  malformations  of  the  neck,  and  an  excellent 
classification  of  the  abnormal  disposition  of  the 
various  anatomical  portions  of  the  heart  is  offered. 
Congenital  diaphragmatic  and  umbilical  herniae, 
intestinal  occlusion,  and  atresia  ani  are  next  taken 
up.  One  of  the  most  interesting  discussions  is  that 
devoted  to  hermaphroditism,  where  a  logical  clas- 
sification is  presented  and  the  legal  aspects  of  the 
subject  briefly  entered  into.  This  legal  phase  is 
again  approached  by  Birnbaum  in  his  discussion  of 
monsters  and  of  the  pygopagi. 

Throughout    the    text,    Birnbaum,   as   a    gyne- 


cologist, treats  the  obstetrical  side  of  the  question  as 
of  most  importance,  and  in  greatest  detail  next  to 
the  anatomical  and  pathological.  This  tendency 
is  demonstrated  particularly  in  considering  defects 
of  the  skull,  in  hydrocephalus,  and  in  double  mon- 
sters. 

The  translation  is  entirely  satisfactory,  and 
Blacker  has  very  aptly  added  many  notes  to  the 
original  work,  partly  explanatory  and  partly  new 
material.  The  volume  fills  a  gap  in  obstetrical 
literature,  and  we  are  indebted  to  the  translator 
for  an  excellent  English  version. 

Carey  Culbe&tson. 

A  Text-Book  of  Gynecology.  By  William  Sisson  Gard- 
ner, M.  D.  New  York  and  London:  D.  Appleton  & 
Co.,  191 2. 

The  limited  time  of  the  overcrowded  medical 
student  has  been  held  in  mind  in  the  preparation  of 
this  volume  by  Dr.  Gardner.  Hence  essentials  have 
been  grouped  with  brief  explanation,  and  clearness 
has  been  aimed  at.  The  numerous  rarer  diseases 
have  been  considered  in  a  few  words,  and  many 
general  surgical  subjects  usually  presented  in  gyne- 
cological text-books  are  here  omitted.  The  technical 
side  of  various  operative  procedures  is  but  briefly 
stated,  -while  more  space  is  given  to  diagnosis  and  to 
the  commoner  diseases  with  which  the  student 
should  become  familiar.  Thus  the  author  has 
covered  the  field  of  gynecology  in  the  short  space 
of  271  pages,  and  at  that  the  text  does  not  appear 
crowded.  On  the  contrary  the  tyf>e  is  large  and 
clear,  with  sub-headings  readily  caught  by  the  eye; 
the  margins  are  generous,  while  illustrations  are 
frequent.  Of  these  latter  the  line  drawings  are  dear 
and  illustrating,  while  gross  and  microscopical 
specimens  are  well  demonstrated  in  reproductions 
from  photographs  and  photomicrographs. 

The  author  presents  his  topics  according  to  the 
anatomical  classification,  again  the  most  practicable 
scheme  for  the  medical  student.  Thus  diseases  of 
the  vulva  and  the  vagina  are  first  considered,  then 
injuries  to  the  pelvic  floor,  urinary  fistulas,  and 
diseases  of  the  urethra  and  bladder.  Likewise, 
chapters  are  grouped  together  covering  the  uterus, 
its  displacements,  the  cervix,  the  endometrium, 
then  malignant  and  benign  uterine  tumors.  Follow- 
ing diseases  of  the  tubes  and  the  pelvic  ceUulitis 
comes  extra-uterine  pregnancy.  Diseases  of  the 
ovary,  ovarian  cysts,  and  solid  tumors  of  the  ovary 
and  of  the  broad  ligaments  are  last  in  line. 

A  valuable  chapter  on  technique,  and  one  each  on 
post-operative    complications    and    post -operative 
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treatment  complete  the  volume,  save  for  the  care- 
fully prepared  index.  The  author  feels  that  enough 
has  been  given  on  each  subject  to  constitute  a 
thorough  presentation  of  it,  and  that,  in  its  brevity, 
the  text  thus  best  fulfills  Ins  aims  in  preparing  the 
field  of  gynecology  for  the  student. 

Carey  Culbertson. 

The  International  Medical  Annual.  New  York:  £. 
B.  Treat  &  Co.,  1913. 

The  International  Medical  Annual  for  19 13  fiUs 
a  long  felt  want  in  medical  literature  by  placing 
before  the  profession  all  of  the  latest  information  of 
the  preceding  year  in  all  departments  of  medicine 
and  surgery.  In  addition  to  the  department  on 
therapeutics  and  the  discussion  in  full  of  disease  and 
operations  which  were  found  in  the  previous  volume, 
the  volume  for  191 3  contains  a  glossary  of  the 
newer  phraseology  of  medicine  and  surgery.  The 
book  is  fully  illustrated  with  reproductions  from 
X-ray  plates,  with  photographs,  and  with  line 
drawings,  all  of  which  greatly  facilitate  the  assimi- 
lation of  the  reading  matter. 

Eugene  S.  Talbot,  Jr. 

Diseases  of  Children.  By  B.  K.  Rachford,  M.  D. 
New  York  and  London:  D.  Appleton  &  Co.^ 
T912. 

As  would  be  expected,  this  book  is  especially  good 
upon  the  functional  nerve  diseases  of  children,  as 
it  is  in  nerve  conditions  generally.  The  first  section 
on  hygiene,  growth  and  development,  examination 
of  the  sick  child,  and  therapeutics  of  infancy  and 
childhood,  contains  much  which  will  be  found  of 
great  value. 

The  portion  on  infant  feeding  is  confined  largely 
to  the  ideas  advanced  by  those  following  the 
percentage  method,  and  hence  does  not  give  as 
definite  conclusions  as  the  later  developments  on  the 
subject  would  seem  to  justify.  The  book  is  concise 
and  well  arranged.  The  pictures  are  most  of  them 
original.  C.  G.  Grulee. 

Genito-Urinaky  Diseases  and  Syphilis.  By  H.  D. 
Morton,  M.  D.    Philadelphia:  F.  A.  Davis  Co.,  191 2. 

The  author  has  brought  this  edition  down  to 
date.  The  information  added  is  accurate  and 
sufficiently  explicit  for  both  practitioners  and 
students.  The  treatment  of  bladder  tumors,  newer 
diagnostic  methods  employed  in  kidney  diseases,  the 
treatment  of  syphilis  with  salvarsan,  the  discussion 
of  the  Wassermann  reaction,  and  many  new  illustra- 
tions have  been  added.  Gonorrhoea  and  its  compli- 
cations are  treated  with  detail  and  modern  methods 
of  treatment  are  reviewed.  However,  the  vaccine 
and  serum  treatment  for  genito-urinary  diseases, 
as  well  as  some  other  points,  has  received  but  scant 
attention.  This  is  but  natural,  considering  there  is 
but  one  volume.  On  the  whole,  the  book  can  be 
recommended.  L.  £.  Schmidt. 


Obstetrics,  The  Practical  Medicine  Series.  Vol.  V. 
Edited  by  Joseph  B.  DeLee,  A.  M.,  M.  D.,  with  the 
collaboration  of  Herbert  M.  Stowe,  M.  D.  Chicago: 
The  Year  Book  Publishers,  191 2. 

This  yearly  review  of  all  that  is  worth  while  in 
the  progress  of  obstetrics  is  a  convenient  and  useful 
grouping  of  up-to-date  matter  for  the  use  of  the 
accoucheur.  It  is  interesting  to  note  such  a  topic 
as  the  use  of  salvarsan  in  obstetrics  and  to  learn  that 
the  results  have  not  been  altogether  desirable  —  in 
fact,  that  it  exposes  the  foetus  to  considerable 
danger  to  inject  salvarsan  into  a  pregnant  woman. 
The  blood-serum  treatment  of  the  toxaemia  of  preg- 
nancy appears  to  be  3delding  good  results,  and  the 
editors  of  this  book  endorse  its  administration  in 
severe  cases.  The  editorial  comments  throughout 
the  book  are  conservative  and  in  line  with  the  ac- 
cepted teaching  of  the  day.  Books  of  this  kind 
have  a  value  in  indicating  where  the  good  literature 
may  be  obtained,  thereby  saving  much  valuable 
time  in  the  search  for  the  real  progress  in  the  subject- 
matter  under  discussion. 

Pharmacology  and  Therapeutics.  H.  C.  Wood,  Jr. 
Philadelphia:  J.  B.  Lippincott  Co. 

The  title  of  this  work  is  somewhat  of  a  misnomer, 
as  it  is  really  a  text-book  of  materia  medica,  to 
which  have  been  added  brief  statements  and  dis- 
cussions on  the  pharmacology  and  therapeutics  of 
the  drugs  considered. 

The  classification  is  an  improvement  on  the  ones 
commonly  made,  the  author  having  grouped  drugs 
according  to  their  general  action;  e.  g.,  (hugs  used 
to  affect  the  secretions,  drugs  used  to  affect  the 
nervous  system,  drugs  used  to  affect  the  circulation, 
etc.  This  permits  a  discussion  of  the  pharma- 
cological action  of  each  sub-group  as  a  whole. 
Animal  experiments  and  tracings  are  cited  to  dem- 
onstrate the  action  of  many  of  the  more  important 
group  members. 

Dr.  Wood's  remarks  upon  therapeutics  are 
particularly  worthy  of  praise,  for,  on  the  one  hand, 
he  does  not  neglect  to  explode  many  therapeutic 
fallacies,  while  on  the  other,  he  is  positive,  but  at  the 
same  time  conservative,  in  his  statements  concern- 
ing the  value  of  the  active  drugs  and  the  indications 
for  their  use. 

The  only  criticism,  and  it  is  a  minor  one,  is  in 
regard  to  a  few  brief  sections  on  treatment;  e.  g., 
treatment  of  acute  bronchitis,  treatment  of  chronic 
heart  disease,  treatment  of  malaria,  etc.  It  seems 
to  the  reviewer  that  these  are  outside  the  scope 
of  the  book.  They  are  not  complete  enough  to 
be  of  much  value,  and  impress  one  as  being  super- 
fluous. 

There  is  an  introductory  chapter  on  prescription 
writing,  mode  of  action  of  drugs,  etc. 

The  book  bears  the  stamp  of  authority,  and  can 
be  recommended  as  a  practical  text  on  materia 
medica  for  students  and  as  a  reference  book  for 
practitioners.  Jas.  F.  Churchill. 
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T&E  Fkiends  of  the  Insane,  and  Other  Essays.  By 
Bayard  Holmes,  M.  D.  Cindnnati:  Lancet-Clinic 
Publishing  Company. 

Anyone  interested  in  the  sociological  problems  of 
caring  for  the  insane,  in  the  study  of  the  pathology 
or  cure  of  insanity,  or  the  condition  as  a  domestic 
problem,  can  well  afford  to  read  every  page  of  Dr. 
Bayard  Holmes'  Essays  on  The  Friends  of  the 
Insane. 

Those  who  are  acquainted  with  Dr.  Holmes' 
ludd  style  in  stating  fearlessly  his  views  will  not 
fail  to  see  that  their  friend  has  struck  twelve  in  this 
literary  effort,  and  all  those  who  are  privileged  to 
dip  into  the  volume  at  all  will  be  charmed  and  stirred 
by  a  new  discovery.  We  take  pleasure  in  this 
instance,  in  breaking  our  rule  to  exdude  all  but 
strictly  surgical  books  from  our  review  department, 
to  give  a  few  terse  quotations  from  this  work  of 
Dr.  Holmes  in  order  to  induce  the  reader  to  peruse 
the  book  in  its  entirety: 

"It  has  seemed  very  unreasonable,  not  to  say 

cruel,  that  the  insane  are  cared  for  by  the  State, 

not  for  their  own  good,  but  as  Dr.  George  Webster, 

President  of  the  Illinois  State  Board  of  Health,  once 

said  at  a  banquet  of  a  medical  fraternity,  for  the 

good  and  safety  of  the  sane.     Millions  are  spent 

in  custody,  but  not  a  dollar  in  cure,  not  a  dollar  in 

research.  .  .   .  For  every  thousand  dollars  spent 

in  custody  ten  dollars  ought  to  be  spent  in  research. 

Economy  might  dictate  that  even  a  hundred  dollars 

out  of  each  thousand  should  be  spent  in  research 

and  cure.    As  it  b,  absolutely  no  effort  is  made  by 

any  department  of  State  to  shut  off  the  need  of  an 

expense  for  custody  of  the  insane,  which  b  as  much 

a  burden  to  industry  as  a  perpetual  war.  .   .  .  It  is 

my  belief  that  this  work  of  investigating  the  causes 

of  insanity  should  be  carried  on  by  the  university. 

The  problem  seems  to  be  one  of  biologic  chemistry. 

The  chemical  libraries  and  trained  chemists  and 

biologists  are  already  crowded  about  the  university. 

.    .    .  The  insane  themselves  cannot,  for  various 

and  obvious  reasons,  present  their  claims.     The 

friends  of  the  insane  have  never  been  organized  for 

their  own  protection,  education  and  consolation. 

There  seems  to  be  a  strange  isolation  in  the  fact  of 

insanity  in  the  household.    For  death  and  for  the 

bereaved  by  death  there  is  ostentatious  sympathy 

and  consolation  from  friends  and  strangers  and  the 

world  of  literature.    For  the  bereaved  by  insanity 

there  is  a  fateful  silence  and  turning  away.   .    .    . 

"There  is  no  state  institution  where  adequate 
encouragement  is  provided  for  the  study  of  the 
causes  of  insanity  or  of  the  conditions  of  parasitism, 
hsmology,  nutrition  and  metabolism  during  the 
course  of  the  disease.  There  is  no  state  in  which  the 
insane  are  available  for  demonstration  to  medical 
societies  and  medical  students.  The  ordinary  means 
of  studying  insanity  which  medical  men  have  in 
studying  afl  other  diseases  is  taken  away  from  the 
medical  profession  by  law,  and  no  other  provisions 
are  made  at  all  commensurate  with  the  importance 


and  the  complexity  of  the  problem.  .  .  .  The  courts 
should  be  provided  by  the  friends  of  the  insane  with 
a  questor  or  advocate  for  the  insane,  whose  duty 
it  should  be  to  call  the  attention  of  the  court  to  such 
evidence  as  might  early  lead  to  the  treatment  of 
cases  of  incipient  insanity,  such  as  the  State  now 
provides,  and  thus  save  the  judiciary  from  the 
bungling  decisions  which  so  often  confound  officers 
of  penal  institutions. 

"When  insanity  comes  to  a  household,  there  b 
nothing  too  expensive  to  be  undertaken.  The 
private  sanitarium  is  recommended  by  alienists 
because  the  family  dread  and  are  terrified  by  the 
state  institutions.  .  .  .  Those  who  look  upon  sur- 
roundings of  luxury  as  more  important  than  the 
researches  which  reason  dictates  will  always  pat- 
ronize these  places,  where  brass  door  knobs  and 
Brussels  carpets  take  the  place  of  bolts  and  bare 
floors.  If  a  small  part  of  the  largess  poured  out  on 
the  unsanitary,  unnecessary  and  unappreciated 
display  of  the  private  mad-houses  was  devoted  to 
research,  something  could  be  accomplished  by 
private  initiative,  and  that  promptly." 

The  Healthy  Baby.    By  Roger  H.  Dennett,  M.  D. 
New  York:  The  Macmillan  Company,  191 2. 

This  book,  intended  for  the  laity,  strikes  one  with 
its  clear  common  sense.  Many  points  about  which 
the  physician  dealing  with  children  is  so  constantly 
questioned  are  answered  clearly  and  satisfactorily 
in  this  volume.  It  seems  a  book  which  can  be  safely 
placed  in  the  hands  of  the  laity.  One  may  differ 
slightly  from  the  author  in  the  question  of  the 
intervals  between  feedings,  and  perhaps  the  compo- 
sition, but  on  the  whole  the  book  is  conservative 
and  very  practical.  C.  G.  Gkxtlee. 

Herself  (Talks  with  Women  Concerning  Themsdves). 
False  Modesty.  CoNnoENCEs.  Trttihs.  By 
£.  B.  Lowry,  M.  D.    Chicago:   Forbes  &  Co.,  1912. 

This  series  of  four  books  is  presented  to  the  public 
in  response  to  the  crying  need  for  fundamental  knowl- 
edge regarding  sexual  development  and  hygiene. 

Advanced  thinkers  and  teachers  agree  that  these 
subjects  should  be  taught  in  public  schools,  and 
indeed  they  are  taught  in  many;  but  it  is  difficult 
to  present  these  subjects  to  pupils  in  a  beneficial 
way,  just  because  the  teacher  is  a  stranger  and  does 
not  enjoy  the  close  confidence  required  of  such  a 
teacher,  and  second,  the  pupil  has  previously  been 
perniciously  taught  many  things  by  his  or  her  older 
associates  and  is  wont  to  lightly  consider  the  subject 
when  presented  in  a  public  manner. 

The  object  of  the  author  in  this  series  is  to  obviate 
these  difficulties  by  instructing  the  parent  and  guar- 
dian how  to  present  these  vital  subjects  to  the 
children,  to  read  the  text  with  them  and  explain  it 
to  them.  The  volume  concerning  women  is  valua- 
ble in  that  it  presents  in  simple  language  the 
physiology  and  hygiene  of  the  sexual  organs,  regard- 
ing which  gross  ignorance  prevails.  The  books  can 
be  highly  recommended.  H.  A.  Potts. 
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THE   SIGNIFICANCE   OF    ANAEMIA   AS    AN   OPERATIVE   RISK^ 

By  henry  T.  BYFORD,  M.  D.,  Chicago 


THE  value  of  statistical  evidence  is  very 
indefinite  unless  the  statistics  are 
large,  and  the  conclusions  can  only  be 
applied  to  the  concrete  case  after  an 
analysis  that  takes  into  consideration  an 
abimdance  of  minute  detail  that  is  seldom 
obtainable.  Hence  I  have  considered  it 
more  profitable  to  study  individual  cases  of 
anaemia  out  of  my  case  records,  hoping  that 
the  conclusions  arrived  at  might  be  of  value 
in  illustrating  the  treatment  of  similar  cases. 
I  have  not  drawn  any  conclusions  from  one  or 
two  cases,  but  will  hot  have  time  to  cite  more 
than  one  or  two  illustrative  cases  of  any  one 
kind.  I  find  that  the  records  of  my  early 
cases  are  well  adapted  to  the  purpose  because 
the  operations  were  performed  without  the 
benefit  of  our  recent  advances  in  methods  of 
diagnosb  or  operative  detail  and  abounded  in 
instructive  complications.  It  has  often  been 
said  that  we  learn  more  by  our  failures  than 
by  our  successes. 

For  such  a  study  it  is  convenient  to  divide 
anaemia  into  two  types,  anaemia  with  com- 
pensation and  anaemia  without  compensation. 
Anaemia  with  compensation  is  that  type  in 
which  the  patient's  functions  have  so  far 
compensated  for  the  anaemia  that  he  or  she 
may  be  treated  up  to  a  certain  point  as  a 
normal  individual.  One  of  the  characteristics 
of  this  type  is  that  when  the  cause  has  been 
removed  tonics  and  nourishing  food  do  not 


promptly  relieve  it.  An  anaemic  habit  has 
been  acquired  and  it  takes  time  for  a  general 
readjustment  of  function  that  will  be  com- 
patible with  a  different  quality  of  blood.  I 
will  relate  a  typical  case  of  this  kind  operated 
upon  January  13,  1892,  twenty-one  years  ago, 
before  I  was  in  the  habit  of  making  a  blood 
count. 

The  patienl,  Mrs.  Van  A.,  had  been  having  pro- 
fuse menstruation  for  years  and  had  become  so 
anaemic  that  I  hardly  expected  her  to  recover  from  the 
operation.  The  mucous  membranes  were  strikingly 
pale,  and  the  skin  had  a  pronounced  cachectic, 
yellowish  hue  such  as  we  see  in  patients  with  ad- 
vanced carcinoma.  Nevertheless  she  stood  the 
operation  of  abdominal  hysterectomy  for  a  large 
fibroid  tumor  as  well  as  the  average  case,  recovered 
promptly  and  went  home  at  the  usual  time.  I  saw 
her  twice  during  the  following  three  years  and  could 
not  discover  that  her  lips  had  any  more  color  nor 
that  her  skin  was  less  saJlow,  although  she  had  had 
no  more  haemorrhages,  and  said  that  she  felt  well 
and  was  attending  to  her  household  duties  without 
the  assistance  of  a  servant. 

As  a  contrast  to  this  one  we  might  cite  cases 
of  frequently  repeated  moderate  haemor- 
rhages due  to  internal  hemorrhoids  or  gastric 
ulcer  in  which  the  patients  lose  strength  and 
resistance  rapidly  and  die  imless  the  haemor- 
rhages are  soon  stopped. 

In  Mrs.  Van  A.  ^s  case  I  explain  the  difference 
by  the  fact  that  there  had  been  time  between 
the  menstrual  losses  for  almost  complete  re- 
cuperation.    She  lost  a  little  ground  each 


^  Read  before  the  American  Gynecological  Society.  Washington,  D.  C,  May  8. 1913. 

271 


272 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


month,  yet  not  so  much  but  that  she  could 
continue  a  life  of  moderate  activity  and  de- 
velop compensation  about  as  fast  as  the  anae- 
mia progressed.  She  retained  a  fairly 
normal  amount  of  fatty  tissue  and  maintained 
considerable  muscular  development.  As  the 
muscles  are  great  storehouses  of  energy  the 
presence  of  a  certain  amount  of  muscular 
development  is  perhaps  the  most  important 
factor  in  the  production  and  maintenance 
of  compensation.  In  the  cases  of  frequent, 
moderate  haemorrhages  the  patient  does  not 
sufficiently  make  up  for  the  loss  between  the 
attacks  to  prevent  serious  deterioration,  not 
only  of  the  blood  but  of  the  tissues  and  func- 
tions of  the  body. 

The  anaemic  habit  of  such  cases  is  well  illustrated 
by  a  case  of  moderate  anaemia,  Miss  A.  K.,  aged 
nineteen  years,  upon  whom  I  performed  myomec- 
tomy December  15,  1901.  She  came  to  me  October 
29th  with  a  blood  count  of  4,100,000  erythrocytes, 
14,200  leucocytes  and  65  per  cent  of  haemoglobin. 
I  sent  her  to  a  rest  cure  for  six  weeks,  from  which 
she  returned  with  the  same  number  of  erythrocytes, 
the  same  haemoglobin  percentage  and  a  count  of 
12,200  leucocytes.  She  stood  the  operation  as 
well  as  any  one  could  and  recovered  from  it  rapidly. 
We  might  say  that  she  was  compensated  for  65  per 
cent  haemoglobin  and  80  per  cent  erythrocytes. 

Mrs.  M.  L.  E.  had  a  blood  count  May  25,  iqio, 
of  4,380,000  erythrocytes,  7,200  leucocytes  and  a 
hemoglobin  .  percentage  of  43.  I  resected  the 
ovaries  for  a  complete  cystic  degeneration  of  one  and 
almost  complete  of  the  other.  She  went  home  after 
a  prompt,  uncomplicated  convalescence  and  re- 
turned in  nine  months  with  a  count  of  4,100,000 
erythrocytes,  6,000  leucocytes  and  haemoglobin 
percentage  of  45.  She  seemed  to  be  compensated 
for  45  per  cent  haemoglobin  and  80  per  cent  erythro- 
cytes. I  have  records  of  several  cases  that  remained 
below  50  per  cent  from  one  to  several  years  and  yet 
were  able  to  do  light  housework  with  but  little  or 
no  complaint. 

A  study  of  cases  of  this  type  of  anaemia  has 
revealed  the  following  characteristics,  all  of 
which  were  present  in  most  cases  and  most  of 
which  were  present  in  all  of  them: 

The  development  of  the  anaemia  is  gradual, 
or  if  it  had  been  produced  suddenly  or  rapidly 
it  has  lasted  a  considerable  time.  Compen- 
sation requires  time  to  come  as  well  as  time  to 

go. 

Cases  of  anaemia  discovered  at  the  meno- 
pause, and  supposed  to  be  connected  with  it, 
sometimes    respond    exceedingly    slowly    to 


treatment.  This  is  because  conditions  have 
for  a  long  time  been  working  to  produce  and 
perpetuate  the  anaemia,  and  may  be  of  a 
social,  sexual,  pathological,  psychic  or  purely 
physical  kind.  At  the  time  of  the  meno- 
pause, if  not  before,  the  anaemic  habit  has 
been  acquired  and  compensation  for  a  certain 
degree  of  anaemia  has  been  established.  They 
therefore  recover  slowly,  no  matter  how  favor- 
able the  circumstances.  The  menopause  is 
not  to  blame  except  that  it  does  not  help  the 
case. 

The  anaemia  of  old  age  partakes  somewhat 
of  this  kind.  It  cannot  be  cured,  but  the 
individual,  if  free  from  organic  disease,  lives 
on  and  remains  apparently  normal  and  com- 
fortable within  her  limitations  and  may  live 
longer  than  she  would  if  her  blood  had  been 
kept  up  to  the  standard  of  middle  life. 

Another  characteristic  is  the  comfort  and 
vigor  with  which  the  duties  of  a  moderately 
active  life  are  performed  by  individuals  of 
this  type.  They  do  not  complain  without 
good  cause  except  when  their  haemoglobin  and 
erythrocyte  percentages  become  reduced  be- 
low their  compensation  figures,  and  are  not 
subject  to  those  attacks  of  irritability,  languor 
and  exhaustion  that  are  apt  to  supervene 
without  apparent  cause  after  slight  mental  or 
physical  disturbances  in  patients  with  a 
haemoglobin  percentage  of  70  or  below  and  an 
erythrocyte  count  below  4,000,000. 

The  compensated  case  is  seldom  greatly 
emaciated  unless  she  inherits  leanness  or  has 
been  sickly  in  her  youth.  An  abundance  of 
fat  appears  to  be  of  benefit  to  the  anaemic 
patient  as  an  operative  risk,  although  I  be- 
lieve it  may  work  the  other  way  with  patients 
whose  blood  is  normal.  I  have  a  fleshy  pa- 
tient who  is  doing  her  own  housework  and 
says  she  feels  well,  yet  her  haemoglobin  is  52 
per  cent  and  her  erythrocyte  count  is  4,072,- 
000. 

The  blood  pressure  is  usually  about  normal, 
sometimes  slightly  above  normal.  The  better 
the  muscular  development  of  the  patient,  the 
better  is  the  pressure  apt  to  be  at  a  given 
haemoglobin  percentage.  The  pulse  is  of 
ordinary  frequency  and  may  be  quite  slow 
when  the  patient  sits  or  lies  down,  but  is  apt 
to   be   unduly   accelerated   during   vigorous 
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muscular  action.  The  erythrocyte  count  is 
seldom  much  below  4,000,000,  sometimes  as 
high  as  5,000,000. 

Another  characteristic  has  already  been 
mentioned,  viz.,  the  slowness  with  wluch  the 
anaemia  responds  to  treatment.  The  func- 
tions do  not  seem  to  call  for  better  blood. 
When  a  person  has  a  compensation  for  70 
per  cent  and  the  percentage  is  forced  rapidly 
up  to  80  per  cent  he  feels  overstimulated,  for 
he  is  producing  energy  faster  than  he  can 
utilize  or  store  it.  He  feels  mentally,  physi- 
cally and  sexually  vigorous,  the  same  as  a 
well-nourished  person  who  feels  particularly 
well.  But  the  haemoglobin  percentage  soon 
goes  down  to  the  neighborhood  of  70  again 
or  he  begins  to  have  toxic  or  gouty  s3anptoms 
the  same  as  an  overfed  person  who  is  not 
anaemic. 

I  removed  the  extremely  adherent  appendages  in 
the  case  of  Mrs.  G.  W.  M.,  age  36,  in  1905.  She 
was  sallow  and  anaemic  and  greatly  debilitated,  but 
I  have  no  record  of  a  blood  count  at  that  time. 
August  10,  19 10,  she  consulted  me  about  a  serous 
discharge  from  the  nipple  which  was  cured  by  X-ray 
treatment.  She  was  otherwise  in  what  she  called 
good  health.  Her  haemoglobin  was  80  per  cent, 
erythrocyte  count  4,510,000  and  leucocyte,  6,200.  I 
have  a  record  March  15,  191 2,  of  haemoglobin  60 
per  cent,  erythrocyte  4,660,000,  leucocytes  5,000. 
The  first  week  in  May  she  was  treated  by  her  home 
doctors  for  an  attack  of  appendicitis.  The  last  of 
June  she  went  to  an  excellent  sanitarium,  and 
August  2oth,  after  having  gained  steadily  in  strength, 
the  percentage  of  haemoglobin  was  65,  the  erythro- 
cyte count  5,060,000  and  the  leucocyte  5,200.  As 
she  was  feeling  well  and  strong  enough  I  removed 
the  enlarged  adherent  appendix.  She  was  again 
in  town  March  10,  19 13,  and  called  upon  me  and 
reported  that  she  felt  unusually  well.  I  had  a 
blood  count  made  in  order  to  learn  at  what  figures 
she  was  feeling  so  well.  The  blood  from  which  the 
erythrocyte  count  was  to  be  made  was  lost  by  the 
pathologist,  but  the  haemoglobin  percentage  was 
only  67.  The  blood  pressure  was  116.  I  take  it  for 
granted  that  the  erythrocyte  count  was  normal  or 
nearly  so,  as  it  had  always  ranged  between  4^^  and 
5  million.  She  seemed  compensated  at  67  per  cent 
haemoglobin.  A  year  and  a  half  after  the  record  of 
haemoglobin,  which  was  80  per  cent,  she  had  an 
attack  of  appendicitis.  Whether  or  not  trying  to 
keep  her  haemoglobin  up  to  80  per  cent  had  any- 
thing to  do  with  the  cause  of  the  appendicitis  I  am 
not  prepared  to  say,  but  I  think  it  did. 

Patients  with  compensation  take  anaesthet- 
ics about  as  well  as  those  who  are  not  anaemic 
and  stand  the  shock  of  operation  and  the 


ordinary  loss  of  blood  quite  well.  They 
cannot  endure  excessive  drains  upon  their 
vitality,  but  can  be  brought  quite  low  and 
recover  promptly.  The  relatively  large  num- 
ber of  erythrocytes  so  often  present  may 
possibly  account  for  this. 

The  urinalysis  generally  shows  a  slightly 
subnormal  excretion  of  urea  and  sometimes  a 
moderate  amount  of  indican  or  oxalate 
crystals,  but  may  be  entirely  normal  or  be 
altered  by  a  disordered  metabolism,  as  in  the 
well-nourished  subjects. 

In  the  other  group  of  cases,  viz.,  anaemia 
without  compensation,  an  adjustment  of  the 
functions  has  not  taken  place  sufficient  to 
enable  the  patient  to  perform  comfortably 
the  ordinary  duties  of  a  physically  active  life 
with  the  blood  she  possesses.  Sometimes  a 
relative  compensation  is  found  in  bed-ridden 
patients  but  it  is  not  real,  for  the  comfort 
depends  upon  a  subnormal  demand  upon  the 
functions  rather  than  a  true  compensation. 

This  group  is  more  important,  surgically 
considered,  than  the  first  because  it  includes 
the  poor  risks  which  are  as  apt  to  surprise  the 
operator  by  bad  results  as  the  compensated 
cases  surprise  him  by  good  results. 

One  of  the  most  interesting  classes  of  cases 
in  which  compensation  may  be  wanting  is 
that  in  which  a  chronic  sepsis  complicates 
the  anemia. 

I  will  illustrate  by  relating  the  case  of  Mrs.  P.  .aged 
40,  seven  children,  youngest  three  years  old,  upon 
whom  I  operated  April  11,  1889,  for  chronic  pyo- 
salpinx.  The  right  Fallopian  tube  contained  a  small 
quantity  of  pus  and  the  adhesions  were  bilateral  and 
extensive,  including  the  appendix  vermiformis. 
The  right  ovary  was  in  the  Douglas  cul-de-sac  and 
imbedded  in  a  blood  clot  the  size  of  a  hen's  egg,  about 
which  the  omentum  was  wrapped.  When  I  separat- 
ed it  from  its  adhesions  the  omentum  was  ecchymotic 
and  nearly  as  thick  as  the  palm  of  the  hand  and  re- 
quired catgut  suturing  for  bleeding  areas.  The 
small  intestines  and  sigmoid  flexure  were  also  firmly 
adherent  to  the  mass.  The  appendix  was  of  course 
removed.  After  the  operation  the  pulse  was  160 
but  soon  came  down  to  120  and  ranged  between 
1 20  and  1 10  during  the  first  week.  The  temperature 
remained  below  100°  F.  Six  days  after  the  operation 
the  patient  was  hungry  and  eating  crackers  and 
beefsteak  with  relish.  About  the  middle  of  the 
second  week  she  began  to  refuse  food,  was  taken  with 
a  moderate  septic  diarrhoea,  failed  rapidly  and  died 
at  the  end  of  the  second  week.  At  the  autopsy  I  was 
surprised   to   see   how   perfect   the   post-operative 
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repair  had  been.  All  of  the  omental  ecchymosis 
and  induration  had  disappeared  and  the  (>eritoneal 
cavity  looked  healthy  excepting  some  adhesions 
about  the  stumps.  The  only  discoverable  cause 
of  death  was  a  small  abscess  in  the  thigh  that  had 
been  produced  by  a  hypodermic  injection.  This 
was  24  years  ago.  To-day  I  would  be  better  able 
to  make  an  estimate  of  the  patient's  resisting  powers, 
and  would  probably  not  run  into  the  danger  I  did 
in  that  instance. 

As  a  contrast  to  this  one  I  could  cite  many 
cases  of  sepsis  without  anaemia  in  which  the 
patient  would  endure  ten  times  as  much  in- 
fection. It  is  not  necessary  for  me  to  call 
attention  to  the  prevalence  of  hidden  foci  of 
infection,  except  to  emphasize  their  impor- 
tance in  connection  with  anaemia. 

Another  class  of  cases  of  anaemia  without 
compensation  are  the  bed-ridden,  chronic 
invalids,  usually  women,  with  faulty  meta- 
bolism or  other  functional  disease.  If  such 
a  patient  is  not  anaemic,  or  only  temporarily 
so,  she  may  for  a  time  be  benefited  by  her 
idle  life.  She  may  be  bed-ridden  a  large  part 
of  the  time  for  years  and  retain  her  freshness 
and  youth  beyond  the  usual  limits.  If,  how- 
ever, she  is  decidedly  anaemic  and  emaciated 
she  becomes  a  poor  risk.  Her  blood  pressure 
is  low,  her  muscles  are  poorly  developed  and 
her  reserve  albumen  minimal.  This  must  be 
remedied  by  a  preparatory  treatment  that 
includes  either  active  or  passive  muscular 
exercise  and  judicious  feeding.  She  must  be 
taught  physical  endurance  by  giving  her 
something  to  endure. 

Another  class  includes  those  who  are  de- 
cidedly anaemic  in  connection  with  excessive 
child-bearing,  habitual  loss  of  sleep,  mental 
distress,  anxiety,  drug  habits,  unwholesome 
food  and  other  unhygienic  or  abnormal 
influences.  They  are  usually  emaciated  or 
considerably  underweight  and  show  their 
physical  depression  and  mental  distress  in 
their  looks.  The  pulse  is  rapid,  except  per- 
haps when  lying  down,  the  blood  pressure 
low  and  the  temperature  often  subnormal. 
They  complain  of  ill  feelings  and  are  subject 
to  attacks  of  nervous  irritability  or  depression 
without  apparent  adequate  cause.  The  urine 
is  apt  to  be  concentrated  from  their  failure  to 
drink  enough  water,  and  to  contain  an  excess 
of  the  phosphates  or  oxalates,  while  the  daily 


excretion  of  urea  may  be  less  than  the  normal 
average.  Such  patients  are  using  up  energy 
faster  than  they  create  it  and  require  a  more  or 
less  extended  preparatory  treatment  to  render 
them  good  risks.  The  Weir-Mitchell  rest 
cure,  followed  by  regulated  exercise  and  diet, 
gives  good  results. 

Many  cases  of  so-called  neurasthenia, 
hysteria  and  chlorosis  belong  to  one  of  these 
last  two  classes  of  uncompensated  anaemia. 

Anaemias  of  short  duration,  unless  very 
moderate,  are  apt  to  give  rise  to  bad  risks. 
The  organs  are  functionating  to  a  scale  that 
requires  a  certain  quality  of  blood,  and  there 
has  been  neither  time  for  the  development  of 
compensation  nor  for  recovery  from  the 
anaemia.  Convalescents  from  the  grippe, 
diphtheria,  typhoid  fever,  pneumonia,  gastro- 
intestinal disorders,  serious  injuries,  etc.,  do 
not  become  good  risks  as  soon  as  the  infection 
or  prostration  has  disappeared, —  not  until 
the  usual  anaemia  has  been  cured,  or  at  least 
until  the  patient  is  able  to  take  active  physical 
exercise  with  comfort. 

Moderate  haemorrhages  frequently  repeated 
have  already  been  mentioned.  Sudden  star- 
vation in  such  diseases  as  appendicitis  and 
gastric  ulcer  and  prolonged  dieting  pre- 
paratory to  abdominal  operations  produce 
uncompensated  anaemia  with  a  low  resisting 
power,  and  the  condition  should,  if  pK)ssible, 
be  relieved  by  a  preparatory  period  of 
judicious  feeding  before  the  operation  is  per- 
formed. 

In  cases  of  advanced  malignant  disease, 
exopthalmos,  tuberculosis,  parasitic  blood 
diseases,  arteriosclerosis,  nephritis,  sclerosis 
of  the  liver  and  other  chronic  diseases  the 
anaemia  is  often  uncompensated  and  thus 
influences  unfavorably  the  otherwise  favorable 
chances  of  the  patient  as  an  operative  risk. 
It  is  not  safe  to  estimate  the  patient's  chances 
alone  by  the  degree  of  the  anaemia,  for  the  risk 
of  the  operation  will  be  comparatively  good 
or  bad  according  to  the  presence  or  absence 
of  compensation. 

With  regard  to  degrees  of  anaemia  I  believe 
that  there  is  a  tendency  to  underestimate  the 
influence  of  a  moderate  reduction  in  the  niun- 
ber  of  erythrocytes.  A  count  of  4,cxx>,ooo 
erythrocytes   gives   a   different   haemoglobin 
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value  from  one  of  5,000,000  since  there  are 
only  four-fifths  of  the  number  of  haemoglobin 
carriers,  and  the  haemoglobin  value  of  the 
individual  corpuscle  is  usually  reduced. 

In  the  treatment  of  uncompensated  cases, 
my  observation  has  been  that  large  doses  of 
iron  or  extract  of  red  bone  marrow,  with  small 
doses  of  phosphorous,  and  a  liberal  allowance 
of  red  meat  and  easily  digested  fat  is  often 
attended  with  a  rapid  and  considerable  im- 
provement in  the  blood  picture.  In  com- 
pensated cases  we  cannot  obtain  quick  results 
with  such  treatment  and  our  aim  should  be  to 
place  the  patient  as  nearly  as  possible  under 
ideal  hygienic  conditions,  particularly  with 
regard  to  diet,  sleep,  exercise  and  fresh  air, 
and  be  satisfied  with  gradual  blood  changes. 
Chronic  anaemia  without  symptoms  and  with 
a  certain  amount  of  compensation  exists  in 
most  patients  who  are  subject  to  occasional 
attacks  of  symptoms,  and  we  find  that  our 
remedial  measures  may  restore  them  quickly 
to  a  state  of  comfort  and  good  health,  but  the 
improvement  in  the  blood  percentages  will 
only  be  up  to  the  figures  that  represent  their 
compensation,  after  which  the  hemoglobin 
percentage  rises  very  slowly. 

As  a  general  rule  we  might  say  that  patients 
who  have  been  anamic  long  enough  to  acquire 
the  anaemic  habit,  who  have  a  normal  or  rather 
high  blood  pressure,  an  erythrocyte  count 
above  4,000,000,  who  are  leading  a  physically 
active  life  without  great  discomfort  and  who 


are  not  noticeably  emaciated  make  much 
better  operative  risks  than  the  degree  of 
anaemia  considered  alone  would  indicate.  On 
the  contrary,  anaemic  patients  with  a  low  blood 
pressure,  an  erythrocyte  count  less  than  4,000- 
000,  and  marked  emaciation,  who  are  unable 
to  take  a  considerable  amount  of  daily  active 
physical  exercise  with  comfort  and  without 
complaint,  or  who  are  bed-ridden  and  mental- 
ly hyperesthesic  or  depressed,  often  make 
much  poorer  risks  than  the  degree  of  anaemia 
alone  would  lead  us  to  suspect.  Anaemic 
patients  presenting  one  or  more  of  these 
characteristics  should  be  studied  with  refer- 
ence to  the  hygienic  conditions  of  their  im- 
mediate past  and  the  pathological  changes 
present.  Starvation,  haemorrhage,  loss  of 
rest,  erroneous  ideas  or  injurious  habits  with 
regard  to  work  or  indulgences  or  social  duties, 
chronic  or  recent  septic  infection,  incipient 
or  chronic  disease  of  any  kind  should  be  looked 
for.  In  other  words,  the  surgeon  should  not 
operate,  except  in  emergency  cases,  upon  an 
anaemic  patient  until  he  has  gone  over  the 
case  history,  the  symptoms  and  the  fimctions 
of  the  organs  in  a  searching  manner.  He 
should  give  to  each  case  time  enough  for  this 
whether  it  takes  an  hour,  a  week,  or  a 
month.  I  am  often  surprised  to  see  the 
haste  with  which  some  operators  get  their 
patients  on  the  operating  table  and  in  some 
cases  have  not  been  surprised  to  see  the 
results. 
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OPERATIONS   ON   PATIENTS   WITH   A  HAEMOGLOBIN 

OF   FORTY  PER   CENT  OR  LESS^ 

By  THOMAS  S.  CULLEN,  M.  B.,  Baltimore 

From  the  Gynecological  Department  of  the  Johns  Hopkins  Hospital  and  the  Johns  Hopkins  University. 


SEVERAL  months  ago  our  worthy  sec- 
retary, Dr.  LeRoy  Broun,  asked  me  if 
I  would  not  look  up  for  this  meeting 
our  operative  results  in  cases  with  a 
low  haemoglobin.  We  have  examined  the 
cases  of  the  gynecological  department  of  the 
Johns  Hopkins  Hospital  from  1889  to  191 2 
and  have  found  records  of  about  170  cases  in 
which  the  haemoglobin  was  40  per  cent,  or 
below.  This,  however,  by  no  means  repre- 
sents the  total  number.  In  the  early  days 
the  haemoglobin  estimate  was  not  made  as  a 
routine  procedure,  and  from  time  to  time 
since  an  occasional  omission  has  occurred. 
The  figures  are,  however,  fairly  accurate.  I 
have  decided  on  40  per  cent,  as  a  convenient 
arbitrary  percentage.  We  are  all  familiar 
with  the  fact  that  many  patients  with  less 
than  40  per  cent,  of  haemoglobin  pass  through 
an  operation  very  satisfactorily,  but  in  any 
case  in  which  the  percentage  is  40  or  less  the 
operator  naturally  has  a  certain  amount  of 
anxiety.  In  our  group  are  included  a  few 
cases  which  for  various  reasons  were  not 
operated  upon. 

Dr.  Benjamin  O.  McCleary  has  been  of  the 
greatest  assistance  to  me  in  obtaining  the  ne- 
cessary data  and  I  gladly  acknowledge  my 
indebtedness  to  him. 

For  the  purpose  of  convenience  I  shall 
divide  the  cases  into  two  main  groups : 

1.  Patients  that  recovered. 

2.  Patients  that  died. 

CAUSES    OF    THE    LOW    HiEMOGLOBIN    IN    THE 
PATIENTS   THAT   RECOVERED 

Uterine  tnyomata  were  associated  with  a  low 
haemoglobin  in  42  cases.  As  is  well  known, 
the  position  of  the  myoma  is  responsible  for 
the  bleeding.  A  myoma  may  reach  very  large 
proportions  without  occasioning  any  loss  of 
blood  provided  it  does  not  in  any  way  en- 
croach on  the  uterine  cavity.  On  the  other 
hand  a  submucous  myoma  not  over  i  or  2 

1  Read  before  the  American  Gynecolo<rical 


cm.  in  diameter  may  cause  alarming  haemor- 
rhage. Accordingly  it  is  the  submucous 
myomata  that  are  responsible  for  the  ver>' 
low  haemoglobin. 


UTERINE    MYOMA 


Gyn.  No. 
6002. . 

7313.- 

7438.- 
7615.. 

7934 • • 
8130. . 

8934- • 
8936^ 

9070^  , 

8951.- 

9053- ■ 
9291 . . 

9593 • ■ 
9629. . 


Per  cent. 

24 

38 

19 

39 

40 

28 

33 

15 

35 

35 

35 

22 

10 

23 


Per  cent. 


21 

23 
26 


Gyn.  No. 

9638.. 
9678.. 
9707 . . 

9738 30- 

9786* 20 

10172 29 

10287 35 

10291 35 

10376 30 

10455 40 

10562 35 

10573 38 

10597 25 

10605 30 


Gyn.  No.  Per  cent. 

10618 40 

IIO77 22 

III39 25 

II743 23 

11889* 14 

1 2086 40 

12234 25 

12257* 40 

12890 25 

14247 30 

14458 20 

16001 40 

16405 15 

18185 25 


s  No  operation.    *  Tubo-ovarian  abscess.    *  Infected.    *  Sloughing. 

Hyperplasia  of  the  endometrium  was  the 
cause  of  the  low  haemoglobin  in  23  cases. 
This  condition  is  a  definite  pathological  entity 
that  as  yet  has  not  been  accorded  the  recogni- 
tion it  deserves.  The  endometrium  presents 
a  most  characteristic  picture.  The  mucosa 
is  thicker  than  usual.  The  surface  may  be 
perfectly  smooth  or  there  may  be  little  ix)ly- 
poid  outgrowths  projecting  from  the  surface. 
Many  of  the  uterine  glands  are  small  and  cir- 
cular on  cross  section;  others  are  larger  and 
still  circular;  not  a  few  are  at  least  ten  times 
as  large  as  normal  and  are  somewhat  irregu- 
lar. The  glands,  whether  large  or  small,  have 
a  much  higher  epitheUum  than  normal  and 
many  of  them  are  apparently  lined  with  two 
or  three  layers  of  epithelium.  The  stroma 
is  much  more  cellular  than  usual  and  its  cells 
frequently  contain  nuclear  figures.  The  veins 
in  the  stroma  are  often  much  dilated  forming 
sinuses,  which  at  times  are  partly  or  com- 
pletely filled  with  organizing  thrombi. 

Given  such  a  condition  one  can  supply  a 
relatively  accurate  clinical  picture  of  the 
patient.     She  is  usually  between  35  and  45 
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years  of  age  and  her  periods  are  excessive. 
As  a  rule,  there  is  no  intermenstrual  discharge 
of  any  kind.  Curettage  is  usually  followed  by 
perfectly  normal  menstrual  periods  for  from 
three  or  four  months  to  a  year.  The  excessive 
bleeding  then  recurs,  to  be  again  relieved  by 
curetting.  The  haemorrhages  may  be  perma- 
nently relieved  after  several  curettings,  but 
in  not  a  few  cases  it  is  in  the  end  necessary  to 
remove  the  uterus.  I  drew  attention  in  1900 
to  this  group  of  cases  in  *^  Cancer  of  the 
Uterus*'  (p.  479)  and  in  "  Adenomyoma  of  the 
Uterus"  (p.  181,  Fig.  53).  Since  then  I  have 
seen  this  condition  several  times  in  young 
girls.  Quite  recently  I  saw  a  girl,  16  years  of 
age,  suffering  from  a  profuse  and  continuous 
bleeding.  A  physician  who  saw  the  large 
amount  of  mucosa  removed  felt  sure  that  I 
was  curetting  away  remnants  of  an  afterbirth 
and  only  on  microscopic  examination  of  the 
scrapings  was  he  convinced  that  no  pregnancy 
had  existed.  Dr.  Elizabeth  Hurdon  has  also 
seen  a  case  of  hyperplasia  of  the  endometrium 
in  a  girl  still  in  her  teens.  This  is  a  condition 
with  which  we  should  all  be  thoroughly 
familiar.  In  some  of  the  23  cases  here  men- 
tioned the  hyperplasia  was  of  a  mild  grade, 
in  others  it  was  marked. 

HYPERPLASIA   OF   THE  ENDOMETRIUM 


Gyn.  No. 

5783 • . 
5976. . 
6128.. 
6689.. 
7846.. 

8413 
9002.  . 

9340. . 
10097.. 


Per  cent. 

31 

17 

35 

25 

40 

25 

40 

29 

20 


G3ni.  No.     Per  cent. 

10136 35 

10165 35 

10409 38 

10562 35 

10902 14 

1 1049 25 

11750I 35 

12070/ 40 

13344 30 


Gyn.  No.     Per  cent. 

13883 20 

14059 40 

14503 38 

13883  \ 
14698  ( 

16341  1 


IS 


17244  / 

18030. . 


40 

35 


Squamous-cell  carcinoma  of  the  cervix  was  the 
cause  of  the  low  haemoglobin  in  18  of  the  cases. 

SQUAMOUS-CELL   CARCINOMA    OF    THE   CERVIX 


Gyn.  No. 

7454.- 
7564. . 
7786.. 

7819.. 
7840. 
7900.. 
9004.  . 


Per  cent.  Gyn.  No.     Per  cent. 

35  9266 38 

22  10849 iS 

30  11198 33 

35  13376 40 

38  13545 40 

30  13943 19 

33  13986 40 


Gyn.  No.  Per  cent. 

16104 39 

16846  ] 

16889  \ 30 

17609  J 

18153 12 

18333 35 


Pelvic  inflammation  was  apparently  the 
cause  of  the  low  haemoglobin  in  13  of  the 
cases.    We  are  all  familiar  with  the  frequency 


with  which  a  pelvic  inflammation,  especially 
if  one-sided,  may  simulate  a  tubal  pregnancy 
and  there  are  probably  few  of  us  who  have 
not  opened  the  abdomen  confidently  expect- 
ing to  find  a  tubal  pregnancy  only  to  en- 
counter a  pus  tube  or  general  pelvic  adhesions. 

PELVIC   INFLAMMATION 

Per  cent. 
38 


Gyn.  No 

6615. 
8146. 

9139- 

9569- 
11652. 


Per  cent. 

30 

40 

38 

32 

23 


Gyn.  No.  Per  cent. 

I1764 28 

"934 30 

13826 29 

15745 21 

16290 35 


G3m.  No. 

16294. . 

1 6333-. • 
16494.. 


,20 
40 


Retained  placental  tissue  had  brought  about 
a  haemoglobin  of  40  per  cent,  or  less  in  13 
cases.  In  one  of  these  the  loss  of  blood  had 
been  so  great  that  the  patient's  haemoglobin 
was  only  15  per  cent,  on  her  admission  to  the 
hospital. 

RETAINED  PLACENTAL  TISSUE 
Gyn.  No 


5759 
6164 

7794 
7908 
8042 


Per  cent. 

38 

38 

35 

23 

30 


Gyn.  No.     Per  cent. 

9200 37 

9558' 35 

9878' 30 

lOOOl 15 

10148 19 


Gyn.  No.     Per  cent 

I1893 40 

14801 17 

18073 30 

'Endometrium  of 
pregnancy. 


Tubal  pregnancy.  Where  the  tube  is  still 
intact  the  abdomen  may  contain  no  blood, 
but  if  the  tube  rupture  or  if  there  be  a  tubal 
abortion,  the  abdomen  may  be  filled  with 
blood,  the  amount  being  only  limited  by  the 
capacity  of  the  patient's  abdomen.  Conse- 
quently the  multipara  will  naturally  lose 
more  than  the  nullipara  whose  abdominal  walls 
have  never  been  distended  by  a  pregnancy.  In 
1 2  of  our  successful  cases  the  low  haemoglobin 
was  due  to  a  ruptured  tubal  pregnancy. 

TUBAL  PREGNANCY  WITH  A  LOW  HAEMOGLOBIN 


Gyn.  No.  Per  cent. 

6959 40 

7782 30 

9594 37 

10170 40 

10829 39 


Gyn.  No.  Per  cent. 

I1815 28 

I1830 35 

13211 \        - 
15226  / ''*' 

15245 35 


Gyn.  No. 

16296. . 
16615. . 
1 7438 . . 


Per  cent. 

25 

40 

23 


Adenamyoma  of  the  uterus  was  the  cause  of 
the  low  haemoglobin  in  7  cases.  In  this 
group  of  cases  we  have  a  diffuse  myomatous 
thickening  of  the  uterine  wall.  This  may  be 
limited  to  the  anterior  or  posterior  walls,  or 
form  a  mantle  around  the  uterine  cavity. 
The  uterine  mucosa  passes  down  into  the 
crevices  in  the  myomatous  tissue  and  in  addi- 
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tion  the  uterine  walls  often  contain  discrete 
myomatous  nodules.  The  excessive  loss  of 
blood  at  the  periods,  the  severe  pain  at  the 
period  so  often  noted,  coupled  with  the  fact 
that  there  is  no  intermenstrual  discharge,  and 
that  the  endometrium  is  normal,  taken  to- 
gether give  a  symptom  complex  which  renders 
the  clinical  diagnosis  relatively  certain. 

ADENOMYOMA    WITB    LOW    HEMOGLOBIN 
Gyn.  No.     Per  cent.       Gyn.  No.     Per  cent.       Gyn.  No.     Per  cent. 

6631 24        13407 40       16603 40 

7859 30       14060 35 

11919 40       16010 40 

Chorio-epitheliama.  One  of  our  patients 
(10094)  on  admission  had  a  haemoglobin  of 
20  per  cent.  Another  (18034)  came  to  the 
hospital  with  a  haemoglobin  of  40  per  cent. 

Other  causes  of  a  law  hemoglobin.  In  look- 
ing through  this  list  it  will  be  noted  that  in 
addition  to  carcinoma  of  the  body  of  the 
uterus,  haemorrhoids  and  prolapsed  rectum, 
where  the  loss  of  blood  could  account  for  the 
low  haemoglobin,  there  were  other  causes  such 
as  peritoneal  carcinosis,  amenorrhoea,  chronic 
interstitial  nephritis,  mitral  insufficiency, 
ovarian  and  pelvic  abscess.  In  these  the  low 
haemoglobin  was  due  to  some  factor  other 
than  the  loss  of  blood. 

Gyn. No.  Percent. 

Abdominal  carcinosis 8219  25 

Haemorrhoids 8369  35 

Adenocarcinoma  of  ovary  with  metastases .     8907  40 

General  peritoneal  carcinosis 9312  35 

Adenocarcinoma  of  uterus,  left  tube  and 

ovary 9570  38 

Pregnancy 9940  40 

Carcinoma  of  body  of  uterus 10838  40 

Prolapsed  rectum 1 1325  36 

Menorrhagia  (no  op.) 11347  28 

Large  ovarian  cyst  —  refused  operation. , . .  11555  40 

Chronic  ulcer  of  cervix 1 1278  \ 

11S62/  *** 

Carcinoma  of  body  of  uterus 11762  35 

Abscess  occupying  right  side  of  abdomen 

after  labor 12456  26 

Abscess  in  left  broad  ligament 13564  37 

Ovarian  cyst,  abscess  in  right  broad  ligament  13601  50 

(fell  to  3  2%) 

Amenorrhoea,  infantile  pelvic  organs,  T.  B.  14544  30 

Tuberculosis  of  endometrium  and  appendi- 
citis    15542  21 

Hypertrophy  of  cervix 15838  30 

Indefinite  menorrhagia 16264  35 

Adenocarcinoma  of  cervix 17080  28 

Amenorrhcea,    retroposition,    pulmonary 

tuberculosis 14544  \ 

17322  /  ^° 

Pelvic  melanosarcoma  and  ascites i7377  40 


PERCENTAGE  OF  HEMOGLOBIN 

In  our  series  of  patients  that  lived,  14  had 
a  haemoglobin  below  20  per  cent.  The  lowest 
were  10  per  cent.  (9593),  12  per  cent.  (18153), 
14  per  cent.  (10902),  14  per  cent.  (11889),  15 
per  cent.  (loooi),  15  per  cent.  (13883  and 
14698),  15  per  cent.  (16405). 

In  summing  up  the  haemoglobin  in  152 
cases  we  find  approximately  the  following: — 

No.  Oucs 

Between  40  and  36  per  cent.,  inclusive 49 

Between  35  and  31  per  cent.,  inclusive 30 

Between  30  and  26  per  cent.,  inclusive 29 

Between  25  and  20  per  cent.,  inclusive 30 

Below  20  per  cent 14 

152 

OPERATIONS     ON    PATIENTS     WITH    A    HiEMO- 
GLOBIN  BELOW  30  PER  CENT. 

Curettage.  An  ether  examination  with 
curettage  even  with  a  very  low  haemoglobin 
gives  rise  to  little  or  no  trouble,  as  is  indicated 
by  the  following  list. 

CURETTAGE 
Gyn.  No.     Per  cent.       Gyn.  No.     Per  cent.       Gyn  No.     Per  cent 

5976 17  13883  I             I  -  For  retained 

10097 20      14698  / ^  membranes 

10902 14      15745 21         7908 23 

11049 25  For  chorio-epi-            7908 23 

1 1652 23  thelioma                 loooi 15 

13883 20      10094 20       10148 19 

Vaginal  removal  of  a  submucous  myoma.  In 
seven  cases  this  was  successfully  accom- 
plished. Where,  however,  only  a  portion  of 
the  myoma  is  submucous,  the  greater  part  of 
the  tumor  being  interstitial,  and  the  haemo- 
globin index  very  low,  the  vaginal  operation  is 
out  of  the  question  and  any  operative  inter- 
ference is  fraught  with  great  danger,  particu- 
larly when  the  myoma  is  sloughing. 

Gyn.  No.     Per  cent.  Gyn.  No.     Per  cent.       Gjm.  No.     Per  cent. 

6002 24  9678 23        16405 15 

9629 23  11743 23 

9638 21  1 1 889  (partial)  14 

Abdominal  operations  in  the  presence  of  a 
low  hcemoglobin.  These  consisted  in  an  ex- 
ploratory laparotomy,  conservative  opera- 
tions, removal  of  the  appendages  on  one  or 
both  sides,  removal  of  tubal  pregnancies  and 
the  drainage  of  an  abdominal  abscess  in  a 
desperately  ill  patient.  Even  with  the  low 
haemoglobin  the  patients  stood  the  operations 
well. 
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Gyn.  No.  Per  cent. 


Exploratory  laparotomy 8219 

Conservative  abdominal  operation 16333 

Removal  of  tubes  and  ovaries 6689 

Removal  of  tubes 11 764 

Removal  of  right  appendages 1 7438 

Removal  of  tubal  pregnancy 11815 

Removal  of  tubal  pregnancy 16296 

Opening  abdominal  abscess  following  labor 

(desperate  condition) 12456 


25 

20 

25 
28 

23 
28 

25 

26 


Hysterectomy  on  patients  with  a  low  hamo- 
globin.  As  seen  from  the  accompanying 
table,  vaginal  hysterectomy  was  performed  in 
two  cases  and  abdominal  hysterectomy  in  17 
cases  with  success,  despite  the  fact  that  in 
one  case  the  haemoglobin  was  only  19  per  cent, 
and  that  in  several  others  it  was  below  25  per 
cent.  The  results  clearly  show  that  even  with 
a  very  low  haemoglobin,  hysterectomy  may  be 
safely  undertaken .  In  such  cases,  however,  the 
utmost  care  must  be  taken  to  avoid  any  un- 
necessary loss  of  blood  and  I  have  also  found 
that  in  such  cases  the  shorter  the  time  the 
patient  is  on  the  operating  table  the  better. 

HYSTERECTOMIES     PERFORMED     ON     PATIENTS 
WITH  HAEMOGLOBIN   BELOW   30  PER  CENT. 

(a)  Vaginal  hysterectomy: 


Gyn.  No. 


Per  cent. 


6631 

7564  Carcinoma  of  cervix 

(b)  Abdominal  hysterectomy: 


24 
22 


G3m.  No.   Per  cent. 

7438 19 

8130 28 

9291 22 

9340 29 

9S93.io&23(Op.) 
9707 26 


Gyn.  No.  Per  cent. 

8413 

Curettage.  25 

Hysterect.  38 

9786 20 

10172 29 

11077 22 


Gyn.  No.  Per  cent. 

11139 25 

12234 25 

12890 25 

14458 20 

15542 21 

17080 28 

18185 25 


PATIENTS  WITH  A  LOW  HAEMOGLOBIN,  UNABLE 

TO   UNDERGO  AN  OPERATION  AND   WHO 

DIED   IN   THE  HOSPITAL 

I  shall  here  briefly  record  the  history  of 
each  of  these  cases.  Cases  8804,  11337  and 
14477  indicate  very  clearly  that  myoma ta,  if 
left  alone,  occasionally  are  the  direct  cause  of 
death.  Elsewhere  ^  I  have  shown  that  in  over 
I  per  cent,  of  our  myoma  cases  sarcoma  de- 
veloped in  or  was  associated  with  the  myo- 
mata  and  that  in  over  i  per  cent,  of  the  myoma 
cases  carcinoma  of  the  cervix  was  foimd;  and 
further  that  in  1.7  per  cent,  of  the  myoma 

*  Myomata  of  the  Uterus,  Kelly  and  Cullcn,  pp.  169,  362,  274. 


cases  adenocarcinoma  of  the  body  was  also 
present  with  the  myomata.  Here  we  have 
three  cases  in  which  the  death  was  directly 
due  to  the  haemorrhage  from  submucous  myo- 
mata, the  haemoglobin  being  20  per  cent.,  12 
per  cent,  and  10  per  cent,  respectively. 

In  cases  10975  and  18533  ^^  low  haemo- 
globin coupled  with  the  infection  was  amply 
sufficient  to  cause  death.  In  the  two  remaining 
cases  the  carcinoma  with  its  secondary  compli- 
cations naturally  caused  a  fatal  outcome. 

A  large ^  sloughing  submucous  myoma;  irrigation 
and  packing  of  the  uterine  cavity,  Hcemoglohin  20 
per  cent.;  death.  Gyn.  No.  8804.  M.  P.,  white, 
aged  45.  Admitted  to  the  Johns  Hopkins  Hospital 
May  30,  1901;  died  June  i,  1901.  For  nearly  four 
years  the  patient  had  had  frequent  uterine  haemor- 
rhages and  for  three  weeks  prior  to  admission  had 
passed  clots.  She  had  grown  progressively  weaker 
and  for  the  last  two  weeks  had  had  fever.  On  ad- 
mission she  looked  desperately  ill;  the  haemoglobin 
was  20  per  cent.  The  abdomen  was  markedly  dis- 
tended by  the  myomatous  uterus.  The  uterine  dis- 
charge was  oflFensive.  The  cavity  was  irrigated  and 
a  litre  of  foul  clots  came  away.  Death  soon  fol- 
lowed. 

Submucous  myoma  ^  hamoglobin  12  per  cent.  No 
operation;  death.  Gyn.  No.  11337.  B.  H.,  aged  38, 
colored,  nullipara.  Admitted  to  the  Johns  Hopkins 
Hospital  June  6,  1904;  died  June  10,  1904.  Her 
complaint  on  admission  was  weakness  and  uterine 
haemorrhage.  She  had  been  married  ten  years. 
She  began  bleeding  on  December  16,  1903  (7  months 
before  admission) ;  each  flow  was  profuse  and  lasted 
two  weeks  up  to  March,  1904.  She  had  lost  so 
much  in  strength  that  she  was  forced  to  remain  in 
bed.  After  March  the  haemorrhages  had  become 
constant,  very  severe  at  times,  large  clots  had  been 
passed  and  there  had  been  in  addition  a  very  foul 
leucorrhoeal  discharge.  The  bowels  had  been  con- 
stipated and  she  had  suffered  a  great  deal  from 
nausea  and  vomiting.  On  admission  she  was 
fleshy  but  very  anaemic.  The  abdomen  was  tender 
just  above  the  symphysis  on  both  sides  and  a  mass 
could  be  made  out  extending  above  the  symphysis. 
The  cervix  was  smooth  and  normal,  the  os  patulous. 
Occupying  the  position  of  the  fundus  was  a  mass 
the  size  of  a  cocoa-nut.  The  patient  bled  profusely 
from  the  prick  in  her  ear  made  to  obtain  the  blood 
for  the  estimation  of  the  haemoglobin,  although  the 
needle  was  of  small  size.  Adrenalin  had  little 
effect.  The  bleeding  was  checked  by  the  use  of 
compresses  and  collodion.  The  blood  obtained 
showed  a  haemoglobin  of  12  per  cent,  red  blood  cor- 
puscles 1,828,000,  white  blood  corpuscles  8000.  On 
June  8th  the  patient  was  markedly  nauseated  and 
vomited.  The  vagina  was  packed  tight  with  gauze. 
The  patient  continued  to  grow  worse,  became  ir- 
rational and  restless,  and  died  on  June  10,  1904. 
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At  autopsy,  in  addition  to  the  myomatous  uterus 
there  was  double  hydrosalpinx  and  an  ovarian  cyst, 
extreme  secondary  ansemia,  fatty  degeneration  of 
the  heart  and  other  organs,  focal  necroses  in  the  liver 
and  a  healed  infarct  of  the  spleen. 

Submucous  uterine  myomata^  hcemoglohin  lo  to  15 
per  cent,  pulse  160  to  iSo,  No  operation.  Death 
from  weakness  and  shock, 

Gyn.  No.  14477.  S.  F.  B.,  aged  36,  colored.  Ad- 
mitted to  the  Johns  Hopkins  Hospital  January  6, 
1908,  died  January  7,  1908.  This  patient  was  seen 
at  her  home  on  January  6,  1908.  She  was  extreme- 
ly anaemic.  Her  haemoglobin  varied  from  10  to  15 
per  cent.,  her  pulse  from  160  to  180.  She  had  all 
the  symptoms  of  internal  haemorrhage,  was  extreme- 
ly restless,  had  marked  pallor  and  was  dysp- 
noeic.  For  some  years  she  had  had  a  very  profuse 
menstrual  flow  at  intervals  of  from  two  to  three 
weeks,  lasting  several  days.  She  would  pass  a 
large  quantity  of  clotted  blood  with  a  great  deal  of 
pain.  Her  physician  at  that  time  advised  removal 
of  an  abdominal  tumor.  There  had  been  a  partial 
prolapse  of  the  uterus.  She  has  been  confined  to 
bed  for  some  time.  When  seen  at  her  home  she  had 
not  voided  for  36  hours  and  her  general  condition 
was  precarious.  The  submucous  vaginal  growth 
was  apparently  attached  by  a  pedicle  4  to  5  cm.  in 
diameter.  On  abdominal  examination  the  bladder 
was  found  to  be  markedly  distended  and  reached 
almost  to  the  costal  margin  on  the  left.  This 
accounted  for  her  inability  to  void.  On  the  right 
side  could  be  felt  a  hard  indurated  nodular  mass, 
apparently  a  myomatous  uterus  movable  from  side 
to  side,  but  firmly  fixed  in  the  pelvis.  On  admission 
to  the  hospital  the  condition  was  so  critical  that 
operation  was  deemed  out  of  the  question.  The 
rectal  temperature  was  94°  F.  She  died  at  3  P.  m. 
of  the  same  day.  At  autopsy  a  myomatous  tumor  of 
the  uterus  was  found.  The  cervix  was  dilated  to 
6  or  8  cm.  in  diameter.  Death  was  due  to  extreme 
w^eakness  and  shock. 

Puerperal  infection  developing  three  weeks  after 
labor.  Hcemoglobin  25  per  cent.  No  operation; 
death.  Gyn.  No.  10975.  B.  G.,  married,  aged  20, 
white.  Admitted  to  the  Johns  Hopkins  Hospital 
January  6,  1904,  died  January  8,  1904.  This  pa- 
tient entered  the  hospital  with  feVer,  shortness  of 
breath  and  at  the  time  of  her  admission  she  had  a 
haemoglobin  of  25  per  cent.  She  had  been  married 
2  years,  had  had  one  child  and  one  miscarriage. 
Three  weeks  before  she  had  had  a  full-term  child. 
For  the  first  day  after,  she  had  felt  well,  but  then 
began  to  suffer  with  pain  in  the  abdomen.  The 
bleeding  kept  up  continually.  She  was  curetted 
4  days  later  by  her  physician,  but  had  a  severe  chill 
and  fever  on  the  day  following.  The  fever  and  the 
chills  continued  and  there  was  vomiting  every  day, 
incontinence  of  feces,  a  vaginal  discharge  and  pain 
in  the  abdomen.  On  admission  she  was  exceedingly 
pale  and  there  was  a  purulent  reddish  vaginal  dis- 
charge. The  cervix  was  soft,  the  uterus  subin- 
voluted,  in  anteposition.     There  was  some  thick- 


ening in  the  broad  ligament  and  marked  tenderness 
everywhere  in  the  pelvis.  Her  red  blood  count  was 
2,100,000,  leucocytes  7200,  haemoglobin  25  per  cent. 
She  gradually  grew  worse  and  died  January  8,  at 
9:15  p.  M. 

Thrombosis  of  the  ovarian  veins,  vegetative  endo- 
carditis of  tricuspid  valve,  pericardial  ejfusion,  bi- 
lateral fibrinous  pleurisy,  lobar  pneumonia.  No 
operation;  hcemoglobin  25  per  cent;  death.  Gyn.  No. 
18533.  H.  P.,  colored,  aged  40.  Admitted  to  the 
Johns  Hopkins  Hospital  July  18,  191 2,  died  August 
I,  191 2.  On  admission  she  was  irrational  and  her 
history  had  to  be  obtained  from  a  relative.  She  had 
been  feeling  badly  for  a  month  but  had  worked  up  to 
a  week  of  her  admission  to  the  hospital.  She  com- 
plained of  pain  in  the  lower  abdomen  and  had  fever. 
She  had  been  married  20  years  and  had  had  8 
children  and  one  miscarriage.  She  had  always  been 
well  up  to  the  present  illness,  about  ten  or  twelve 
days  before  admission.  When  she  entered  the 
hospital  she  was  very  drowsy,  irritable  when  aroused, 
did  not  answer  questions  clearly,  could  not  tell  her 
age,  but  was  conscious  of  the  fact  that  she  was  in  a 
hospital.  She  apparently  imderstood  questions,  but 
only  when  they  were  asked  a  number  of  times.  The 
skin  was  hot  and  her  tongue  coated.  The  breathing 
was  harsh  and  there  were  sibilant  r&les.  The  heart 
was  slightly  enlarged;  the  pulse  rapid.  The  abdo- 
men was  somewhat  distended.  Its  walls  were  thin. 
There  was  considerable  voluntary  resistance. 

On  vaginal  examination  the  mucous  membranes 
were  found  to  be  pale.  There  was  bidging  of  the 
anterior  and  posterior  walls.  The  os  readily  ad- 
mitted the  tip  of  the  index  finger.  The  cervix  was 
larger  than  normal.  The  fundus  could  not  be  made 
.out  on  account  of  resistance.  The  haemoglobin  was 
25  per  cent.;  the  leucocytes  were  17,400.  On  the 
following  day  the  leucocytes  were  21,500,  red  blood 
corpuscles  3,300,000.  On  July  20  the  patient  was 
gradually  becoming  worse.  Blood  cultures  showed 
Staph lococcus  aureus. 

On  July  23d  a  mass  of  doughy  consistency  and 
tender  was  found  in  the  right  side  just  in  front  of  the 
iliac  bone. 

On  July  25th  the  condition  was  about  the  same. 
The  kidneys  were  acting  normally.  Red  blood 
cells  1,736,000,  whites  20,300,  haemoglobin  25  per 
cent. 

July  30th.  The  patient  refused  all  food.  Nutri- 
ent enemata  were  expelled.  The  respirations  rose  to 
60  per  minute.  There  was  a  slight  cough  with 
blood- tinged  sputum. 

July  31st.  Consolidation  was  noted  in  the  lower 
left  lobe.     Death  occurred  at  12.15  p.  m. 

In  this  case  a  Wassermann  test  was  negative. 
Blood  cultures  showed  staphylococcus  aureus.  Au- 
topsy revealed  thrombosis  of  the  ovarian  veins. 
There  was  vegetative  endocarditis  of  the  tricuspid 
valves,  pericardial  effusion,  bilateral  fibrinous  pleu- 
risy, lobar  pneumonia,  chronic  congestion  of  the  liver. 

Bilateral  ovarian  adenocystomata,  multiple  uterine 
myomata,  carcinoma  of  the  sigmoid,  perforation  of  the 
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lower  bowelj  gangrenous  periionitiSy  hcemoglohin  40 
per  cent.  No  operation;  death.  Gyn.  No.  12656. 
E.  Cy  aged  30,  colored.  Admitted  to  the  Johns 
Hopkins  Hospital  January  25,  1906,  died  February 
8,  1906.  This  patient  had  never  been  pregnant. 
She  was  suffering  from  diarrhoea,  having  four  or  five 
stoob  a  day.  She  had  been  passing  blood  in  the 
stools  for  a  long  time,  probably  a  year,  but  had  not 
suffered  from  haemorrhoids.  In  June,  1905,  she  had 
continuous  severe  abdominal  pain,  especially  in  the 
lower  portion;  this  had  gradually  become  worse. 
It  had  borne  no  relation  to  menstruation.  She  had 
noticed  an  abdominal  swelling  about  5  months 
before  admission.  The  swelling  had  rapidly  in- 
creased and  night  sweats  appeared.  There  had  been 
no  leucorrhoeal  discharge,  but  loss  of  weight  and 
strength.  She  had  become  very  weak  and  emaci- 
ated. On  admission  the  temperature  was  102*^  F., 
the  pulse  120;  the  red  blood  corpuscles  were  2,720,- 
000,  w^hites  34,400,  haemoglobin  40  per  cent. 

Her  condition  gradually  grew  worse  and  she  died 
February  8th.  At  autopsy  bilateral  ovarian  adeno- 
cystomata,  multiple  myomata  of  the  uterus,  car- 
cinoma of  the  sigmoid,  perforation  of  the  bowel  and 
a  gangrenous  peritonitis  were  found. 

Squamoiis-cell  carcinoma  of  the  cervix  with  ex- 
tension toithe  pelvic  structures.  Metastases  to  the  liver 
and  rectum,  double  hydro-  and  pyonephrosis.  Heemo- 
globin  28  per  cent^  no  operation^  death.  Gyn.  No. 
8958.  H.  B.,  colored,  aged  28.  Admitted  to  the 
Johns  Hopkins  Hospital  July  31,  1901.  The  pa- 
tient gives  a  history  of  sudden  profuse  uterine 
haemorrhage  in  September  of  the  preceding  year. 
She  was  sewing  at  the  machine  at  the  time,  became 
so  weak  that  she  fainted  and  large  clots  came  away. 
She  has  been  passing  large  clots  from  time  to  time 
since  then  and  has  undergone  some  operation  at 
another  hospital  within  the  last  few  months.  At 
the  present  time  she  complains  of  pain  in  the  hip, 
which  radiates  up  and  down  the  leg,  of  colicky  pains 
in  the  abdomen  every  few  minutes  and  of  cramplike 
pains  in  the  umbilical  region.  She  has  a  great  deal 
of  nausea;  even  a  sip  of  water  will  make  her  vomit. 
At  times  she  is  very  hungry,  but  afraid  to  eat.  She 
suffers  from  constipation,  increased  frequency  of 
micturition  and  at  times  difficulty  in  passing  water. 

When  the  patient  w^as  admitted  she  was  very  weak 
and  considerably  emaciated.  The  inguinal  glands 
were  palpable  on  both  sides.  There  was  a  foul 
smelling  vaginal  discharge,  watery  in  character,  and 
almost  the  entire  vagina  was  filled  with  a  nodular 
mass  which  was  f ungating;  it  involved  the  anterior 
vaginal  wall  and  extended  far  out  on  the  lateral 
walls. 

Clinical  diagnosis.  Squamous-cell  carcinoma  of 
the  cervix  with  pelvic  involvement.  At  this  time 
the  haemoglobin  was  28  per  cent.  The  patient  was 
in  no  condition  to  stand  operation.  She  died  on 
September  3,  1901. 

Autopsy.  Anatomical  diagnosis:  Carcinoma  of 
the  cervix  with  metastases  in  the  broad  ligament, 
pelvic,  inguinal  and  abdominal  lymph  glands,  in  the 


labia,  the  rectum  and  liver;  double  hydro-ureter  and 
hydronephrosis.  Effusion  in  the  pleural  cavities; 
cystic  ovary. 


DEATHS  FOLLOWING  OPERATION  ON  PATIENTS 
WITH  A   LOW  HAEMOGLOBIN 

We  have  had  13  patients  with  a  low  haemo- 
globin that  succumbed  after  operation. 

Case  Per  cent. 

8024    Abd.     hysterectomy    for    myoma; 

hsmoglobin 40    Death^ 

10678    Removal  of  tubal  pregnancy;  haemo- 
globin       15      Death 

1 53 1 4    Removal  of  tubal  pregnancy;  haemo- 
globin      32     Death 

10393    Abd.  removal  of  tubo-ovarian  abscess    38     Death 
9362    Abd.   hysterectomy   for   squamous- 
cell  care,  of  cervix 39      Death 

9387     Vag.  hyst.  for  squamous-cell  care,  of 

cervix 35      Death 

16132     Explor.  abd.  op.  in  advanced  squam- 
ous-cell carcinoma  of  cervix 15      Death 

1 834 1     Abd.  hyst.  for  squamous-cell  care. 

of  cervix ^z     Death 

99 1 1     Abd.  hyst.  for  care,  of  body  of  uterus    35      Death 
7610    Expl.  of  abd.    Inoperable  care,  of 

ovary 27     Death 

10099    £xpl-  of  abd.     Inoperable  care,  of 

ovary 35      Death 

10306    Abd.  removal  of  pelvic  structures  for 

care,  of  ovary 38     Death 

16098    Abd.  hyst.  for  chorio-epithelioma. . .     35     Death* 

^On  28th  day.    'After  several  months. 

Myoma.  In  Case  8024  in  which  an  abdom- 
inal hystero  myomectomy  was  performed  the 
convalescence,  as  seen  from  the  history,  was 
normal  until  the  i6th  day  when  intestinal 
complications  developed.  We  have  had  nu- 
merous abdominal  hysterectomies  on  patients 
with  a  haemoglobin  lower  than  40  per  cent,  and 
had  this  patient  not  developed  the  intestinal 
complications  she  would  certainly  have  re- 
covered. 

A  myomatous  uterus,  hcemoglobin  40  per  cent. 
Hysteromyomectomy^  death.  Gyn.  No.  8024.  Path. 
No.  4255.  S.  F.,  aged  45,  colored.  Admitted  to 
the  Johns  Hopkins  Hospital  July  28,  1900,  died 
August  28,  1900.  This  patient  had  been  married  22 
years,  had  had  one  child,  no  miscarriages.  For 
eight  weeks  she  had  gradually  been  losing  weight  and 
strength.  When  she  was  first  taken  ill  she  had  had 
vomiting  and  could  keep  nothing  on  her  stomach. 
She  had  noted  something  growing  in  the  lower  abdo- 
men for  about  two  years.  There  had  been  slight 
straining  at  micturition.  On  admission  the  patient 
was  poorly  nourished.  The  lower  portion  of  the 
abdomen  was  distended  by  a  rounded  tumor  mass 
about  the  size  of  a  six  months*  pregnancy.  At  the 
time  of  operation  the  haemoglobin  was  40  per  cent . , 
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but  from  the  history  we  could  gather  no  indication 
as  to  the  cause  of  this  low  percentage.  On  August 
I,  1900,  a  complete  hysterectomy  was  done.  Con- 
valescence was  normal  and  the  patient  was  up  in  a 
wheel  chair  on  the  i6th  day.  Frequent  stools  began 
on  the  17th  day  and  continued  to  the  2  2d  day.  In 
spite  of  appropriate  treatment  the  patient  died  on 
the  28th  day.  She  was  delirious  for  several  days 
and  had  fever  for  three  days  before  death. 

Tubal  pregnancy.  Although  in  Case  10678 
the  haemoglobin  was  only  15  per  cent,  the 
patient  stood  the  operation  fairly  well  but 
died  on  the  following  day.  In  Case  15314  at 
the  time  of  operation  the  haemoglobin  was 
32  per  cent.  Most  patients  with  such  a  per- 
centage would  be  considered  a  fair  risk.  The 
only  two  cases  of  extra-uterine  pregnancy 
that  I  personally  have  ever  lost  each  had  a 
complicating  general  peritonitis  associated 
with  intestinal  obstruction. 

Tubal  pregnancy,  haemoglobin  is  per  cent.  Re- 
moval of  Fallopian  tube;  death.  Gyn.  No.  10678. 
Path.  No.  6gio.  L.  McG.,  aged  25,  white.  Ad- 
mitted to  the  Johns  Hopkins  Hospital  August  23, 
1903,  died  August  25,  1903.  This  patient  was  ex- 
ceedingly ill  when  brought  to  the  hospital.  She 
had  felt  perfectly  well  until  a  week  before  admis- 
sion. Her  last  menstruation  had  occurred  five 
weeks  previously.  She  had  been  bleeding  a  little 
every  day  for  two  weeks  and  one  week  before  ad- 
mission she  had  been  seized  with  violent  cramp-like 
pain  in  the  right  side.  Similar  attacks  had  occurred 
a  couple  of  times  during  the  week.  When  she  came 
to  the  hospital  she  was  exceedingly  dizzy  and  very 
pale.  Her  haemoglobin  was  15  per  cent.  Shortly 
after  admission  on  the  same  day  the  right  tube  was 
removed. 

After  operation  the  temperature  was  101°  F., 
pulse  160.  The  patient  was  exceedingly  pale,  and 
dizzy.  Stimulants  were  employed,  but  on  the  fol- 
lowing day  the  pulse  became  rapid  and  weak,  the 
temperature  rose  and  at  6-  p.  m.  was  105.5°.  The 
patient  became  delirious,  extremely  restless  and 
died  at  8.30  P.  m.,  August  25th.  Her  haemoglobin  at 
that  time  was  10  per  cent. 

Extra-uterine  pregnancy  with  a  hcemoglobin  of  J2 
per  cent,  at  operation;  death.  Gyn.  No.  153 14.  K. 
W.,  aged  35,  married.  Admitted  to  the  Johns  Hop- 
kins Hospital  November  26,  1908,  died  December  i, 
1908.  She  gave  a  history  of  having  had  no  children 
for  13  years.  She  had  missed  her  period  for  two 
months  when  there  commenced  to  be  a  slight 
hsemorrhagic  discharge.  She  was  suddenly  taken 
with  severe  abdominal  pain;  her  skin  became  cold 
and  clammy  and  she  was  in  a  condition  of  shock. 
Her  physician  immediately  brought  her  to  the 
hospital,  but  at  that  time  operation  was  entirely  out 
of  the  question.  After  appropriate  treatment  she 
rallied   somewhat   but   nausea  and  vomiting  per- 


sisted. On  November  28th  the  haemoglobin  was  32 
per  cent.  There  was  much  abdominal  pain  and 
distention  and  operation  seemed  to  aflFord  the  only 
hope.  When  the  abdomen  was  opened  an  extra- 
uterine pregnancy  on  the  right  side  about  the  size 
of  a  two  months'  foetus  was  found.  The  abdomen 
was  filled  with  bright  red  blood.  As  far  as  possible 
this  was  evacuated.  The  patient  became  gradually 
worse,  grew  irrational  and  died  at  4  a.  m.  December 
ist. 

Tubo-ovarian  abscess.  The  death  in  Case 
10393  was  without  doubt  due  to  the  dis- 
semination of  the  streptococcus  infection  that 
already  existed  in  the  tubo-ovarian  abscess. 
The  percentage  of  haemoglobin  was  not  ex- 
cessively low  and  had  it  not  been  for  the 
virulence  of  the  streptococcus  this  patient 
should  have  recovered. 

Tubo-ovarian  abscess,  hcemoglobin  38  per  cent., 
death.  Gyn.  No.  10393.  I-  S.,  aged  26,  white. 
Admitted  to  the  Johns  Hopkins  Hospital  April  6, 
1903,  died  April  11,  1903.  This  patient  had  been 
married  three  years;  had  had  no  children  and  no  mis- 
carriages. For  a  year  she  had  noticed  pain  in  her 
right  side  low  down  along  Poupart's  ligament  and 
high  up  in  the  groin.  The  pain  was  of  a  dull  type 
and  came  on  at  different  times,  was  never  constant, 
never  severe.  The  patient  was  supposed  to  have 
had  typhoid  in  August,  1902.  She  suffered  from 
severe  headache,  nausea  and  vomiting  and  the  abdo- 
men became  swollen.  There  was  severe  pain, 
paroxysmal  and  sharp.  The  abdomen  was  promi- 
nent in  the  mid-line  and  on  the  right  side.  The 
patient  was  very  ill  at  that  time,  but  finally  re- 
covered. During  the  winter  at  various  intervals 
she  had  vomiting  spells  bringing  away  tarry  blood, 
but  she  had  had  no  vomiting  of  this  character  for 
three  months  before  admission.  She  had  lost  a  great 
deal  in  weight  and  had  had  slight  pain  on  micturi- 
tion. On  admission  the  patient  was  poorly  nour- 
ished. The  abdomen  was  scaphoid  and  was  tender 
everywhere.  A  vaginal  examination  was  not  made 
at  that  time  on  account  of  the  extreme  tenderness. 

Operation  April  18,  1903.  A  right  tubo-ovarian 
abscess  was  removed.  At  the  time  of  operation  her 
haemoglobin  was  38  per  cent.;  the  leucocytes  were 
6500.  After  operation  she  developed  a  streptococ- 
cus peritonitis.  She  had  several  attacks  of  dyspnoea, 
but  no  cyanosis,  and  vomited  occasionally.  She 
suddenly  grew  worse,  and  died  on  April  nth. 

No  complete  autopsy  could  be  obtained. 

Squamous-cell  carcinoma  of  the  cervix.  Pa- 
tients with  advanced  cancer  of  the  cervix  are 
invariably  bad  risks  even  though  the  haemo- 
globin index  is  high.  When  it  is  low  the  im- 
mediate outlook  after  operation  is  always 
gloomy. 
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Squamous-cell  carcinoma  of  the  cervix  in  a  patient 
with  a  hcBtnoglohin  of  jg  per  cent.  A  bdominal  hyster- 
ectomy; death.  Gyn.  No.  9362.  I.  H.,  married, 
white,  aged  31.  Admitted  to  the  Johns  Hopkins 
Hospital  January  25,  1902,  complaining  of  a  bloody 
offensive  vaginal  discharge,  and  discomfort  in  abdo- 
men and  back.  She  had  had  six  children,  no  mis- 
carriages. The  bloody  discharge  had  persisted  for 
a  year  and  a  half,  was  slightly  offensive,  pale  pink- 
ish in  color.  The  condition  had  gradually  grown 
worse  during  the  last  nine  months,  and  she  had  had 
bearing  down  pains.  There  had  been  a  good  deal  of 
swelling  in  the  abdomen  for  the  last  two  years. 
The  cervix  was  replaced  by  a  deep  excoriation  3  to 
4  cm.  across,  and  extending  far  into  the  uterine 
cavity.  It  encroached  very  closely  on  the  base  of 
the  bladder.  The  body  of  the  uterus  was  almost 
normal  in  size. 

On  February  6,  1902,  an  abdominal  hysterectomy 
was  performed.  Following  operation  there  was 
marked  gastric  and  intestinal  distention  and  exces- 
sive vaginal  bleeding.  The  patient's  hemoglobin 
on  her  admission  was  39  per  cent.,  but  prior  to  opera- 
tion it  had  risen  to  56  per  cent.  Death  occurred 
on  February  9,  1902. 

The  autopsy  showed  localized  fresh  peritoneal 
adhesions,  haemorrhages  into  various  pelvic  struc- 
tures, acute  fibrinous  pleurisy,  acute  diphtheritic 
and  hemorrhagic  colitis. 

It  will  be  noted  that  in  this  case  the  patient  really 
had  a  haemoglobin  of  more  than  40  per  cent.  It  was 
below  40  when  she  entered  the  hospital,  but  at  the 
time  of  operation  the  percentage  was  56. 

Squamous-cell  carcinoma  of  the  cervix  with  a 
hcemoglobin  of  jj  per  cent.  Vaginal  hysterectomy; 
death.  Gyn.  No.  9387.  M.  E.  M.,  married,  aged 
46,  white.  Admitted  to  the  Johns  Hopkins  Hospital 
February  5,  1902.  This  patient  complained  of  an 
offensive  white  vaginal  discharge  which  was  some- 
times blood-tinged.  She  had  had  ten  children  and 
one  miscarriage.  A  year  before  admission  she  had 
had  a  milky  vaginal  discharge  small  in  amount,  now 
and  then  irritating,  but  not  offensive.  This  had 
become  greenish  in  color  and  streaked  with  blood. 
In  October  she  had  a  haemorrhage  and  lost  a  great 
deal  of  blood.  At  that  time  she  had  haemorrhages 
every  two  or  three  days  for  two  weeks.  The  cervix 
was  curetted  and  a  diagnosis  of  squamous-cell  car- 
cinoma made  (Path.  Nos.  5574  and  5627).  Vaginal 
hysterectomy  was  done  on  February  26,  1902;  the 
patient  died  about  noon  on  the  following  day. 
After  operation  the  pulse,  which  was  exceedingly 
weak,  became  stronger  and  rose  to  144.  About  4:30 
next  morning  she  complained  of  difficulty  in  getting 
her  breath  and  the  respirations  were  gasping  in  char- 
acter, 36  per  minute.     She  died  on  Feb.  27th. 

In  this  case  it  may  be  noted  also  that  the  hsemo- 
globin  was  35  per  cent  when  the  patient  was  admit- 
ted to  the  hospital  on  February  5th,  but  before 
operation  on  February  25  th  it  had  increased  to  54 
per  cent,  so  that  the  operation  itself  was  not  done  on 
a  patient  with  a  haemoglobin  under  40  per  cent. 


Squamous-cell  carcinoma  of  the  cervix,  hcemoglobin 
1$  per  cent.f  minor  palliative  operation;  death.  Gyn. 
No.  16 1 3 2.  Path.  No.  14305.  B.  J.,  colored,  aged 
32.  Admitted  to  the  Johns  Hopkins  Hospital  Octo- 
ber 20,  1909,  died  November  11,  1909.  This  pa- 
tient had  been  married  4  years,  and  had  had  two 
children,  no  miscarriages.  There  was  a  moderate 
white  vaginal  discharge.  For  six  months  she  had 
had  severe  abdominal  pain  and  the  last  three  months 
this  had  become  gradually  worse  and  continuous  and 
she  had  been  having  irregular  uterine  bleeding.  She 
had  passed  many  large  clots.  The  bleeding  on 
admission  was  very  profuse.  Urination  had  been 
frequent  and  painful,  and  the  patient  had  lost  a  great 
deal  in  weight  and  strength. 

On  vaginal  examination  the  cervix  was  found  firm 
and  rounded.  The  anterior  lip  was  hypertrophied, 
the  posterior  roughened,  and  indurated,  on  each  side 
of  the  cervix  was  a  mass  extending  up  from  the  cer- 
vix. This  was  firm  and  immobile.  A  diagnosis  of 
myomatous  uterus,  densely  adherent  and  malignant, 
was  made.  This  patient  had  a  haemoglobin  of  15 
per  cent. ;  leucocytes  34,000.  It  was  clearly  recog- 
nized that  a  radical  operation  could  not  be  per- 
formed, but  on  account  of  the  leucocytosis  it  was 
deemed  wise  to  do  a  posterior  vaginal  drainage. 
Drainage  was  also  made  through  the  abdominal 
walls  at  numerous  points.  It  was  realized  that  little 
could  be  done,  particularly  on  account  of  the  low 
haemoglobin  and  the  fact  that  the  patient  was  suf- 
fering from  mitral  stenosis  and  insufficienc)'  in 
addition  to  the  local  trouble.  After  operation  the 
patient  steadily  grew  worse  and  died  on  November 
nth.  Carcinomatous  masses  were  found  filling  the 
entire  pelvis.  These  were  rigid  and  immobile  and 
there  were  extensions  to  the  peritoneal  viscera  and 
the  omentum  contained  implantations  from  the 
growth. 

Path.  No.  14305.  The  diagnosis  of  the  tissue 
from  the  cervix  was  squamous-cell  carcinoma. 

Squamous-cell  carcinoma  of  the  cervix  with  a 
hcemoglohin  of  jj  per  cent.  A  bdominal  hysterectomy  y 
death.  Gyn.  No.  18341.  I.  G.,  aged  34,  white. 
Admitted  to  the  Johns  Hopkins  Hospital  April  27, 
191 2,  died  May  13,  191 2.  This  patient  complained 
of  pain  in  the  hip,  but  chiefly  of  vaginal  bleeding. 
She  had  been  married  fourteen  years  and  had  six 
children,  the  eldest  13,  the  youngest  10,  and  one 
miscarriage  seven  years  before  admission.  Three 
months  before,  she  commenced  to  have  slight 
vaginal  bleeding,  but  thought  that  it  was  a  return  of 
the  menstrual  flow.  This  bleeding  had  been  getting 
worse  and  accompanied  by  clots.  There  would  be 
sudden  haemorrhages  which  made  her  very  weak. 
She  had  lost  a  great  deal  of  blood.  The  cervix  was 
hollowed  out,  irregular  and  friable  and  almost  8  or 
9  cm.  in  diameter  and  the  growth  had  extended  later- 
ally into  the  vaginal  fornices.  The  fundus  could 
not  be  made  out.     Haemoglobin  s3  per  cent. 

On  April  29,  191 2,  abdominal  hysterectomy  was 
performed.  The  patient's  condition  was  satisfac- 
tory up  to  May  7th,  when  she  tried  to  get  out  of  bed. 
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Her  pulse  rose  to  140  and  her  temperature  to  102.5°. 
She  was  still  unruly  and  now  asked  for  morphine 
continually  and  complained  of  pain  in  her  abdomen. 
The  abdomen  was  soft  and  there  was  no  induration. 
Pelvic  examination  showed  that  the  drainage  tract 
was  partly  open.  A  very  hard  and  irregular  nodule 
could  be  felt  which  appeared  to  be  carcinomatous. 
The  patient  died  suddenly  at  4  a.  m.  on  May  13, 
1912.  From  the  history  there  was  no  definite  indi- 
cation as  to  the  cause  of  death.  No  autopsy  was 
accorded. 

Carcinoma  of  the  body  of  the  uterus.  In  Case 
99 1 1  the  haemoglobin  was  35  per  cent,  and  the 
growth  had  extended  to  the  vagina,  necessitat- 
ing the  removal  of  not  only  the  entire  uterus, 
but  also  of  the  vagina.  Such  an  operation 
would  tax  the  patient's  endurance  to  the 
utmost  were  her  haemoglobin  nearly  normal. 

Adenocarcinoma  of  the  body  of  the  uterus  with  a 
hamoglobin  of  J5  per  cent,  and  implantations  in  the 
vagina.  Hysterectomy;  death.  Gyn.  No.  9911.  M. 
B.  G.,  married,  aged  53,  white.  Admitted  to  the 
Johns  Hopkins  Hospital  on  September  17, 1902,  died 
October  23,  1902.  This  patient  complained  of 
haemorrhage  from  the  uterus,  of  leucorrhoea  and  of 
great  loss  of  strength.  She  had  been  married  38 
years,  had  had  nine  children,  no  miscarriages.  She 
had  been  perfectly  well  up  to  the  onset  of  the  bleed- 
ing in  November,  1901.  Previous  to  this  she  had 
had  no  menstrual  flow  for  five  months.  After  this 
bleeding  the  periods  had  been  excessive,  coming  on 
at  irregular  intervals  up  to  the  time  of  admission. 
She  also  had  had  an  offensive  vaginal  discharge 
which  was  very  irritating,  and  considerable  discom- 
fort in  the  abdomen.  She  had  become  steadily 
weaker,  dizzy  and  short  of  breath.  On  admission 
she  was  moderately  fat  but  anaemic.  Her  haemo- 
globin was  35  per  cent.,  leucocytes  7800.  Situated 
just  to  the  left  of  the  urethral  orifice  was  a  hard 
indurated  mass.  This  was  excised  and  the  wound 
closed.  All  around  the  urethra  there  was  indura- 
tion. The  cervix  was  somewhat  enlarged,  the  fun- 
dus had  a  very  limited  mobility.  On  dilatation  of 
the  cervical  canal  a  large  amount  of  very  foul  pus 
escaped.  The  body  of  the  uterus  was  curetted,  a 
mass  of  carcinomatous  tissue  coming  away. 

On  September  22,  1902,  an  abdominal  hysterec- 
tomy was  performed.  The  entire  vagina  was  re- 
moved with  the  uterus.  The  patient  died  on  the 
following  day.  No  complete  autopsy  was  allowed, 
but  it  was  seen  that  the  abdominal  incision  showed 
no  signs  of  peritonitis.  There  was  no  evidence  of 
healing. 

It  will  be  noted  that  in  this  case  after  the  dilata- 
tion of  the  cervix  and  removal  of  the  pus  from  the 
uterine  cavity  a  long  interval  elapsed  before  the 
hysterectomy  was  performed,  in  order  that  the 
danger  of  general  infection  might  be  minimized.* 

*Tbe  pathological  numbers  in  this  case  are  6106,  6112,  6139  and  6148. 


Adenocarciftoma  of  the  ovary.  Where  ab- 
dominal carcinosis  exists  the  resistance  to  in- 
fection is  always  lowered.  It  will  be  noted 
that  in  Cases  7610  and  10099,  when  the  ab- 
domen was  opened  it  was  found  impossible  to 
remove  the  growth  and  the  abdomen  was 
closed.  In  Case  10306  it  was  necessary  to  re- 
move all  the  pelvic  organs.  In  this  case  death 
was  in  all  probability  due  to  peritonitis. 

Ovarian  carcifwma,  hcemoglobin  2/  per  cent.;  ex- 
ploratory laparotomy;  death .  Gyn .  No .7610.  R .  L. , 
colored,  aged  47.  Admitted  to  the  Johns  Hopkins 
Hospital  on  March  i,  1900,  died  March  18,  1900. 
The  patient  complained  of  an  abdominal  tumor. 
She  had  been  married  26  years,  but  had  had  no  chil- 
dren and  no  miscarriages.  Her  menses  had  ceased 
ten  months  before  admission,  and  up  to  that  time 
she  had  been  quite  well.  Since  that  time  she  had 
had  persistent  nausea  and  vomiting  increasing  in 
severity,  and  some  shortness  of  breadth.  Prior  to 
the  appearance  of  the  tumor  she  was  a  much  stronger 
looking  woman.  On  her  admission  to  the  hospital 
she  was  very  pale,  emaciated;  haemoglobin  27  per 
cent.  The  abdomen  was  occupied  by  an  immense 
cystic  fluctuating  mass  giving  the  abdomen  a  dome- 
like and  extremely  tense  appearance.  The  cir- 
cumference of  the  abdomen  at  the  umbilicus  was 
108  cm.  The  tumor  filled  the  abdomen  so  fully 
that  it  could  not  be  moved  at  all.  On  vaginal 
examination  it  was  noted  that  the  right  labium 
ma  jus  was  hypertrophied,  the  outlet  nuUiparous. 
The  cervix  was  small  and  soft  and  the  uterus  could 
not  be  outlined. 

On  March  5,  1900,  an  exploratory  operation  was 
done  under  Schleich's  solution.  The  abdomen  was 
filled  with  what  appeared  to  be  a  solid  ovarian  car- 
cinoma which  was  adherent  to  the  abdominal  wall. 
No  attempt  was  made  to  remove  the  tumor.  The 
patient  gradually  grew  weaker.  Nausea  and  vomit- 
ing persisted,  the  dyspnoea  increased.  The  tem- 
perature was  96.4°.  The  patient  died  suddenly  on 
March  i8th. 

Carcinoma  of  the  ovary ^  hamoglobin  35  per  cent.; 
exploratory  laparotomy;  death.  Gyn.  No.  10099. 
D.  A.  M.,  aged  35,  white.  Admitted  to  the  Johns 
Hopkins  Hospital  on  November  21,  1902,  died 
November  28,  1902.  She  complains  of  an  abdom- 
inal tumor.  She  has  been  married  13  years,  has  had 
three  children  and  no  miscarriages.  One  year  ago 
she  noticed  that  she  was  growing  weaker  and  at  the 
same  time  detected  a  small  lump  in  the  lower  abdo- 
men. This  was  not  especially  hard  or  painful. 
The  periods  ceased  and  there  has  been  no  flow  since 
then.  Prior  to  this  time  the  periods  had  been  longer 
than  usual  and  more  profuse.  There  had  been  a 
great  deal  of  pain  and  a  dull  sensation  during  the 
last  two  days  of  the  flow.  The  tumor  has  increased 
more  rapidly  in  size  during  the  last  two  or  three 
months.     Her  appetite  has  been  fair,  but  she  has 
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grown  paler  and  has  lost  about  20  pounds.  There 
has  been  a  slight  leucorrhoea.  Micturition  and 
defecation  have  been  normal.  On  admission  she 
was  rather  poorly  nourished.  The  lips  and  con- 
junctivae were  very  pale.  The  haemoglobin  (Novem- 
ber 2ist)  was  35  per  cent.  The  abdomen  was  irreg- 
ularly distended,  and  there  was  marked  bulging  in  the 
umbilical  region.  No  fluctuation  could  be  elicited 
in  the  tumor.  It  was  fairly  well  fixed  and  slightly 
tender.  The  cervix  was  small  and  jammed  up 
against  the  symphysis  by  a  rounded  mass  which 
filled  the  cul-de-sac  and  pushed  the  fundus  forward. 
The  tumor  was  not  movable.  On  November  25th 
her  haemoglobin  had  reached  40  per  cent.,  red  blood 
corpuscles  4,180,000,  white  blood  corpuscles  7280. 

Operation  November  25th.  When  the  abdomen 
was  opened,  the  tumor  was  found  to  be  made  up  of  a 
number  of  small  thick  and  thin- walled  cysts  of 
various  sizes.  These  were  intimately  adherent  to 
the  intestine  and  in  the  pelvis  and  it  was  impossible 
to  say  from  which  ovary  the  tumor  had  originated. 
The  left  broad  ligament  was  plastered  over  the 
tumor  and  many  large  vessels  entered  the  growth. 
It  was  impossible  to  remove  it.  After  operation  the 
patient's  general  condition  was  fairly  good  for  the 
first  day,  but  on  the  second  she  gradually  grew 
worse,  was  apathetic  and  vomited  some  yellow  fluid 
with  a  rather  fecal  odor  and  at  the  same  time  ex- 
pelled the  enema  which  was  ineffectual.  The  condi- 
tion gradually  grew  worse  and  she  died  at  6.30  p.  m. 

No  autopsy  was  obtainable.  In  this  case  the 
low  haemoglobin  was  not  due  to  any  uterine  haemor- 
rhage, but  was  probably  occasioned  by  the  weakened 
condition  of  the  patient  due  to  the  carcinoma  of  the 
ovary  and  also  to  the  excessive  nausea  and  vomiting 
from  which  she  had  been  suffering. 

Adenocarcinoma  of  the  ovary,  polypoid  endometrium  ^ 
hcemoglohin  j8  per  cent.  Panhysterectomy  with  re- 
moval of  the  ovarian  structures;  death.  Gyn.  No. 
10306.  C.  S.,  married,  aged  50,  colored.  Admitted 
to  the  Johns  Hopkins  Hospital  March  3,  1903,  died 
March  11,  1903.  She  had  been  married  35  years 
and  had  had  seven  children,  three  miscarriages.  On 
admission  she  complained  of  pain  in  the  back  and 
lower  abdomen  and  of  a  tumor.  The  pain  had  per- 
sisted since  the  birth  of  the  last  child  16  years  before. 
She  had  had  severe  uterine  haemorrhages.  At  first 
they  had  come  on  at  the  regular  periods  with  severe 
cramp-like  pains  in  the  abdomen.  After  these  had 
lasted  three  hours  she  used  to  have  a  severe  haemor- 
rhage, the  first  symptom  of  the  onset  of  the  flow 
which  later  lasted  from  14  to  21  days.  Since  Janu- 
ary 3d  there  had  been  a  continuous  haemorrhage 
with  the  passage  of  large  clots.  She  had  lost  a  great 
deal  of  weight.  On  admission  the  patient  was  rather 
cachetic;  haemoglobin  38  per  cent.,  white  blood  cor- 
puscles 6500.  Through  the  abdominal  walls  the 
pattern  of  the  intestines  was  easily  demonstrable. 
The  patient  had  a  tumor  about  the  size  of  a  foetal 
head,  globular  in  form.  It  was  very  freely  movable 
and  could  be  brought  forward  to  the  abdominal  wall. 
It  could  be  shoved  up  to  the  ribs  on  the  left  side  so 


that  it  took  the  position  of  the  kidney.  The  cervix 
was  enlarged,  the  body  of  the  uterus  was  uniformly 
enlarged,  pushed  over  to  the  left  and  adherent. 
Panhysterectomy  with  removal  of  the  pelvic  struc- 
tures was  performed  on  March  5,  1903.  The  pa- 
tient developed  nausea  and  vomited  a  dark  greenish 
material.  She  was  markedly  constipated,  restless, 
and  hiccoughed.  She  gradually  grew  worse,  and 
died  March  nth.     No  autopsy  was  allowed. 

Chorio-epithelioma.  This  patient  (Case  16098) 
was  kept  in  the  hospital  for  a  considerable  period 
before  an  operation  could  be  undertaken.  The 
cervix  was  first  thoroughly  curetted  and  at  a  later 
date  a  complete  hysterectomy  done.  The  case  was 
a  desperate  one.  The  patient  lived  for  several 
months.  At  autopsy  it  was  found  that  the  left 
iliac  vein  was  involved  in  the  malignant  growth  and 
that  the  lungs  contained  metastases.  In  addition 
there  was  a  peritonitis  and  parenchymatous  changes 
were  found  in  the  kidneys. 

Chorio-epithelioma,  Hcemoglobin  j5  per  cent.; 
hysterectomy;  death.  Gyn.  No.  16098.  Path.  Nos. 
14296,  14528.  Mrs.  A.  S.,  aged  25,  white,  a  Lithu- 
anian. Admitted  to  the  Johns  Hopkins  Hospital 
October  9,  1909,  died  January  2,  19 10.  Since  the 
birth  of  her  child  ten  months  ago  she  has  never 
been  well.  Her  menstrual  flow  has  been  profuse. 
The  last  period  occurred  one  month  ago.  Between 
periods  there  has  been  a  profuse  malodorous  dis- 
charge, at  times  serous,  at  other  times  bloody.  Patient 
has  been  in  bed  ten  days  suffering  from  pain  in  the 
lower  abdomen  and  back;  no  fever,  but  very  weak. 

On  examination  she  is  well  nourished  but  anaemic, 
pulse  128,  regular  but  poor  in  quality.  The  ab- 
dominal walls  are  soft  and  very  relaxed.  Extend- 
ing to  within  two  fingers'  breadth  of  the  umbilicus  is 
a  hard  nodular  mass  which  is  freely  movable.  This 
tumor  extends  three  fingers'  breadth  to  the  right  of 
the  median  line.  Its  surface  is  irregular,  firm  in 
consistency  and  sensitive.  There  are  chains  of 
inguinal  glands  on  both  sides.  The  typical  car- 
cinomatous odor  can  be  detected  in  the  room. 

On  pelvic  examination  it  is  found  that  the  patient 
is  bleeding  profusely  and  there  is  a  fetid  discharge. 
The  cervix  is  large,  the  canal  cavernous,  and  readily 
admits  the  index  finger.  There  is  marked  loss  of 
tissue  around  the  cervical  canal,  but  a  curious 
absence  of  induration  so  common  in  carcinoma. 
The  tissues  are  soft  and  friable.  The  finger  in  the 
uterine  cavity  detects  a  large  spongy  mass,  filling  the 
uterus.  There  is  marked  induration  of  the  broad 
ligament.  The  lower  part  of  the  uterus  is  fixed. 
Before  operation  the  haemoglobin,  on  October  9th, 
was  35  per  cent.,  on  November  8th,  36  per  cent.;  on 
December  27th,  30  per  cent. 

Operation,  October  nth,  curettage;  October  i8th 
complete  abdominal  hysterectomy.  After  opera- 
tion the  general  condition  was  not  good.  The  pulse 
was  rapid  and  there  was  abdominal  pain.  She  grew 
gradually  worse  and  died  on  January  2,  19 10. 

Autopsy.  At  autopsy  it  was  found  that  the 
growth  extended  out  to  the  pelvic  wall  on  both 
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sides,  further  on  the  left.  The  left  iliac  vein  was 
thrombosed.  The  growth  resembled  placental  tis- 
sue. There  were  metastases  in  both  lungs  ranging 
from  the  size  of  a  hazelnut  to  a  tangerine  orange. 
The  liver  showed  fatty  changes.  The  kidneys 
showed  chronic  parenchymatous  degeneration,  the 
spleen  marked  amyloid  changes.  There  was  em- 
physema of  the  lungs,  cedema  of  the  left  leg,  bilateral 
hydro-ureter,  hydronephrosis,  acute  peritonitis, 
pleuritis  and  gastric  erosion.  In  this  case,  of  course, 
the  operation  was  at  best  but  a  palliative  procedure. 

I  have  purposely  given  the  briefest  outline 
of  our  findings,  as  practically  all  the  essential 
points  are  given  in  the  tabulation  of  cases. 
DEDUCTIONS 

From  the  foregoing  it  is  clearly  evident  that, 
as  a  rule,  patients  with  a  relatively  low  hiemo- 
globin  stand  pelvic  or  abdominal  operations 
fairly  well.  Where  carcinoma  of  the  cervix 
or  body  of  the  uterus  exists,  however,  the 
dangers  are  materially  increased. 

In  those  cases  in  which  the  bleeding  is 
limited  entirely  to  the  menstrual  period  it  is 
well  to  defer  operation  until  a  few  days  before 
the  next  period  in  order  to  raise  the  percentage 
of  haemoglobin  to  the  maximum. 

Hyperplasia  of  the  endometrium  is  a  defi- 
nite disease.  The  bleeding  caused  by  this 
condition  often  leads  to  a  low  hsemoglobin 
index,  which  can  be  temporarily  checked  by 
curetting.  Sometimes  after  two  or  three 
curettings  in  the  course  of  a  year  the  excessive 
flow  ceases.  In  other  cases  it  is  necessary  to 
remove  the  body  of  the  uterus. 

I  cannot  emphasize  too  strongly  the  necessity 
of  becoming  thoroughly  familiar  with  the 
technique  of  transfusion.  This  procedure,  as 
simphfied  by  Bemheim,  can  be  readily  em- 
ployed by  any  surgeon  and  should  not  require 
more  than  20  minutes  to  half  an  hour.  Trans- 
fusion will  certainly  in  the  near  future  become 
a  routine  procedure  in  cases  in  which  opera- 
tions are  required  on  patients  with  a  very 
low  haemoglobin.  It  is  hardly  necessary  to 
draw  attention  to  the  inadvisability  of  em- 
ploying any  but  the  mildest  cathartics  after 
operation  on  such  patients.  I  recently  heard 
of  a  patient  who,  notwithstanding  a  haemo- 
globin below  20  per  cent.,  weathered  a  severe 
abdominal  operation,  A  day  or  two  after- 
ward she  was  given  calomel  and  salts  and 
promptly  died.  The  after-treatment  of  these 
cases  requires  the  greatest  care. 
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This  Article  is  a  Summary  of  the  Author's  Views,  Based  upon  his  own  Experience 

By  J.  CLARENCE  WEBSTER,  M.  D.,  Chicago 


PREGNANCY,  (a)  Acute  cardiac 
afiFections  are  rare  in  pregnancy  and 
must  be  regarded  as  very  serious.  In 
the  eariy  months  the  patient  should  be 
kept  at  rest  and  treated  medically.  After  a 
few  weeks  of  improvement  the  uterus  should 
be  emptied.  It  would  be  very  inadvisable  to 
allow  the  pregnancy  to  advance  until  viability 
of  the  foetus,  because  of  the  small  likelihood  of 
having  a  healthy  heart  muscle  or  well  estab- 
lished compensation.  The  risk  of  pulmonary 
oedema  and  over-dilatation  of  the  right  side  of 
the  heart  would  be  very  great.  The  induction 
of  abortion  at  the  onset  of  the  acute  disease 
should  not  be  considered  because  of  the  extra 
strain  which  would  be  thrown  on  the  heart. 

An  acute  valvular  lesion  or  myocardial 
degeneration  occurring  in  the  advanced 
months  presents  a  situation  of  the  most 
serious  character.  Establishment  of  com- 
pensation or  recovery  of  the  heart  muscle 
cannot  be  expected  before  term,  and  it  is  a 
question  as  to  which  is  the  more  serious 
procedure:  to  interrupt  pregnancy  at  the 
very  onset  of  the  disease,  or  to  await  the 
natural  termination.  The  author's  prefer- 
ence is  for  the  former. 

(b)  We  are  far  more  frequently  consulted 
in  regard  to  pregnancy  occurring  in  women 
with  old  cardiac  disease.  In  the  interests  of 
the  mother,  I  believe  that  the  best  advice  in 
such  cases  is  that  pregnancy  should  not  be 
allowed  to  occur,  and  that  if  it  has  taken 
place,  it  should  be  terminated.  The  effects 
of  gestation  in  cases  of  old  myocardial  degen- 
eration or  valvular  lesion  vary  markedly, 
depending  upon  such  factors  as  the  site  and 
extent  of  the  disease,  the  general  health, 
habits  and  occupation  of  the  patient,  the 
degree  of  compensation,  etc. 


If  anaemia  or  poor  health  from  other  causes 
exists,  the  cardiac  trouble  is  likely  to  be 
aggravated.  In  vegetative  endocarditis,  fresh 
fibrin  deposits  may  form  on  the  diseased  valve 
from  the  increased  hyperinosaemia  of  the  blood 
of  the  pregnant  woman. 

The  organ  may  suffer  especially  in  the 
advanced  months  from  the  extra  work  due 
to  the  increased  quantity  of  circulating 
blood. 

Abnormal  size  of  the  uterus  due  to  a  large 
foetus,  twins,  or  excessive  liquor  amnii  in- 
creases the  strain.  Disorders  of  the  alimentary 
tract  by  causing  abdominal  distention  or  by 
causing  toxaemia  may  have  a  bad  effect  on  the 
heart  muscle.  In  some  cases  the  heart  bears 
up  so  well  under  the  extra  strain  and  risks  of 
pregnancy  that  the  patient  may  be  disturbed 
no  more  than  under  normal  conditions. 
Moreover,  this  experience  may  be  repeated  in 
successive  pregnancies.  These  cases  are, 
however,  the  exception. 

It  is  a  safe  generalization  that  a  woman 
with  a  definite  chronic  lesion,  e.  g.,  valvular 
or  myocardial  degeneration  (I  am  not  refer- 
ring to  cases  diagnosed  as  such  simply  because 
a  functional  or  temporary  murmur  is  heard), 
has  OBteris  paribus,  a  shorter  life  expectancy 
if  she  passes  through  pregnancy  and  labor 
than  if  she  does  not,  and  the  risk  is  increased 
in  proportion  to  the  frequency  of  the  preg- 
nancies. 

The  most  serious  cases  are  those  in  which 
the  myocardium  is  degenerated  tending  to 
cause  cardiac  dilatation,  or  in  which  after 
former  valvular  disease  compensation  has 
not  been  thoroughly  established.  Right- 
sided  affections  are  so  rare  as  to  call  for  no 
special  mention.  Mitral  lesions  are  more 
frequently  found  than  aortic.    The  latter  is 


^  Read  before  the  American  Gynecologka]  Society,  at  Washington,  D.  C  May  ?•  X9X3* 
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very  serious  if  of  recent  occurrence.  Ot  well 
compensated  cases  it  is  generally  held  that 
mitral  stenosis  is  most  to  be  feared,  espe- 
cially when  it  is  associated  with  regurgita- 
tion. 

It  is  scarcely  necessary  to  specify  the 
weU-known  signs  and  symptoms  of  cardiac 
failure.  They  are  usually  less  common  and 
less  marked  in  old  aortic  than  in  old  mitral 
disease  and  tend  to  appear  later  in  gestation. 
In  mitral  stenosis  they  usually  develop  after 
mid-term  but  may  do  so  before  that  time,  the 
most  important  being  pulmonary  congestion 
and  oedema,  weakness  and  dilatation  of  the 
right  side  of  the  heart.  The  health  of  the 
foetus  may  be  impaired  from  imperfect  oxy- 
genation of  the  maternal  blood,  as  well  as 
from  destruction  of  placental  tissue  by  haemor- 
rhages. Premature  emptying  of  the  uterus 
may  take  place. 

Death  of  the  mother  may  occur  apart 
from  the  latter,  though  in  most  cases  it  is 
associated  with  this  event  or  follows  it.  If 
a  patient  with  old  cardiac  disease  becomes 
pregnant  and  desires  to  run  the  risks  of  trying 
to  go  to  term,  she  should  be  put  on  the  strict- 
est regime  and  should  be  protected  from  all 
mental  or  physical  strain,  care,  shock,  expo- 
sure to  chills,  dampness  and  infections.  Special 
care  should  be  given  to  the  care  of  the  skin, 
kidneys,  and  alimentary  canal.  If  the 
patient's  condition  be  perfectly  satisfactory, 
medicines  are  not  necessary;  though  some 
advise  as  a  rule  digitalis  or  strophanthus  in 
the  last  months.  These  drugs  are  of  course 
to  be  administered  if  the  slightest  sign  of 
heart  failure  appears. 

If  abortion  or  premature  labor  threatens, 
what  course  is  to  be  followed?  My  advice 
is  to  follow  the  indication  and  empty  the 
uterus.  If  the  patient  persists  in  wishing  to 
prevent  the  loss,  she  must  be  put  to  bed  and 
the  usual  conservative  measures  be  carried 
out. 

If  signs  of  cardiac  failure,  e.  g.,  dyspnoea, 
palpitation,  oedema,  cough,  etc.,  develop 
without  signs  of  premature  empt3dng  of  the 
uterus,  I  believe  it  is  best  to  keep  the  patient 
in  bed  on  treatment  calculated  to  improve 
the  heart,  waiting  for  a  period  of  improvement 
to  again  advise  artificial  termination  of  the 


gestation.  If  no  improvement  occurs  and 
marked  signs  of  cardiac  failure  develop,  the 
patient's  condition  is  desperate  whether  the 
uterus  be  emptied  or  not. 

Labor,  When  labor  pains  begin,  the  first 
stage  should  be  conducted  as  in  normal  cases, 
the  patient  being  encouraged  to  avoid  straining. 
After  dilatation  of  the  cervix  and  rupture  of 
the  membranes,  the  efforts  at  expulsion  add 
additional  burdens  on  the  heart.  In  order 
to  reduce  these  to  a  minimum  it  is  advisable 
to  anaesthetize  the  patient  and  deliver  by 
forceps,  or,  sometimes,  by  version.  During 
this  procedure  it  is  advisable  to  administer 
nitrites,  either  giving  nitrite  of  amyl  by 
inhalation,  or  nitroglycerine  or  erythrol 
tetranitrate  hypodermically.  These  drugs 
lessen  the  strain  on  the  heart  by  increasing 
the  quantity  of  blood  in  the  peripheral 
vessels  through  paralysis  of  the  muscular 
fibers  or  of  the  vasomotor  nerves  in  the 
walls  of  the  arterioles. 

After  the  delivery  of  the  child  follows  a 
more  dangerous  period.  The  reduction  in 
size  of  the  uterus  by  retraction  means  addition- 
al strain  on  the  "heart  owing  to  the  rapid 
closure  of  the  uterine  circulation.  In  many 
cases  death  has  occurred  during  or  immediate 
ly  after  the  third  stage  owing  to  overdisten- 
tion  of  the  right  side  of  the  heart. 

It  is  advisable  that  the  placenta  be  grad- 
ually detached  by  the  fingers  introduced  into 
the  uterus.  If  the  right  side  of  the  heart  be 
embarrassed,  this  procedure  should  be  car- 
ried out  so  as  to  allow  of  free  loss  of  blood 
to  relieve  the  circulation.  During  this  pe- 
riod the  administration  of  nitrites  is  also 
helpful. 

If  strong  contractions  do  not  occur  in  the 
uterus  no  alarm  need  be  felt.  The  organ 
may  easily  be  compressed  between  the  hands 
and  stimidated  if  necessary.  The  hot  douche, 
pituitirin  or  ergotin  should  not  be  used 
save  where  there  is  danger  of  too  great 
blood  loss.  In  the  old  days  it  was  very 
common  to  bleed  the  patient  from  the  arm 
or  neck.  This  procedure  is  imnecessary 
when  we  have  at  our  disposal  the  simple 
procedure  of  separating  the  placenta  and 
bleeding  from  the  uterus  which  I  have  just 
described. 
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OPERATIONS  IN  ACUTE  AND  CHRONIC  AF- 
FECTIONS OF  THE  HEART 

Surgical  procedures  should  be  avoided  in 
active  or  recent  valvular  disease,  dilatation, 
or  myocardial  degeneration  except  in  condi- 
tions of  extreme  emergency.  General  anaes- 
thesia may  greatly  increase  risk  by  causing 
straining,  coughing,  vomiting,  respiratory 
embarrassment  and  asphyxiation.  If  there  be 
orthopnoea  the  patient  should  be  semi-recum- 
bent, and  chloroform  should  never  be  em- 
ployed. Ether  is  generally  advisable  except 
where  there  is  pulmonary  oedema  or  bron- 
chitis. Pure  nitrous  oxide  is  contra-indicated. 
If  it  be  administered  with  oxygen,  it  is  one 
of  the  safest  anaesthetics  in  such  cases. 
Hewitt,  of  London,  one  of  the  leading  author- 
ities on  anaesthesia,  is  a  strong  advocate  of 
the  A.  C.  E.  mixture  in  bad  heart  disease. 
He  believes  it  to  be  the  best  anaesthetic  where 
emphysema  and  bronchitis  coexist  with 
fatty  degeneration  and  dilatation  of  the 
heart. 

The  author  has  performed  various  minor 
and  major  operations  in  incompensated  valvu- 
lar  disease  with  local  infiltration  anaesthesia, 
using  Schleich  solution  (No.  2)  or  novocaine 
(i  in  200)  without  untoward  results.  Among 
these  have  been  abdominal  and  vaginal 
Caesarean   section,   resection  of   the  gut  in 


strangulated  hernia,  and  drainage  of  an 
infected  gall-bladder.  In  some  instances 
the  local  anaesthesia  has  been  combined  with 
gas  and  oxygen  administration. 

In  all  cases  in  which  a  general  anaesthetic 
is  employed,  it  is  of  the  utmost  importance 
that  the  administration  should  be  slow,  as- 
phyxiation being  avoided  and  respiration 
kept  free.  It  is  advisable  that  1-6  to  % 
grain  of  morphine  and  i-ioo  grain  of  atropine 
should  be  given  hypodermically  half  an 
hour  before  operation. 

In  slight  cardiac  affections,  or  where  com- 
pensation is  well  established,  the  rules  which 
guide  the  anaesthetist  in  normal  cases  are  to 
be  observed. 

The  Trendelenburg  position  should  never 
be  used  where  heart  disease  exists  unless 
compensation  is  good  and  circulatory  and 
respiratory  conditions  are  satisfactory.  When 
employed,  it  should  be  very  gradually  estab- 
lished and  only  to  a  moderate  extent.  Too 
sudden  lowering  of  the  patient's  chest  is  apt 
to  embarrass  the  right  side  of  the  heart. 
Forcible  pressing  of  the  viscera  toward  the 
diaphragm  with  packs  must  be  avoided  because 
of  mechanical  interference  with  the  diaphragm 
and  of  forcing  blood  from  the  abdominal  veins 
to  the  right  heart,  thereby  putting  additional 
strain  on  the  latter. 
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THE   CONDUCT  OF   GYNECOLOGICAL   OPERATIONS   IN  THE 
PRESENCE   OF   CHRONIC   AFFECTIONS   OF  THE   HEART* 

t 

By  EDWARD  REYNOLDS,  M.  D.,  Boston 


I  MUST  ask  you  to  remember  that  through- 
out this  commimication  I  am  restricting 
myself  to  one  single  point  in  the  subject, 
which  may  be  defined  as  the  question  to 
what  extent  operations  of  choice  rather  than 
of  necessity,  i.e.,  those  which  are  concerned 
with  the  improvement  of  health,  rather  than 
with  the  saving  of  life,  should  be  regarded  as 
contra-indicated  by  chronic  cardiac  disease. 
Secondly,  I  wish  to  ask  you  to  remember  that 
the  very  brief  time  allowed  by  our  regulations 
to  a  communication  which  is  part  of  a  sym- 
posium is  my  excuse  for  a  brevity  of  form 
which  would  appear  mere  dogmatism  if  it  be 
not  remembered  that  it  is  intended  simply  as 
a  concise  statement  of  personal  opinion,  as  a 
communication  to  a  discussion,  and  so  con- 
structed in  the  hope  of  eliciting  replies  and 
criticisms. 

Nothing  is  more  striking  in  a  discussion  of 
cardiac  cases  with  expert  internists  than  the 
emphasis  which  they  lay  upon  the  statement 
that  in  the  vast  majority  of  all  such  cases  the 
symptoms  which  the  patient  presents,  and 
the  degree  of  exertion  which  may  be  per- 
mitted to  him,  are  far  more  dependent  upon 
the  state  of  the  cardiac  muscle  and  the  degree 
of  compensation  than  upon  the  individual 
lesion  which  may  be  present. 

Similarly  the  propriety  of  a  surgical  opera- 
tion is  to  be  decided  by  reference  to  the 
amount  of  symptomatology  which  the  case 
presents  under  the  ordinary  exertions  of 
daily  life. 

* '  Modern  surgery  disturbs  the  vital  processes 
extremely  little."  That  very  wise  surgeon, 
the  late  Maurice  H.  Richardson,  constantly 
framed  for  himself  precepts  which  may  be 
spoken  of  as  crystallized  experience,  and  the 
above  sentence,  which  was  one  of  his  last,  has 
seemed  to  me  more  true  and  more  valuable 
with  every  day  that  has  gone  by  since  he  told 
it  to  me.  "Modern  surgery  disturbs  the 
vital  processes  extremely  little,"  or,  to  para- 


phrase the  application  of  this  to  a  case  with 
cardiac  lesions:  An  operation  done  under 
the  best  conditions  of  modern  surgery  may 
be  regarded  as  the  equivalent  of  a  very  mod- 
erate unusual  exertion.  The  degree  of  that 
exertion  varies,  of  course,  to  some  extent  with 
the  severity  and  duration  of  the  proposed 
operation,  but  my  point  is  that  under  the  con- 
ditions specified  no  ordinary  operation  should 
be  regarded  as  involving  more  risk  than  that 
involved  in  a  moderate  extra  muscular  exer- 
tion. As  the  nearest  feasible  approach  to  a 
tangible  standard,  and  with  the  understand- 
ing that  I  put  it  as  no  more  than  that,  I  would 
further  define  my  position  as  a  belief  that  a 
subject  of  valvular  or  other  cardiac  disease 
who  is  able  to  go  up  a  flight  of  stairs  at  an 
ordinary  walk  without  provoking  more  than 
slight  breathlessness  is  fitted  to  endure  an 
abdominal  of)eration  of  average  grade  with- 
out suffering  any  grave  increase  of  the  ordi- 
nary risks,  provided  the  other  conditions  to 
be  spoken  of  are  what  they  should  be,  namely: 
I  think  that  the  prognosis  in  these  cases  de- 
pends upon  the  class  of  care  taken  of  them,  and 
that  care  should  include  expert  medical  treat- 
ment both  before  and  after  operation;  thor- 
oughly expert  anaesthesia;  and  rapid,  gentle 
operating. 

Successful  surgery  is  usually  the  result  of 
thoroughly  organized  team  work. 

When  it  is  a  question  of  an  attack  on  a 
doubtful  or  trying  case  there  is  every  differ- 
ence between  the  position  of  the  occasional 
operator  with  occasional  assistants  and  that 
of  the  metropohtan  surgeon  with  every 
appliance  and  form  of  assistance  at  his  com- 
mand. Cases  which  the  one  should  not 
attempt  the  other  may  often  do  fearlessly, 
as  a  result  of  his  equipment,  even  more  than 
of  his  personal  equation. 

The  medical  care  given  to  a  doubtful 
cardiac  case  both  before  operation  and  after 
convalescence  should,  I  think,  be  better  than 


*  Read  before  the  American  Gynecological  Society  Washington,  D.  C,  May  7, 1913. 
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that  which  most  surgeons  are  capable  of 
giving.  The  case  should  be  seen  in  consulta- 
tion at  the  outset  by  a  trained  internist  and 
should  remain  under  his  care,  either  direct 
or  supervisory,  until  about  two  weeks  after 
operation.  The  surgeon  must  necessarily 
assume  the  greater  part  of  the  responsibility 
of  a  decision  to  operate,  but  I  think  that  he 
will  be  wiser  and  his  patient  be  safer  if  in  mak- 
ing that  decision  he  accepts  the  opinion  of 
the  medical  expert  as  to  how  much  muscular 
exertion  may  safely  be  permitted  to  the 
individual  case,  and  combines  that  with  his 
own  opinion  as  to  the  correspondence  between 
the  given  operation  and  the  amount  of  muscu- 
lar exertion  so  permitted.  The  surgeon  should 
also  depend  upon  the  trained  senses  of  the 
internist  to  tell  him  whether  the  case  is  at  the 
given  moment  in  the  best  condition  to  which 
she  can  be  brought  by  medical  care,  and 
should  decline  to  operate  until  that  point  has 
been  reached.  A  time  when  there  is  the  least 
shade  of  acute  overstrain  is  the  last  time  when 
any  athletic  exertion,  or  operation,  should 
be  permitted.  Again,  the  internist  should 
not  only  bring  the  heart  to  the  best  condition 
before  operation,  but  with  his  trained  famil- 
iarity with  cardiac  cases  should  also  watch 
and  guard  the  heart  during  the  early  part  of 
the  convalescence.  If  the  patient  returns 
to  bed  in  good  condition,  her  time  of  greatest 
danger  from  cardiac  cause  is  at  the  end  of  a 
week  to  ten  days,  or  at  least  that  has  been  my 
experience;  and  if  during  the  intervening 
days  the  heart  is  carefully  watched,  its  least 
weakening  noted,  these  secondary  dangers 
can  usually  be  forestalled  and  need  be  but 
little  dreaded. 

The  anaesthetist  who  is  to  take  his  share  of 
the  responsibility  in  such  a  case  should  also 
be  a  trained  expert,  one  who  is  qualified  by 
experience  and  study  to  judge  for  himself  of 
the  surgical  resistance  of  the  given  heart  and 
of  the  given  patient  as  a  whole,  who  is  familiar 
with  all  of  the  accepted  methods  of  anaesthesia. 
In  my  opinion  sudi  a  man  should  be  asked  to 
see  the  patient  in  consultation  either  with  the 
surgeon  or  the  internist  at  the  outset  of  the 
case,  and  should  take  his  due  share  in  the 
decision  as  to  the  amount  of  danger  involved, 
and  in  the  selection  of  the  method  of  anaes- 


thesia. He  should  be  introduced  to  the  pa- 
tient as  an  expert  and  should  have  every  op- 
portunity to  make  as  full  an  examination,  or 
as  many  examinations,  as  he  may  desire,  pre- 
cisely as  any  other  expert  should  be  treated. 

From  the  standpoint  of  operative  technique 
the  surgeon  who  is  to  operate  upon  a  cardiac 
case  should  in  my  opinion  select  from  among 
the  several  methods  of  operation  that  one  of 
all  those  that  will  give  satisfactory  results, 
which  he  thinks  can  be  carried  to  a  conclusion 
most  rapidly  and  with  the  least  violence. 
In  cardiac  cases  rough,  slow  operating  is 
especially  dangerous. 

When  circumstances  are  such  that  the  class 
of  care  here  outlined  can  be  given  to  the 
patient,  I  believe  that  there  are  but  few  cases 
in  which  any  ordinary  operation  which  is 
dearly  indicated  cannot  be  carried  out. 

The  degree  of  risk  which  may  be  taken,  i.e., 
the  degree  of  cardiac  symptomatology  which 
may  be  disregarded  in  deciding  upon  an  opera- 
tion, will,  however,  vary  of  course  not  only 
with  the  severity  of  the  operation,  but  in 
proportion  to  the  acuteness  of  the  indication. 
There  is  no  way  perhaps  in  which  one's  ix)si- 
tion  upon  the  varying  risks  and  indications 
involved  in  this  point  can  be  defined  so  clearly, 
within  the  limits  of  a  brief  article,  as  by  the 
citation  of  a  typical  case  or  cases. 

Case  i.  P.  R.  Series  B.  3456,  November  7,  191 1. 
Multipara,  60  years  old,  patient  of  Dr.  William  H. 
Robey,  Jr.  Suffering  from  pain  in  both  lower  quad- 
rants of  the  abdomen,  bearing  down  sensation  and 
pruritus,  says  she  is  unable  to  walk  freely  on  account 
of  protrusion  from  the  vulva.  On  examination 
practically  complete  prolapsus  uteri  et  vaginae. 
Has  been  short  of  breath  for  about  two  years,  worse 
for  about  one  year  and  especially  during  last  three 
months.  Has  recently  lost  twenty  pounds  in 
weight.  Dr.  Robey,  an  internist  of  authority, 
pronounces  both  sides  of  the  heart  dilated,  con- 
siders the  heart  an  unusually  poor  one,  and  thinks 
the  prospect  of  the  patient's  living  any  great  length 
of  time  under  any  circumstances  is  poor.  He 
states,  however,  that  her  pelvic  condition  causes 
her  great  discomfort,  and  he  believes  so  far  increases 
the  exertion  incident  to  ordinary  locomotion,  even 
about  her  house,  as  to  impose  a  considerable  extra 
load  upon  her  heart.  He  brings  her  to  the  office 
with  little  idea  that  operation  will  be  recommended 
and  really  in  the  hope  of  relief  from  minor  treat- 
ment. The  pulse  is  irregular  and  intermittent, 
slight  exertion  in  attempting  to  move  a  little  rapid- 
ly,  even  about   the  room,   brings  on  perceptible 
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cyanosis,  and  the  patient  says  that  she  is  much  of 
the  time  unable  to  lie  down  at  night.  In  view  of  the 
severe  cardiac  symptoms,  the  poor  prospect  of 
duration  of  life  under  any  conditions,  and  the 
amount  of  time  necessarily  involved  in  a  prolapse 
operation,  immediate  operative  treatment  was 
plainly  inadvisable. 

Patient  was  supplied  with  a  Worcester  pessary, 
one  in  which  a  large  doughnut  pessary  is  attached 
to  a  stem,  and  this  to  perineal  supports  and  an 
external  belt.  Uncomfortable  as  such  an  apparatus 
is,  it  greatly  decreased  her  difficulty  in  walking,  and 
it  was  agreed  with  Dr.  Robey  that  if  the  heart  im- 
proved under  medical  treatment  and  this  decrease 
of  load  the  operative  question  might  be  taken  up 
again. 

Just  one  year  later,  in  November,  191 2,  Dr.  Robey 
wrote  that  the  patient's  cardiac  condition  had  im- 
proved very  greatly  and  that  she  was  becoming 
intolerant  of  the  discomforts  of  the  pessary.  He  was 
now  inclined  to  request  operation.  She  was  seen 
by  Dr.  A.  R.  Kimpton,  a  rising  surgeon  but  still  an 
occasional  anaesthetist,  in  consultation  with  Dr. 
Robey.  At  this  time  she  was  able  to  go  about  town 
shopping,  her  pulse  was  regular  and  of  about  100, 
and  she  was  able  to  go  up  a  flight  of  stairs  fairly 
rapidly  without  dyspnoea.  Dr.  Elimpton  believed 
the  heart  safe  for  the  administration  of  ether  by  the 
open  or  drop  method,  and  after  seeing  the  patient 
I  was  glad  to  concur  in  the  expediency  of  an  opera- 
tion, which  was  done  on  January  15,  19 13.  The 
much  elongated  cervix  was  amputated,  high,  and 
extensive  cystocele  and  perineum  operations  were 
done,  the  whole  procedure  occupying  over  forty 
minutes.  The  heart  rate  was  about  100  at  the  be- 
ginning of  operation  and  remained  regular  at  that 
rate  throughout;  but  the  blood  pressure,  which  was 
170  at  the  beginning,  fell  slowly  but  steadily  until 
within  the  last  Ave  minutes  of  the  operation,  when 
it  dropped  rapidly  to  1 20  and  the  peripheral  circula- 
tion became  poor,  but  improved  under  a  single 
hypodermic  of  strychnia.  Dr.  Robey  guarded  the 
heart  with  small  doses  of  digitalis  and  ordered 
h3rpodermic  strychnia  on  several  occasions  when  the 
circulation  was  less  good  than  usual.  There  were 
no  other  happenings  and  the  patient  made  a  good 
recovery. 

Case  2.  P.  R.  Series  B.  2691,  February  12,  1907, 
patient  of  Dr.  J.  £.  Garland  of  Gloucester.  Single 
woman,  70  years  old.  On  palpation  the  whole  lower 
abdomen  is  occupied  by  a  new  growth  which  rises 
well  above  the  umbilicus.  On  vaginal  examination 
the  growth  is  plainly  uterine,  thoroughly  movable, 
and  divided  into  several  large  lobulations.  There 
is  a  history  of  frequent  leakings  of  pinkish  serum 
and  this,  in  connection  with  the  elastic  consistency  of 
the  mass,  warrants  a  suspicion  that  its  character  is 
adenomatous.  The  patient  states  that  she  has  had 
a  valvular  lesion  of  the  heart  since  early  life  and  has 
of  late  become  increasingly  short  of  breath.     She  is 


now  unable  to  cover  a  flight  of  stairs  at  any  gait  on 
account  of  severe  breathlessness  and  cyanosis,  but 
gets  along  fairly  well  upon  the  level.  The  size  of 
her  abdomen  had  increased  rapidly  within  the  last 
few  months  and  she  thinks  that  the  dyspncea  has 
increased  at  a  corresponding  rate. 

Seen  in  consultation  by  Dr.  John  B.  Hawes, 
internist,  who  reports  a  dilated  heart  with  both 
sounds  replaced  by  to-and-fro  murmurs.  Pulse 
rapid  and  varies  from  120  to  144.  Dr.  Hawes  is  of 
opinion  that  the  dilatation  of  the  heart  is  largely  due 
to  the  load  furnished  by  the  large  new  growth,  and 
that  no  considerable  or  prolonged  improvement  can 
be  expected  from  any  medical  treatment. 

Patient  next  seen  by  Dr.  F.  E.  Garland,  anaesthet- 
ist, who  considers  any  anaesthesia  decidedly  danger- 
ous but  ether  by  the  open  method  the  least  danger- 
ous. The  indication  being  regarded  as  absolute,  on 
account  of  the  probability  of  malignancy,  the  con- 
ditions of  the  case  promising  the  possibility  of  a 
rapid  operation,  and  the  patient  being  ready  to  take 
any  risk,  she  was  anaesthetized  four  days  later,  on 
February  16,  at  which  time  Dr.  Hawes,  who  had 
been  in  charge,  believed  that  the  heart  had  been 
brought  to  the  highest  point  of  efficiency  which 
could  be  attained  previous  to  operation.  Under  the 
agitation  incident  to  the  preparations  for  operation 
the  patient's  heart  became  so  rapid  and  excitable 
that  it  could  not  be  counted  and  some  courage  was 
required  to  begin  the  administration  of  ether,  but 
before  the  patient  was  fairly  unconscious  the  pulse 
had  fallen,  under  the  stimulus  of  primary  ether,  to 
about  72,  regular  and  of  improved  quality.  A  rapid 
incision  disclosed  multiple  flbromata  of  the  uterus 
and  an  adeno-carcinoma  of  the  ovary  the  size  of  a 
foetal  head.  There  was  no  secondary  involvement, 
the  broad  ligaments  and  infundibula  were  long  and 
flexible,  the  conditions  of  the  case  permitted  an 
unusually  rapid,  total  hysterectomy,  and  the  opera- 
tion was  concluded  with  the  pulse  still  regular  and 
below  100,  though  its  quality  had  become  poor  with 
the  removal  of  the  tumor.  A  quart  and  a  half  of 
salt  solution  was  left  in  the  abdomen  and  the  patient 
put  to  bed  in  good  condition.  Her  recovery  was 
absolutely  uneventful,  her  pulse  remaining  through- 
out better  than  before  operation,  and  with  the  ex- 
ception of  a  little  strychnia  Dr.  Hawes  gave  her  no 
treatment. 

"Modern  surgery  disturbs  the  vital  proc- 
esses extremely  little/'  and  successful  sur- 
gery is  the  result  of  team  work.  If  the  risks 
are  estimated  by  the  symptomatology  and  if 
the  surgeon  is  able  and  willing  to  give  his 
patient  all  the  advantages  of  modem  treat- 
ment, it  is  surprising  how  seldom  a  chronic 
cardiac  lesion  will  contra-indicate  a  needed 
operation. 
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THE    CONDUCT    OF    GYNECOLOGICAL    AND    OBSTETRICAL    OPERA- 
TIONS  IN   THE  PRESENCE   OF   ACUTE   AND   CHRONIC 

ENDOCARDITIS ' 

By  JOHN  OSBORN  POLAK,  M.  D.,  Brooklyn 

Professor  of  Obstetrics  and  Gynecology,  Long  Island  Hospital  College 


IN  gynecological  surgery  the  heart  plays 
an  important  r61e,  contributing  to  the  suc- 
cess or  failure  of  an  operation.  Anaesthesia, 
haemorrhage,   shock,    persistent    nausea 
or  vomiting,  infection  and  abdominal  dis- 
tention, etc.,  all  have  an  imfavorable  influence 
on  the  action  of  the  cardiac  muscle. 

Gynecological  operations  in  patients  who 
are  suffering  from  cardiac  disease  may  be 
done,  provided  compensation  can  be  es- 
tablished and  the  strain  of  operation  mini- 
mized. Pronounced  secondary  anaemia  from 
fibroidal  disease  or  other  causes  has  its  effect 
on  the  heart  muscle,  producing  myocardial 
and  vessel  changes.  The  hepatic  and  renal 
fimctions  are  consequently  disturbed.  These 
may  be  corrected  by  tonics,  air,  diet,  trans- 
fusion, exercise,  etc.  The  writer  has  yet  to 
meet  a  fibroid  demanding  operation,  which 
cannot  be  removed  in  the  presence  of  cardiac 
disease.  We  have  come  to  consider  that 
symptoms,  not  lesions^  are  important.  Each 
case  should  be  studied  individually  in  con- 
junction with  a  competent  internist  and  the 
cardiac  balance  re-established,  and  the  liver 
and  renal  efficiency  restored,  before  operation 
is  imdertaken. 

The  sheet  anchor  of  the  pre-operative 
treatment  should  be  rest,  with  the  judicious 
use  of  morphia  and  heart  tonics,  especially 
strophanthus  and  digitalis  or  its  derivatives, 
the  correction  of  digestive  errors,  the  restric- 
tion of  fluid  until  all  oedema  has  disappeared, 
and  the  careful  observance  of  the  blood 
pressure.  We  have  operated  with  the  haemo- 
globin as  low  as  twenty  and  a  blood  pressure 
of  but  eighty.  This  only  shows  what  can  be 
done,  not  what  should  be  the  rule.  Expert 
anaesthesia,  rapid  operating,  absolute  haemo- 
stasis  and  handling  the  abdominal  viscera  as 
little  as  possible  are  the  general  factors  which 
contribute  to  success  in  cardiac  cases.  Speed 
and  haemostasis  diminish  the  shock,   while 


a  small  amount  of  anaesthetic  and  the  avoid- 
ance of  intestinal  manipulation  prevent  dis- 
tention, paresis  and  gastric  dilation. 

Ether-oxygen  vapor  given  by  an  expert  is 
the  anaesthetic  of  choice.  The  narcosis  should 
be  preceded  by  a  hypodermic  of  X  gr.  of 
morphine,  given  one  half  hour  before  begin- 
ning the  anaesthetic;  this  allows  for  perfect 
oxidation,  with  a  minimum  amount  of  ether. 
Posture  has  much  to  do  with  embarrassing 
the  respiration  and  heart  action  during  the 
operation,  which  again  increases  the  amount 
of  ether  used.  A  prolonged  use  of  the  Trende- 
lenburg position  is  apt  to  be  associated  with 
cyanosis. 

The  heart  is  embarrassed  during  anaesthesia 
when  the  patient  is  in  the  Trendelenburg 
position,  as  the  blood  pressure  in  the  lungs 
is  increased.  Forcible  pressure  upon  the 
abdominal  viscera  and  struggling  also  pro- 
duce interfered-with  respiration  and  cyanosis. 
The  last  two  may  be  prevented  by  a  properly 
administered  anaesthetic,  preceded  by  a  suffi- 
cient amount  of  morphine. 

The  Trendelenburg  posture  allows  an 
excessive  amount  of  blood  to  return  to  the 
heart,  produces  cyanosis  and  thus  requires  a 
larger  amount  of  ether,  all  of  which  subjects 
the  heart  to  greater  strain. 

The  anaesthetic  in  heart  cases  should  be 
begun  in  the  semi-recumbent  posture  and 
preceded  by  a  preliminary  dose  of  morphine. 
The  ether  should  be  administered  slowly  and 
cautiously  so  that  the  patient  may  be  put  to 
sleep  without  cyanosis  or  struggling.  Asphyx- 
ia of  any  degree  produces  a  rapid  dilation  of 
the  right  heart. 

For  pelvic  tumors  we  place  the  patient  in 
the  Trendelenburg  posture  only  long  enough 
to  have  the  field  of  operation  perfectly  isolated 
with  gauze  pads.  The  table  is  then  slowly 
lowered  and  broken  in  the  center  to  allow  the 
shoulders  to  be  slightly  raised;  this  gives  a 
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greater  relaxation  of  the  abdominal  muscles, 
consequently  greater  facility  is  secured  for 
work  in  the  pelvic  field.  This  muscular  relaxa- 
tion may  be  even  more  increased  by  local  in- 
filtration anaesthesia  of  the  site  of  the  incision 
with  a  one-fourth  per  cent  novocaine  solution. 

By  using  local  anaesthesia  for  the  skin, 
muscles  and  fascia,  the  operation  may  be 
well  advanced  before  the  ether  narcosis  is 
actually  obtained.  This  does  two  things 
which  are  of  great  advantage  to  the  patient; 
i.  e.,  necessitates  the  use  of  a  smaller  amount 
of  ether  and  diminishes  the  shock  on  the  anod- 
association  theory  of  Crile. 

The  control  of  haemorrhage  is  all  important. 
Blood  clot  makes  the  best  culture  mediimi  for 
bacteria.  In  the  peritoneum,  blood  accumu- 
lations act  as  the  starting  point  of  peritonitis 
and  adhesions.  Peritonitis  is  always  at- 
tended with  more  or  less  paresis.  Haematoma- 
ta  are  apt  to  become  infected  and  increase  the 
morbidity  of  the  operation,  all  of  which  has  its 
effect  on  the  heart  muscle.  When  the  size  of 
the  tumor  admits,  the  vaginal  route  should  be 
elected,  as  giving  less  shock  and  post-opera- 
tive sequelae  though  the  peritoneal  toilet  is 
never  so  finished  as  when  operating  by  the 
abdominal  route. 

We  advise  and  practice  the  removal  of 
tumors  between  clamps,  which  is  rapid  and 
without  blood  loss.  We  then  isolate  the  main 
vessels  and  ligate  them  individually  with  fine 
silk  or  catgut.  All  cellular  oozing  is  checked 
by  running  the  peritoneal  edges  together, 
leaving  only  a  smooth  peritoneal  surface.  A 
dry,  smooth  peritoneum  is  the  best  prophy- 
lactic against  adhesions,  infection  and  ileus. 

If  the  tumor  removed  is  a  large  one,  the 
abdomen  should  have  firm  support  and  com- 
pression to  compensate  for  the  lowered  intra- 
abdominal pressure,  otherwise  an  increased 
load  is  thrown  on  the  right  heart  by  the  dila- 
tion of  the  arteries,  and  the  retention  of 
blood  in  the  abdominal  capillaries  and  veins. 
Should  cyanosis  occur,  blood-letting  by  phle- 
botomy and  prompt  cardiac  stimulation  with 
camphor  and  digaUn  will  usually  re-establish 
the  balance.  The  semi-recimibent  posture 
contributes  to  the  patient's  comfort.  Vomit- 
ing and  intestinal  or  gastric  distention  are  the 
most    frequent    embarrassing    complications 


which  disturb  the  heart's  action;  so  should  be 
guarded  against. 

In  our  experience,  post-operative  disten- 
tion may  be  avoided  by,  first,  careful  pre- 
operative preparation  of  the  intestinal  canal. 
This  is  done  by  exhibiting  on  the  second  day 
before  operation  01.  ricini  oz.  i,  Tinct.  opii 
camp.  drs.  ii,  and  giving  an  enema  the  night 
before.  From  the  time  of  taking  the  castor 
oil,  the  patient's  diet  is  restricted  to  strained 
cereal,  or  strained  soup,  or  orange  juice,  with 
milk  sugar;  should  the  bowels  move  too 
freely,  sufficient  deodorized  tincture  of  opium 
is  given  to  check  any  diarrhoeal  tendency. 
Lactopeptin  grs.  x.,  with  soda  bicarb,  grs.  x, 
precedes  each  nourishment.  Secondly,  follow- 
ing the  operation  in  heart  cases,  the  intestines 
should  be  allowed  absolute  rest  for  twenty-four 
to  thirty-six  hours;  saline  enemata,  proctoc- 
lysis, etc.,  all  tend  to  make  distention  and 
should,  if  possible,  be  omitted.  By  the 
mouth,  water  plain  or  fruit  juice  with  milk 
sugar  may  be  allowed.  Small  doses  of 
morphia  -^  or  more,  q.  4  h,  tends  to  keep  the 
patient  quiet,  and  acts  as  an  efficient  heart 
stimulant.  A  hard  rubber  rectal  syringe  tip 
may  be  left  in  the  anus  to  allow  the  escape  of 
gas.  Don't  have  a  '^ussy"  nurse  in  charge  of 
a  heart  case.  • 

Should  distention  occur  in  the  lower  ab- 
domen, it  may  be  relieved  by  enemata  of  soap 
suds,  milk  and  molasses  or  saline  and  glycer- 
ine. When  in  the  upper  portion  of  the 
abdomen,  by  lavage.  Gastric  distention  dis- 
places the  diaphragm  and  heart  upward, 
produces  cyanosis  and  thus  embarrasses  the 
cardiac  function,  not  only  by  pressure  but  by 
poisoning  the  muscle,  and  right  heart  en- 
gorgement. Gastric  distention  should  always 
be  relieved  by  the  stomach  tube.  Don't 
withhold  it  too  long  for  fear  of  the  strain 
produced  by  its  passage;  this  is  the  lesser  of 
the  two  evils. 

Cardiac  support  is  given  as  required  by 
strychnia,  strophanthus  and  digitalis.  Mor- 
phine is  the  most  dependable,  especially  in  the 
presence  of  stenotic  lesions,  or  combinations 
of  them.  The  cardiac  patient  gets  physical 
and  mental  repose  from  morphia  and  experi- 
ence has  taught  us  that  most  hearts  tend  to 
balance  themselves,  if  given  time. 
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To  summarize  our  experience  in  gyneco- 
logical operations  we  may  state: 

First,  that  pelvic  conditions  necessitating 
operation  may  be  done  after  proper  cardiac 
preparation. 

Second,  that  the  cardiac  symptoms,  blood 
pressure  and  the  functional  activity  of  the 
liver  and  kidneys,  are  the  only  indices  of  when 
it  is  time  to  operate. 

Third,  that  these  cases  should  always  be 
seen  and  treated  in  conjunction  with  a 
competent  internist. 

Fourth,  the  operation  should  be  rapid, 
bloodless  and  done  under  combined  local  and 
general  anaesthesia,  novocaine,  morphine, 
ether-oxygen. 

Fifth,  that  the  Trendelenburg  posture 
should  be  used  only  until  such  time  as  the 
field  may  be  properly  isolated,  when  the 
patient  may  be  gently  lowered  out  of  it. 

Sixth,  that  phlebotomy  should  be  done 
promptly  on  the  first  signs  of  right  heart 
engorgement. 

Seventh,  that  post-operative  distention 
must  be  avoided. 

Eighth,  that  morphia  is  the  mainstay  in 
the  therapeutics. 

Pregnancy  predisposes  to  an  acute  exacer- 
bation of  chronic  endocarditis  and  distinctly 
increases  the  danger  of  the  heart  lesion  from 
pulmonary  congestion,  and  subsequent 
changes  in  the  papillary  muscles.  This  is 
especially  so  if  the  endocardial  inflammation 
is  of  comparatively  recent  date,  for  the  estab- 
lishment of  proper  compensation  in  the 
presence  of  valvular  lesions  takes  time,  as  well 
as  physical  and  mental  rest,  and  this  may  not 
be  possible  to  attain  before  the  end  of  preg- 
nancy. 

The  load  put  upon  the  heart  is  always 
increased  during  pregnancy  and  unless  the 
heart  is  adequate,  congestion  of  the  venous 
system  ensues;  this  leads  to  renal  and  hepatic 
disturbances,  manifested  clinically  by  oedema 
of  the  lower  extremities,  ascites,  dyspnoea, 
attacks  of  suffocation,  dry  cough,  palpitation, 
cyanosis,  insomnia  and  albuminuria.  These 
are  progressive  symptoms  and  become  more 
marked  as  the  uterine  tumor  grows,  owing  to 
the  mechanical  interference  with  respiration, 
from  upward  displacement  of  the  diaphragm. 


Over-distention  of  the  uterus  or  pregnancy 
complicated  with  large  tumors  have  a  greater 
effect,  besides  causing  vessel  changes  which  add 
to  the  heart  load;  this  is  esj)ecially  true  in 
large  fibromata  of  slow  growth. 

Labor,  with  its  uterine  action,  materially 
increases  the  arterial  tension.  During  a  i>ain, 
the  blood  pressure  is  increased  from  50  to  80 
mm.,  while  in  the  interval  it  is  lowered.  These 
fluctuations  are  a  strain  on  the  myocardium 
of  the  normal  heart,  more  so  on  an  embar- 
rassed one. 

Single  and  combined  mitral  disease  are  the 
most  frequent  valvular  lesions,  and  in  our 
experience  mitral  stenosis,  with  or  without 
incompetence,  is  the  most  serious,  as  the 
myocardium  is  more  apt  to  have  suffered  in 
valvular  obstruction.  During  pregnancy  the 
chief  dangers  are  breaks  in  the  compensation, 
and  degenerative  changes  in  the  myocardium 
which  may  produce  subsequent  cardiac  fail- 
ure. The  valve  lesion  only  further  embar- 
rasses the  muscular.  Here,  as  in  gynecology, 
U  is  the  muscle  strength,  not  the  valve  lesion, 
which  gives  us  failure  or  success. 

Acute  lesions  may  develop  during  pregnan- 
cy or  in  the  puerperium;  these  are  more  com- 
mon during  the  puerperium  as  a  complication 
of  septic  processes.  Brown  atrophy  is  found 
in  sepsis,  while  fatty  degeneration  may  follow 
upon  severe  haemorrhages. 

Everything  depends  on  the  compensation; 
if  this  is  perfect,  the  woman  under  proper 
care  may  be  carried  through  pregnancy  or 
labor. 

The  writer's  experience  has  taught  him  to 
fear  heart  complications  in  pregnancy,  as  the 
emergencies  which  arise  are  many  and 
disquieting. 

We  never  let  a  patient  with  heart  disease, 
in  whom  the  compensation  has  ever  been 
broken,  go  to  full  term,  as  the  tax  of  the  last 
weeks  is  usually  so  great  that  the  margin  of 
reserve  is  used  up. 

We  never  operate  during  the  acute  exacer- 
bation. Rest,  morphine,  strophanthus  and 
digitalis,  or  some  of  its  derivatives,  will 
balance  the  circulation  if  sufficient  time  and 
care  are  given  to  its  re-establishment. 

In  the  woman  with  chronic  discompensation 
with  myocardial  change,  with  liver  or  kidney 
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insufficiency,  the  uterus  should  be  emptied 
promptly.  Such  cases,  however,  should 
always  have  a  course  of  preparatory  pre- 
operative treatment  to  re-establish  the  cardiac 
balance  before  proceeding  to  interrupt  the 
pregnancy.  The  earlier  the  uterus  is  evacuat- 
ed, the  less  the  cardiac  strain.  We  advise  an 
expectant  plan  in  multiparae  but  employ 
vaginal  hysterotomy  in  the  woman  pregnant 
for  the  first  time. 

During  labor,  as  long  as  nature  is  com- 
petent, the  patient  should  have  the  closest 
observation,  the  effect  of  the  pains  on  the 
heart  should  be  noted,  and  the  physical 
suffering  of  the  woman  partly  relieved  by  the 
judicious  use  of  morphine.  Cyanosis,  irregu- 
lar or  flagging  pulse,  indicate  heart  strain. 
Dyspnoea  between  the  pains  is  a  bad  prog- 
nostic. A  dry  cough  coming  on  during  labor, 
or  if  the  pulse  drops  beats,  or  becomes  rapid, 
is  significant  of  failing  heart  strength  and 
demands  artificial  aid.  The  form  of  inter- 
ference is  determined  by  certain  obstetric 
findings  and  the  skill  of  the  attendant. 

First,  the  relation  of  the  head  to  the  pelvis 
and  the  position  of  the  head  in  the  pelvis. 

Second,  the  amount  of  dilation  of  the 
maternal  soft  parts. 

Third,  the  j)eriod  of  pregnancy. 

Fourth,  whether  the  child  is  alive  or  dead. 

And  finally,  on  the  actual  condition  of  the 
mother,  as  shown  by  her  pulse,  blood  pressure, 
and  peripheral  circulation. 

Operative  procedures,  as  cervical  incisions, 
forceps,  version,  pubiotomy,  Caesarean  sec- 
tion, or  craniotomy,  may  be  done  under  ether- 


oxygen  anaesthesia,  where  such  interference 
is  indicated  and  necessary,  provided  the  en- 
gorgement of  the  right  heart  can  be  properly 
combated. 

Lnmediately  on  the  birth  of  the  child  the 
intra-abdominal  pressure  is  rapidly  lowered; 
these  conditions  predispose  to  right  heart 
engorgement,  while  on  completion  of  the 
placental  stage,  with  the  shutting  out  of  the 
utero-placental  circulation,  a  great  volume  of 
blood  is  thrown  into  the  general  circulation, 
which  further  embarrasses  an  already  over- 
loaded heart.  Bleeding  from  the  uterus,  as 
suggested  by  many  authorities,  does  not 
relieve  this  engorgement;  it  does,  however, 
further  weaken  the  patient.  We  have  ob- 
tained our  best  results  from  sequestration  of 
the  blood  in  the  extremities,  and  phlebotomy 
by  opening  the  basilac  or  cephalic  vein,  and 
drawing  off  from  eight  to  sixteen  ounces  of 
blood,  in  conjimction  with  the  use  of  vigorous 
stimidation  by  camphor  (oil  of  camphor), 
small  doses  of  morphine,  the  inhalation  of 
oxygen,  and  the  application  of  surface  heat. 

When  the  intervention  has  to  be  made 
during  pregnancy,  the  condition  of  the  soft 
parts  and  the  period  of  pregnancy  are  the 
determining  factors. 

In  multiparae,  with  a  viable  foetus,  induc- 
tion of  premature  labor,  by  the  introduction  of 
the  bag,  and  leaving  the  delivery  to  nature 
or  shortening  the  second  stage  with  forceps, 
is  the  method  of  choice;  while  on  the  other 
hand,  in  primiparae,  with  rigid  soft  parts, 
vaginal  hysterotomy  offers  the  greatest  ad- 
vantages. 
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THE   CALCIUM    CONTENT  OF   THE   BLOOD    DURING  PREGNANCY, 

LABOR,   AND   PUERPERIUM  ^ 

Preliminary  Report 

By  W.  H.  MORLEY,  M.  D.,  Detroit,  Michigan 

From  the  Grace  Whitney  Hoff  Research  Laboratoty,  Woman's  Hospital 


MANY  of  the  mooted  questions  in 
medidne  and  surgery  are  to-day 
being  investigated  as  to  their  bear- 
ing upon  general  body  metabolism. 
During  the  last  few  years  many  investigations 
and  observations  have  been  reported  of  the 
disturbances  of  metabolism  during  certain 
diseased  conditions.  Complete  blood,  urine, 
and  faecal  examinations  are  demanded  in 
every  case  in  clearing  up  intricate  and  obscure 
symptoms. 

It  has  long  been  recognized  that  caldimi 
salts  are  necessary  components  of  the  blood 
that  it  may  carry  out  its  functions  in  the 
different  organs,  tissues,  and  blood  vessels. 
The  r61e  of  caldum  in  the  dotting  of  the  blood 
is  so  well  known  that  this  function  need  not 
be  further  spoken  of  at  this  time.  The  aid 
that  caldum  salts  supply  to  the  growth  of  the 
various  tissues  and  bones  is  also  an  accepted 
fact  in  general  body  metabolism.  According 
to  Blair  Bell  there  are  during  the  life  of  the 
individual  three  caldum  periods  in  a  phys- 
iological sense.  First,  the  period  of  growth, 
when  the  young  person  or  animal  requires  all 
the  caldum  obtainable  for  the  formation  and 
growth  of  the  bony  skeleton.  Secondly,  the 
period  of  reproduction,  when  a  caldum 
equilibrium  as  regards  growth  is  reached  and 
an  ** excretion"  of  the  excess  occurs.  This  is 
most  obvious  in  the  reproductive  processes 
of  women,  when  large  quantities  of  calcium 
salts  are  first  given  up  to  the  foetus  and  then 
for  the  formation  of  the  milk  during  which 
the  menstrual  function  is  in  abeyance.  The 
third  period  is  late  in  life,  when  no  calcium 
salts  are  required  for  the  building-up  processes 
or  for  those  of  reproduction. 

The  determination  of  the  amount  of  cal- 
dum in  the  blood  in  health  and  disease  offers 
a  probable  explanation  of  many  conditions 
whose  etiology  is  still  unknown.     Ordinarily 


the  amount  of  calcium  in  the  blood  is  deter- 
mined by  volumetric  or  gravimetric  methods. 
While  either  of  these  two  methods  is  an  ac- 
curate one  under  ordinary  drcumstances, 
their  application  in  determining  the  amount 
of  caldum  in  the  blood  requires  a  large 
amount  of  blood  in  order  to  lessen  the  per- 
centage of  error. 

A  few  years  ago,  Mr.  W.  Blair  Bell  of  the 
Royal  Infirmary,  Liverpool,  devised  a  simple 
yet  accurate  method  for  the  determination  of 
the  caldmn  content  of  the  blood.  The  method 
requires  only  a  small  amount  of  blood  (viz., 
ICO  c.  mm.)  and  is  as  follows:  An  oxaUc  add 
solution  is  first  made  up  in  the  strength  of 
I  in  30  aqueous  solution.  In  a  small  capsule 
or  vial  are  put  250  c.  mm.  of  this  oxalic  solution 
(1:30).  The  finger  of  the  patient  is  pricked 
and  100  c.  mm.  of  blood  drawn  up  into  a 
graduated  pipette  and  immediately  emptied 
into  the  capsule  containing  the  oxalic  add 
solution.  The  stem  of  the  capsule  is  tlien 
sealed.  The  contents  on  shaking  become 
uniformly  chocolate-colored  and  the  blood 
is  laked.  After  ten  minutes  this  mixture  is 
ready  for  further  dilution  but  if  necessary 
the  final  processes  may  be  left  over  for  some 
hours,  although  the  sooner  they  are  carried 
out  the  better,  for  if  left  until  the  following 
day,  the  heavy  sediment  of  pigment  may 
vitiate  the  result. 

When  the  examination  is  to  be  continued 
the  neck  of  'the  capsule  is  broken  and  250 
c.  mm.  of  the  following  solution  added  to  the 
oxalic  add  and  the  blood:  acetic  add  (one  per 
cent)  95  parts,  glycerine  5  parts.  This  is 
allowed  to  stand  for  about  ten  minutes,  a 
rubber  cap  being  placed  over  the  neck  of  the 
capsule  to  prevent  evaporation.  The  capsule 
is  then  thoroughly  shaken  and  100  c.  mm.  are 
withdrawn  and  immediately  mixed  in  another 
capsule  with  500  c.  mm.  of  distilled  water. 


>  Read  before  the  American  Gynecological  Society,  Waahingtcm,  D.  C,  May  8, 1913. 
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previously  placed  there.  It  is  of  this  last 
mixture  that  the  examination  is  made. 

A  drop  is  placed  on  a  clean  Thoma-2^iss 
haemocytometer  plate  and  the  crystals  of 
calcium  oxalate  are  counted  as  one  would 
count  white  or  red  blood  cells  and  the  number 
noted  for  each  square;  at  least  250  squares 
should  be  counted. 

It  has  been  found  by  Bell  that  a  standard 
aqueous  solution  of  i  in  5,000  calcium 
chloride,  which  is  practically  equivalent  to  a 
solution  of  I  in  10,000  CaO,  gives  0.59  crystals 
p)er  square.  Therefore  an  arbitrary  standard 
has  been  determined  that  an  average  of  one 
crystal  per  square  is  equivalent  to  a  i  in  6,000 
solution  of  CaO. 

Bell  has  foimd  in  a  large  series  of  deter- 
minations on  ordinary  individuals  of  middle 
life,  that  the  normal,  as  estimated  from  this 
standard,  varies  from  i  to  4,000  to  i  to  5,000 
of  CaO  in  the  blood. 

A  few  important  hints  as  to  details  of  the 
technique  used  by  Bell  in  his  determinations 
are  necessary  in  order  to  obtain  accurate 
results.  Tap  water  must  of  course  be  avoided 
entirely  in  all  washings  throughout  aU  the 
procedures  and  only  reliable  distilled  water 
used.  Impure  distilled  water  will  upset 
otherwise  accurate  calculations.  The  greatest 
delicacy  and  accuracy  are  required  in  the 
measuring  of  the  quantities;  for,  to  obtain 
an  accurate  estimate,  accurate  dilutions  are 
necessary.  ^ 

An  artificial  Hght  is  much  better  than  day- 
light for  distinguishing  the  crystals  and  the 
diaphragm  of  the  microscope  must  be  almost 
closed. 

For  counting,  a  magnification  of  450  di- 
ameters should  be  used.  Only  those  crystals 
should  be  counted  which  can  be  definitely 
seen.  The  fine  adjustment  should  be  moved 
to  and  fro  in  order  to  get  a  bright  speck  of 
light  followed  by  a  dark  spot. 

In  blood  solutions  the  crystals  are  very 
evenly  distributed,  are  usually  of  a  uniform 
size,  and  do  not  lodge  on  the  Unes  of  the 
haemocytometer  plate;  they  are,  until  they 
have  been  on  the  plate  for  some  time,  con- 
tinually undergoing  ^^Brownian"  movements. 
This  is  especially  the  case  if  the  plate  is  not 
completely  covered  by  the  drop.    They  should 


not  be  counted,  therefore,  imtil  they  have 
been  on  the  plate  for  a  few  minutes. 

In  albuminous  solutions  and  especially 
with  the  use  of  glycerine  (vide  second  solution 
above),  cliunping  of  the  crystals  does  not 
occur  unless  the  mixture  be  allowed  to 
stand  too  long  before  examination. 

In  very  strong  solutions  (i  in  5,000  and 
stronger)  the  crystals  are  sometimes  uneven 
in  size.  This  difficulty  may  be  surmounted 
by  diluting  the  liquid  to  be  examined  four  or 
more  times  with  normal  saline  solution  before 
adding  it  to  the  oxalic  add.  An  allowance,  of 
course,  should  be  made  in  the  final  calcula- 
tion, for  the  same  quantity  (100  c.  mm.)  of 
the  diluted  liquid  is  used  as  though  it  had  not 
been  diluted. 

The  above  method,  with  the  remarks  On 
the  technique,  has  been  quoted  at  length 
from  Bell,  as  this  same  method  was  followed 
by  the  writer  in  his  investigations  which  will 
be  reported  farther  on. 

In  summing  up  his  work,  Bell  remarks  that 
he  hopes  to  be  able  by  further  investigations 
to  place  the  normal  calcimn  index  at  one. 
At  present,  if  an  average  of  one  crystal  per 
square  indicates  a  solution  of  i  in  6,000  CaO, 
the  normal  calcium  index  is  an  average  of 
1.5  (i  in  4,000  CaO)  to  1.2  (i  in  5,000).  The 
calculation  of  the  CaO  content  easily  follows 
according  to  the  following  formula : 


6,000 


Calcium  index 


=  CaO  content. 


The  question  naturally  arises  at  this  point 
whether  the  objects  counted  really  consist 
of  calcium  oxalate  in  a  crystaline  form.  In 
support  of  the  fact  that  they  are.  Bell  offers 
the  following  evidence: 

1.  When  in  excess  many  are  of  the  definite 
''envelope"  type,  while  the  rest  assume  the 
recognized  polymorphous  (dumbbell  or  ir- 
regular octohedral)  shapes. 

2.  A  comparison  (with  a  magnification  of 
880  diameters)  of  these  crystals  with  those 
obtained  from  an  aqueous  solution  of  cal- 
cium chloride  of  a  strength  similar  to  that 
in  the  blood,  gave  an  identical  result  as 
regards  the  appearance  and  number  of  the 
crystals. 

3.  The  crystals  do  not  stain. 
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4.  On  standing  twenty-four  hours,  the 
crystals  "clump,''  forming  definite  crystaline 
masses,  which  are  easily  recognized. 

5.  The  crystals  are  insoluble  in  acetic  acid 
(20  per  cent) ;  are  soluble  in  hydrochloric  acid. 

6.  With  a  small  quantity  of  crystals  ob- 
tained (from  hydrometra  fluid)  and  dissolved 
in  hydrochloric  acid,  the  typical  flame  colora- 
tion was  observed,  but  there  was  not  a  suffi- 
cient quantity  for  spectrum  analysis. 

7.  As  far  as  can  be  ascertained,  oxalic  acid 
or  the  oxalates  alone  produce  these  crystals 
in  the  blood. 


No. 


I 

2 

3 

4 

5 

6 

7 
8 

9 
10 
zi 

Z2 

13 
Z4 

il 

z8 


TABLE  1.    PREGNANT  CASES 


Age 


k 


Pan 


17 
19 
34 
20 
z8 
19 

li 

19 
z8 
x8 
19 
19 

23 

23 
as 
z8 
x6 


19 

19 

so 

19 

ax 

x8 

22 

x6 

23 

19 

24 

\l 

25 

s6 

19 

27 

sa 

s8 

18 

29 

x8 

30 

so 

31 

23 

32 

19 

33 

19 

34 

'9 

u 

36 
x8 

37 

as 

38 

z8 

39 

19 

40 

so 

4X 

ss 

42 

19 

43 

23 

44 

as 

45 

19 

46 

s8 

47 

so 

48 

x8 

49 

19 

50 

33 

51 

10 

52 

23 

53 

as 

54 

x8 

55 

19 

S6 

X7 

11 

sa 

19 

59 

aa 

60 

a8 

6x 

x8 

6s 

s8 

6.^ 

.^6 

n 


Mu 


MulU 


Mtt 


I- 


MulU- 
Multi- 


Mens. 


VII 

VII 

V 

VIII 

VIII 

VII 
VIII 
VIII 

VII 
VIII 

VII 
VIII 
IX 
VI 
VIII 
VIII 
VIII 
VIII 

VII 
VIII 
VIII 
VIII 

vm 

VII 

vn 

VIII 

VIII 

VIII 

IX 

DC 

VII 

VIII 

VII 

IX 

DC 

IX 

VIII 

VIII 

VIII 

DC 

VIII 

IX 

VIII 

VIII 

VIII 

VII 

IX 

VIII 

IX 

IX 

IX 

VUI 

VIII 

VIII 

VI 

VIII 

IX 

IX 

VIII 

VIII 

IX 

VIII 

IX 


Index 


0.43 
0.35 
o.SO 
o.x8 
0.40 
0.38 
0.34 
0.53 

0.45 

0.50 

0.60 

o. 

o. 

o. 

o. 

o. 

o. 

o. 

o. 

o.xo 

0.88 

0.33 

0.56 

o.xo 

0.06 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 


40 

23 

•30 

xs 
x8 
55 

\l 


x8 

075 

46 

16 

71 

24 

23 

34 

34 
x.oo 
x.so 
o.8x 
0.60 
0.35 

o.SO 

0.88 

0.46 
0.50 
x.oo 

0.58 

O.X4 
o.s6 
0.37 

o.SO 

0.50 
0.43 
o.a4 
0.89 

39 
x6 
30 
35 
55 
47 
24 
0.27 


CaO. 


x:x4,ooo 
x:i7,ooo 
X  :30,ooo 
1:33.000 
x:x5,ooo 
x:x6,ooo 
x:s  5,000 
x:ix,ooo 
x:x3,ooo 
x:xs,ooo 
x:xo,ooo 
x:x5,ooo 
X  136,000 
x:30.ooo 
X  :50,ooo 
x:33.ooo 
x:xx,5oo 
X  :40,ooo 
x:3x,ooo 
1:60,000 
1:  7,000 
x:x0,5oo 
x:xx,ooo 
x:3X,ooo 
z:xoo,ooo 
1:33.000 
x:8o,ooo 
i:xs,5oo 
x:30,ooo 
z  :s9,ooo 
x:s5,ooo 
x:s6,ooo 
x:x8,ooo 
x:49.ooo 
x:75,ooo 
X  :i8.ooo 
x:  6,000 
z:  5.000 
z:  7.S00 
x:  8.500 
x:x7,ooo 
X  :30,ooo 
z:  7,000 
z:x3,5oo 
x:xs,ooo 
x:  6,000 
z:xo,8oo 
z:45.ooo 
x:33,ooo 
x:33,ooo 
z  :30,ooo 
z:zs,ooo 
z:i4,Soo 
x:3S,ooo 
z:  7,000 
zrzs.soo 
z  :30.ooo 
zrao.ooo 
x:x7,ooo 
x:xx,5oo 
x:xs,5oo 
z:3S,ooo 
zrsa.ooo 


8.  By  adding  to  the  blood  taken,  an  equal 
quantity  of  calcium  chloride  solution  equiv- 
alent to  a  solution  of  calcium  oxide  i  in  5,000, 
a  corresponding  increase  of  similar  crystals 
was  observed. 

By  following  the  method  and  technique  just 
described  an  attempt  was  made  by  the  writer 
to  determine  the  amount  of  caldum  in  the 
blood  of  pregnant,  labor,  and  puerperal  pa- 
tients in  the  Woman's  Hospital  at  Detroit. 
The  blood  was  taken  from  the  patient  at  the 
same  time  of  day,  diluted  with  the  oxalic 
acid  and  acetic  add  solutions  and  with 
distilled  water.  Extreme  care  was  observed 
in  measuring  all  solutions  as  well  as  in  obtain- 

TABLE  II.    DURING  LABOR 


No. 

Age 

x8 

19 
27 

Para 

Index 

CaO. 

Remazts 

z 

s 

3 

I 

I 

Nulii- 

o.SO 

0.59 
o.ss 

x:3x,ooo 
x:xo,5oo 
z:s7,ooo 

Labor  uneventful. 
Labor  uneventful. 
During  menstruatioo.    Inserted 
for  comparison. 

TABLE  m.    DURING 

THE  PUERPERIUM 

No. 

Age 

Para 

Tndn         i         CaO. 

1 

z 

Z7 

0.65                  z:  8,500 

s 

so 

0.57 

z:zo,Qoo 

3 

,   , 

Multi- 

o.z6 

z:3g,ooo 

4 

z8 

o.ss 

z:37,ooo 

5 

Z9 

o.sz 

z:s8,ooo 

6 

19 

II 

0.Z3                 z:40.ooo 

7 

Z9 

o.ss                  z:s7,ooo 

8 

S3 

0.33                 z:x8,5oo 

9 

x8 

O.Z4                   x:45.ooo 

zo 

17 

0.60                 x:zo,ooo 

zz 

ss 

0.30                 z:30,ooo 

zs 

\i 

II 

O.Z7 

z  134,000 

Jt3 

O.Z4 

z:45,ooo 
z  178,000 

X4 

sx 

Multi- 

0.08 

Z5 

19 

0.60 

z  :zo,ooo 

z6 

•    ■ 

•  ■ 

o.z8 

1:33.000 
z:85,ooo 

H 

•    ■ 

I 

0.065 

z8 

X9 

T 

0.05s 

I'jQOfiOO 

19 

3? 

MulU. 

O.Z7 

z  134,000 

so 

x8 

0.30 

z:so,ooo 

sz 

x8 

I 

o.z8 

z:33»ooo 

ss 

so 

0.30 

z:so,ooo 

23 

sx 

I 

o.z8 

1:33,000 

24 

It 

0.90 

z:ao,ooo 
z*Jo,ooo 

*l 

0.07s 

s6 

S3 

T 

o.xz 

z:54.ooo 

27 

so 

o.zs 

z '.40,000 

s8 

so 

0.36 

x:x6,900 

29 

s6 

Multi- 

0.37 

z:z6/)oo 

30 

^2 

o.zz 

z:54,ooo 

31 

18 

0.4s 

z:i3,ooo 

32 

23 

II 

0.37 

z:z6.ooo 

33 

ss 

0.70 

x:  8,500 

34 

so 

®1? 

z:i3,ooo 

35 

so 

0.68 

z:  9,000 

36 

18 

T 

0.37 

z:ss,ooo 

37 

x8 

* 

o.ss 

z:a7.ooo 

38 

so 

V- 

0.38 

z:z6,ooo 

39 

19 

^ 

0.50 

i:xa,ooo 

40 

Z9 

0.68 

z:  8,800 

41 

x8 

o.s8 

i:3X,400 

42 

z6 

o.ss 

i:s7jOOO 

43 

23 

II 

z.so 

z;  5,000 
z:  8,000 

44 

•  • 

0.77 

45 

ss 

O.S3 

z:xz,300 

46 

23 

II 

o.s6 

z:s3,ooo 

47 

•  • 

O.SO 

i:zo.soo 
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ing  the  blood.  The  count  was  made  with  a 
magnification  of  530  diameters,  and  400 
squares  were  counted.  The  results  have  been 
tabulated  as  to  the  caldiun  index  and  the 
CaO  content  may  be  seen  in  the  appended 
tables. 

Results.  The  results  of  the  observations 
show  that  there  is  a  lessened  amoimt  of  cal- 
ciimi  in  the  blood  of  pregnant  and  puerperal 
women  and  of  women  in  labor.  The  actual 
calcium  index  varied  somewhat  from  1.2  to 
G.06  crystals  per  square.  Assuming  that  the 
arbitrary  standard  of  Blair  Bell  of  1.5  to  1.2 
is  the  normal  calcium  index  of  ordinary 
individuals  of  middle  Ufe,  the  results  tabulated 
show  that  pregnancy,  labor,  and  the  puer- 
perium  cause  a  withdrawal  of  caldum  from 
the  mother's  blood.  Just  what  the  destina- 
tion of  the  calciiun  is,  whether  taken  up  by  the 
foetus  during  pregnancy,  by  the  uterus  dur- 
ing labor,  or  by  the  breasts  during  lactation, 
must  be  left  for  later  investigation.  The 
object  here  is  simply  to  determine  whether 
there  is  a  lessened  amount  of  calcium  in  the 
blood  during  pregnancy,  labor,  and  the  puer- 
perixmi.  As  this  is  simply  a  preliminary 
report,  and  as  this  work  will  be  continued,  no 
conclusions  will  be  drawn  at  this  time.  But 
it  might  be  interesting  to  state  some  of  the 
possibilities  that  may  result  from  a  careful 
investigation  of  the  calcium  metabolism,  not 
only  in  relation  to  some  of  the  imsettled 
problems  of  obstetrics  and  gynecology,  but  of 
general  medicine  and  surgery. 

Drennan,  in  a  series  of  articles  a  few  years 
ago,  discussed  the  phases  of  calcium  metabo- 
lism, purely  from  a  theoretical  standpoint. 
The  titles  of  her  articles  suggest  the  theories 
that  she  had,  and  a  few  will  be  quoted: 
"The  abstraction  of  calcium  salts  from  the 
mother  by  the  foetus,  a  cause  of  osteomalacia 
in  the  former;"  "The  abstraction  of  calcium 
salts  from  the  mother's  blood  by  the  foetus, 
a  cause  of  large  white  kidney  in  the  former;" 
"The  abstraction  of  calcium  salts  from  the 
mother's  blood  by  the  foetus,  the  cause  of 
puerperal  eclampsia  in   the  former."     This 


work  covers  a  period  of  ten  years  and  shows 
that  calcium  metabolism  was  considered, 
although  no  work  was  done  on  the  deter- 
mination of  the  calcium  content  of  the  blood 
until  Bell  devised  his  method  in  1907.  Kastle, 
in  a  recent  article  discussed  the  action  of 
calcium  salts  and  the  onset  of  labor.  In  a 
still  later  paper  he  reports  his  results  with 
caldum  salts  as  an  anti-anaphylactic.  Kastle 
substantiates  his  theories  by  animal  exper- 
imentation. Bell,  besides  devising  a  method 
for  calcium  determination  in  the  blood,  urine 
and  faeces,  reports  his  work  upon  menstrua- 
tion and  its  relation  to  calcium  metabolism. 
He  further  states  that  caldum  salts  in  the 
tissues  play  an  important  r61e  in  the  phys- 
iology of  the  female  generative  organs. 

From  these  considerations  is  it  too  much  to 
hope  or  to  prophesy  that  some  day  the  un- 
settled etiology  of  the  toxaemias  of  pregnancy 
may  be  explained  by  some  disordered  caldum 
economy  on  the  part  of  the  patient? 
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PATHOLOGY  THE  BASIS   OF  GYNECOLOGY^ 

Address  of  the  President 

By  henry  C.  COE,  M.  D.,  New  York  City 


A  YEAR  ago  you  conferred  upon  me 
in  absentia  the  highest  honor  in  our 
branch  of  the  profession.  The  kindly 
message  from  the  retiring  president, 
that  I  had  been  chosen  to  succeed  him,  filled 
me  at  once  with  pride  and  a  keen  sense  of 
responsibility.  "What  can  the  man  do  that 
Cometh  after  the  king?" 

This  feeUng  has  deepened  all  through  the 
year,  as  I  have  re-read  the  addresses  of  my 
honored  predecessors,  most  of  whom  I  have 
known  —  a  more  splendid  company  than 
those  whose  protraits  adorn  the  Hall  of 
Marshals.  It  is  a  far  cry  from  the  kingly 
presence  of  Fordyce  Barker  to  the  present 
incumbent,  but  I  do  not  yield  even  to  him  in 
my  earnest  desire  to  advance  the  interests  of 
the  society  that  he  loved  so  well. 

It  has  been  difficult  for  me  to  choose  a 
fitting  topic  for  a  brief  address.  I  shall  try 
to  follow  the  advice  and  example  of  a  former 
president.  Dr.  Edward  Reynolds,  and  remem- 
ber that  the  modern  audience  expects  a 
**  twenty-minute  sermon." 

This  has  been  an  annus  mirabilis.  To  be  in 
sympathy  with  the  '*Weltgeist"  one  must 
sense  the  profound  unrest  which  pervades 
the  world  of  thought  and  action.  "The  old 
order  change th,  yielding  place  to  new." 
No  slight  responsibility  rests  with  your 
presiding  officer,  both  in  seeking  to  direct  the 
present  poHcy  of  the  society,  and  in  indicating 
along  what  lines  we  may  best  work  in  order 
to  keep  not  only  abreast  of  the  times,  but  in 
advance  of  them. 

We  are  justly  proud  of  our  Transactions, 
presenting,  as  they  do,  a  truthful  record  of  all 
the  real  progress  in  gynecology  and  obstetrics 
for  nearly  four  decades.  What  is  the  secret 
of  our  steady  development?  Has  it  been 
merely  in  the  direction  of  improved  methods 
of  diagnosis,  the  perfection  of  surgical 
technique,  or  in  the  extension  of  our  field  of 
activity  from  the  pelvis   to   the  abdomen? 


To  my  mind,  the  reason  for  our  present  vi- 
rility and  promise  of  future  usefulness  is  to  be 
found  in  our  increasing  interest  in  pathology. 
I  do  not  expect  to  present  any  novel  views, 
and  such  as  they  are  only  in  outline,  since  it 
is  not  fitting  to  waste  your  time  with  verbi- 
age. The  day  has  passed  when  one  can 
expect  a  hearing — either  in  the  lecture-room, 
or  before  an  audience  of  experts  —  with 
expressions  of  personal  opinion,  or  theories 
that  "smell  of  the  lamp,"  rather  than  of  the 
laboratory,  or  post-mortem  table.  Even  the 
laity  now  expects  to  be  taken  into  our  confi- 
dence, and  asks  what  we  know,  not  what  we 
think  we  know. 

To  one  who  has  watched  the  growth  of  this 
society  only  during  the  past  ten  years,  the 
most  striking  evidence  of  progress  has  been 
the  respectful  attention  paid  to  the  papers  of 
our  younger  Fellows,  who  are  known  to  be 
thorough  students  of  pathology,  as  well  as 
bold  and  original  surgeons.  The  new  blood 
that  has  been  infused  into  our  circulation  has 
had  a  wonderful  effect. 

The  history  of  the  development  of  pelvic 
pathology  among  us  is  like  the  history  of 
nations  —  constant  strife,  the  destruction  of 
outworn  theories,  handed  down  from  one 
generation  to  another,  ending  in  the  survival 
of  the  fittest.  The  modern  historian  no 
longer  accepts  without  question  the  state- 
ments of  his  predecessors,  no  matter  how  high 
their  reputation  for  veracity,  but  consults 
the  original  documents,  sifting  the  true  from 
the  false  or  doubtful. 

Every  crystalized  belief  is  preceded  by 
negation.  Pragmatism  is  our  working  phi- 
losophy; we  demand  facts,  not  theories.  It 
would  be  interesting  to  trace  the  process  of 
evolution  through  which  we  have  escaped 
from  the  bondage  of  old  ideas  and  attained 
our  present  knowledge  of  pelvic  disease,  but 
this  is  sufficiently  familiar  to  you.  In  his 
briUiant  presidential  address,  delivered  seven- 
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teen  years  ago,  Dr.  Polk  presented  a  thor- 
ough r6sum6  up  to  that  time,  and  the  reader 
followed  the  same  course  in  an  address  before 
the  Canadian  Medical  Association  in  June, 
19 10.  Even  in  the  two  years  that  have 
elapsed  notable  additions  to  our  knowledge 
have  been  made,  as  will  be  evident  on  turning 
the  pages  of  the  recent  volumes  of  our 
Transactions. 

So  much  light  has  been  thrown  upon  famil- 
iar subjects,  through  the  aid  of  bacteriology 
and  exp>erimental  pathology,  that  it  seems 
almost  as  if  each  new  edition  of  a  textbook 
must  be  entirely  rewritten.  Let  us  contrast 
our  past  with  our  present  attitude  towards  a 
few  of  these  old  questions.  The  bewildering 
array  of  separate  "diseases"  of  the  pelvic 
organs  in  the  earUer  books  has  been  prac- 
tically eliminated.  Recognizing  the  fact  that 
few  morbid  conditions,  except  congenital, 
exist  independently,  but  that  they  are  simply 
links  in  a  pathological  chain,  we  no  longer 
mend  a  single  one,  but  by  combined  opera- 
tions aim  to  reverse  the  process  following 
puerperal  lesions,  for  example,  and  so  to 
restore  all  the  organs  to  a  state  as  near  the 
normal  as  possible. 

Uterine  pathology  —  the  bugbear  of  our 
student  days  —  has  been  simplified.  The 
expression  ** chronic  inflammation"  is  regard- 
ed with  disfavor,  as  an  unscientific  term  for 
connective-tissue  hyperplasia,  which  is  really 
an  *' end-process."  The  importance  of  lacer- 
ation and  erosion  as  the  site  of  cancer  of  the 
portio,  and  the  necessary  inference  that 
amputation  is  the  only  logical  treatment,  has 
long  been  firmly  established  by  the  microscope. 
At  this  time,  when  our  minds  are  focused  on 
the  radical  operation,  let  us  not  forget  in 
how  many  thousands  of  cases  the  development 
of  malignant  disease  has  unquestionably  been 
prevented  by  this  simple  procedure.  Dr. 
Emmet  himself  recently  stated  to  me  that  the 
knowledge  of  this  fact  afforded  him  greater 
satisfaction  than  all  his  other  contributions 
to  gynecology. 

Time  would  fail  us  to  review  the  conflicts 
that  have  been  waged  around  those  wonderful 
ductless  glands,  of  which  we  were  once  so 
profoundly  ignorant;  indeed  we  have  just 
begun  to  know  a  little  about  their  physiology 


and  pathology.  It  was  not  so  long  ago  that 
the  fate  of  an  ovary  (or  both)  was  decided  at 
the  operating-table  by  the  macroscopic  diag- 
noses, "cystic  degeneration,"  "cirrhosis," 
"hypertrophy,"  etc.  Even  the  laudable  desire 
to  atone  for  our  past  errors  by  conservation 
of  apparently  healthy  tissue  has  proved  our 
limited  knowledge,  as  shown  by  the  occur- 
rence of  degenerative  changes,  requiring  a 
second  operation.  '  One  fact  we  all  admit  — 
the  necessity  of  preserving  ovarian  tissue  in 
young  women,  not  so  much  for  the  purpose 
of  favoring  conception  as  of  preventing  the 
serious  climacteric  disturbances  so  common 
in  the  early  days  of  indiscriminate  oophorec- 
tomy. I  need  not  dwell  upon  a  subject  that 
has  been  so  often  threshed  out  here,  though 
it  will  be  long  before  the  final  word  is  spoken. 
We  have  learned  that  pathology  has  nothing 
in  common  with  empirical  surgery,  or  "symp- 
tomatic" cure. 

Our  knowledge  of  tubal  disease  has  made 
rapid  strides  with  the  aid  of  bacteriology. 
How  often  we  admire  the  prophetic  vision  of 
Noeggerath,  who  groped  his  way  where  we 
now  see  clearly!  The  ultimate  results  of  tubal 
infection  —  ectopic  gestation  and  sterility  — 
once  so  difficult,  are  now  elementary.  The 
etiology  and  treatment  of  pelvic  suppuration, 
so  familiar  to  every  medical  student,  were 
long  obscured  by  the  famous  pair,  pelvic 
"cellulitis"  and  "peritonitis."  But,  however 
crude  may  have  been  the  old  pathology,  let 
us  not  forget  that  the  treatment  was  sound  — 
to  incise  and  drain  a  pelvic  abscess  per  vagi- 
nam.  When,  with  increasing  boldness,  we 
began  to  open  the  abdomen  in  acute  inflam- 
matory affections,  we  paid  for  our  experience 
at  a  fearful  cost.  Even  the  general  practice 
of  drainage  did  not  avail;  in  fact,  we  now  know 
that  probably  the  majority  of  the  patients 
who  recovered  did  so  in  spite  of  it.  Bacteri- 
ology, in  its  practical  application  to  aseptic 
technique  and  the  differentiation  of  sterile 
and  infected  pus,  taught  us  that  (contrary  to 
Scripture)  "the  things  that  go  in  (not  come 
out)  defile." 

Intrapelvic  adhesions  —  their  etiology  and 
resulting  complications  —  have  always  been 
of  peculiar  interest  to  the  gynecologist, 
clinically  as  well   as  surgically.     While   we 
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have  succeeded  in  eliminating  them  to  some 
extent  as  post-oj)erative  sequelae,  their  pre- 
vention (even  in  clean  cases)  has  not  yet  been 
effected,  though  experimental  pathology  offers 
hope.  How  do  exudates  disappear,  and  is 
the  process  hastened  by  treatment?  We  can 
not  a£5jm  that  a  satisfactory  answer  has  yet 
been  given. 

We  have  not  been  content  to  accept  the 
old  mechanical  theory  of  sterility,  for  we  have 
learned  that  it  is  often  due  to  closure  of  the 
distal  ends  of  the  tubes,  the  result  of  former 
inflammation  of  so  mild  a  grade  as  to  be  unat- 
tended by  s3maptoms.  That  we  may  system- 
aticaUy  open  the  abdomen  to  look  for  this 
condition,  in  the  absence  of  other  causes,  is 
within  the  range  of  probability.  The  r6Ie  of 
micro-organisms  in  the  etiology  of  pelvic 
infections  has  been  so  thoroughly  studied 
that  it  would  seem  as  if  little  could  be  added. 
But,  there  still  remain  unsolved  problems, 
perhaps  in  the  direction  of  lymphatic  exten- 
sion. The  question  of  colon-bacillus  infection 
illustrates  in  a  striking  way  the  inter-depend- 
ence of  pelvic,  renal,  and  intestinal  pathology. 

The  study  of  neoplasms  has  been  enriched 
by  the  work  of  our  own  brilliant  Fellows, 
Drs.  CuUen  and  Sampson.  Who  would  have 
imagined  a  few  years  ago  that  the  prosaic 
fibromyoma  offered  such  an  opportunity 
for  original  research,  or  that  the  study  of  the 
development  and  extension  of  carcinoma 
uteri  was  still  in  its  early  stage.  The  impor- 
tant subject  of  the  degeneration  of  benign 
neoplasms  (especially  of  the  ovary)  in  its 
bearing  on  early  operation  need  only  be  men- 
tioned. 

As  regards  the  urinary  tract,  one  has  only 
to  compare  the  frequency  of  cystitis  as  a 
post-operative  and  puerperal  complication, 
with  its  rare  appearance  now,  to  appreciate 
the  value  of  asepsis  as  applied  to  this  delicate 
organ.  The  immense  aid  afforded  by  modem 
endoscopy  and  ureteral  exploration  needs  no 
comment. 

The  importance  of  the  pelvic  floor,  origin- 
ally pointed  out  by  Dr.  Emmet,  has  been 
verified  by  careful  dissections.  The  mech- 
anism of  prolapse  of  the  vaginal  walls  and 
adjacent  viscera  (true  herniae)  has  been 
clearly  demonstrated,  and  with  it  the  fallacy 


of  our  former  crude  operations.  Restoration 
of  torn  fasciae  and  muscles,  rather  than 
simple  contraction  of  the  canal  or  suspension 
of  the  uterus,  has  been  recognized  as  more  in 
accord  with  nature's  methods.  Fixation  of 
organs,  normally  mobile,  has  been  rejected  as 
substituting  one  morbid  condition  for  an- 
other. 

As  we  have  invaded  the  general  abdominal 
cavity  surgically,  so  we  have  made  important 
contributions  to  its  pathology,  not  the  least 
being  the  study  of  ptoses,  especially  in  relation 
to  pelvic  disorders,  of  appendicitis  as  a  com- 
plication of  inflammation  of  the  adnexa,  of 
pyelitis,  intestinal  toxaemia,  etc.  As  shown 
by  our  present  program,  we  have  been 
deeply  interested  in  the  blood  and  in  circula- 
tory disturbances,  even  more  than  the  general 
surgeon.  Who  would  have  prophesied  ten 
years  ago  that  the  pelvic  pathologist  would 
have  extended  his  observations  to  such  distant 
fields? 

We  have  joined  hands  with  the  neurologist 
and  alienist  and  traversed  their  own  paths. 
Psycho-neuroses,  which  they  have  sur- 
rounded with  a  new  and  formidable  nomen- 
clature, we  have  not  hesitated  to  view  in  the 
light  of  our  peculiar  knowledge  of  women, 
and  we  have  gone  far  in  lifting  the  veil  of 
mystery  once  thrown  around  symptoms 
vaguely  denominated  "reflex."  No  more 
striking  evidence  could  be  adduced  to  show 
that  the  modern  gynecologist  must  be  familiar 
with  every  department  of  medicine  and  sur- 
gery, in  order  to  formulate  precise  rules  for 
diagnosis,  prognosis,  and  treatment  in  his  own 
branch.  In  this  respect  our  specialty  is  unique. 

Much  has  been  said  about  the  rivalry 
between  the  general  and  gynedc  surgeons. 
From  a  purely  surgical  standpoint  this  may 
be  true,  but  in  what  may  be  called  the 
"higher  education"  of  the  gynecologist,  his 
deeper  insight  into  the  etiology  and  treat- 
ment of  abdominal  (as  well  as  pelvic)  disease, 
there  is  a  wide  divergence  in  our  purposes  and 
accomplishments.  To  my  mind,  the  futiure 
gynecologist  will  aim  at  something  more  than 
the  mere  perfection  of  surgical  technique  and 
ability  to  deal  with  every  viscus  in  the  body. 
He  will  feel  it  as  a  reproach  that  he  is  content 
to  apply  surgical  treatment  for  the  relief  of 
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familiar  symptoms,  for  which  he  has  as  yet 
established  no  satisfactory  pathological  ex- 
planation. 

The  most  familiar  symptoms  of  the  con- 
sulting-room—  pain  and  uterine  haemor- 
rhage —  await  a  more  scientific  solution  than 
has  yet  been  presented.  After  we  had  escaped 
from  the  thraUdom  of  the  hypodermic 
sjrringe,  we  began  to  realize  that  pain  is  more 
or  less  relative.  Could  there  be  any  greater 
contrast  than  the  opium  treatment  of  peri- 
tonitis and  the  infrequent  resort  to  opiates 
after  laparotomy?  Formerly,  we  began  by 
masking  the  pain,  and  so  failed  to  discover 
its  cause,  or  to  estimate  its  severity.  Many 
patients  with  ruptured  appendices  and  ectop- 
ics died  painlessly,  without  operation.  Now 
we  seek  to  establish  the  diagnosis  first  and  to 
relieve  the  pain  afterward.  When  no  obvious 
cause  could  be  found,  with  the  imperfect 
methods  once  in  vogue,  it  was  referred  to 
"hysteria,"  and  women  with  grave  abdom- 
inal lesions  were  treated  as  neurotics.  The 
term  "functional"  is  now  regarded  as  often 
a  cloak  for  ignorance. 

The  necessary  association  of  pain,  of  a 
so-called  "lancinating"  character,  with  inter- 
nal malignant  disease  is  an  idea  so  firmly 
established  that  it  is  difficult  to  eradicate  it 
from  the  minds  of  the  general  profession,  as 
well  as  of  the  laity.  How  many  women  with 
cancer  have  been  allowed  to  reach  the 
inoperable  stage  because  of  the  absence  of 
this  symptom  we  dare  not  conceive. 

We  are  still  in  the  dark  as  regards  the 
etiology  of  various  pelvic  pains,  when  an 
opportimity  is  not  afforded  by  explorative 
section  to  verify  our  doubtful  diagnosis  of 
localized  adhesions,  twists  of  pedicles,  minor 
degrees  of  cystic  and  cirrhotic  changes  in  the 
ovary,  etc.  Dysmenorrhoea  is  a  term  which 
we  use  glibly  enough,  but  often  with  a  frank 
acknowledgment  of  our  inability  to  explain 
it.  In  the  absence  of  palpable  morbid  condi- 
tions, we  speak  vaguely  of  "deficient  inner- 
vation," "irregular  uterine  contractions," 
"psycho-neuroses,"  etc.  We  turn  to  the 
neurologist  for  aid,  but  his  explanation  is 
sometimes  more  difficult  to  understand  than 
the  sjnnptom  itself. 

Uterine    haemorrhage    (especially    metror- 


rhagia) has  assumed  more  importance  than 
ever,  in  view  of  the  fresh  interest  awakened 
in  the  early  diagnosis  of  malignant  disease. 
Personally,  I  have  felt  that  if  I  could  teach 
my  students  to  properly  estimate  its  signifi- 
cance, to  seek  intelligently  for  its  cause  in 
every  case,  and  to  recognize  the  indications 
for  surgical  treatment,  other  subjects  might 
be  passed  over  as  secondary.  That  this 
symptom  is  often  lightly  regarded  by  the 
general  practitioner,  who  usually  adopts  the 
ordinary  routine  drug  treatment,  is  a  matter 
of  daily  experience.  The  advice  to  explore 
the  uterine  cavity  with  the  curette,  and  to 
have  the  tissue  examined  by  a  competent 
pathologist  is  just  beginning  to  be  heeded 
by  the  younger  generation  of  medical  men. 
But,  after  we  have  exhausted  the  ordinary 
Ust  of  etiological  factors,  there  is  still  a  con- 
siderable number  of  cases  of  metrorrhagia 
(especially  in  healthy  girls)  for  which  we  can 
find  absolutely  no  explanation,  with  all 
our  increasing  knowledge  of  uterine  and 
ovarian  physiology  and  pathology.  Even 
in  those  extreme  cases  in  which,  after  repeated 
curetting  with  negative  results,  the  uterus  is 
•extirpated,  the  careful  study  of  serial  sections 
has  not  thrown  much  light  on  the  phenome- 
non. The  theory  of  defective  innervation  is 
unsatisfactory.  Doubtless  the  solution  may 
be  foimd  in  certain  obscure  vascular  changes, 
as  yet  lumoticed,  or  misinterpreted. 

This  hasty  glance  at  a  few  of  the  steps  by 
which  g)aiecology  has  advanced  hand  in  hand 
with  the  study  of  pathology  will  prepare  us  to 
ask  how,  by  its  aid,  we  may  best  deal  with  the 
present  and  future  problems  which  confront  us. 

We  hear  it  stated  so  often  that  gynecology 
is  an  outworn  specialty,  soon  to  be  merged 
in  general  surgery;  or  at  any  rate,  that  it  has 
become  crystalized.  So  far  from  this  being 
true,  the  thoughtful  observer  will  admit 
that  we  are  really  on  the  threshold  of  new 
achievements.  We  are  not  bound  by  narrow 
surgical  limitations,  but  take  a  broader 
view  of  the  functions  of  the  gynecologist. 
The  tendency  to  regard  every  affection  from 
an  operative  standpoint  and  to  encroach  on 
the  field  of  the  internist  is  not  habitual  with 
us,  who  are  swinging  over  to  the  opposite 
opinion,  that  there  is  a  distinct  field  for  so- 
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called  "medical"  gynecology.  This  is  shown 
by  the  respectful  attention  which  we  have 
bestowed  upon  organo- therapy .  Having  under 
constant  observation  the  two  most  impor- 
tant ductless  glands  in  the  body,  we  can  not 
view  with  indifference  the  work  of  experi- 
mental pathologists  and  therapeutists. 
Whether  we  accept  or  reject  the  theory  of 
"internal  secretion  of  the  ovaries,"  we  agree 
in  assigning  to  them  an  important  influence 
upon  metabolism  quite  independent  of  their 
ordinary  functions.  This  was  recognized  by 
the  early  ovariotomists,  and  we  have  only 
confirmed  their  observations,  especially  in 
regard  to  the  artificial  climacteric. 

The  disorders  of  the  menopause  are  still  a  re- 
proach to  us,  as  we  seem  to  have  made  but 
little  advance  in  relieving  them.  We  are 
equally  unsuccessful  in  those  obscure  cases  of 
amenorrhoea  in  young  women,  associated  with 
premature  atrophy,  or  non-development,  of 
the  uterus  or  ovaries.  If  (as  seems  to  be 
substantiated  by  competent  observers)  the 
administration  of  glandular  extracts  offers 
even  temporary  relief,  especially  of  the 
distressing  "hot  flushes,"  we  should  give  them 
not  a  perfunctory,  but  a  careful  and  intel- 
ligent trial.  Extended  observations,  both 
clinical  and  experimental,  and  collective  inves- 
tigation by  the  whole  body  of  specialists  are 
necessary  before  positive  deduction  can  be 
made.  This  is  a  fascinating  subject,  but  we 
may  not  dwell  upon  it. 

The  burning  question  of  the  day  to  us  — 
and  through  us  to  the  world  at  large  —  is 
undoubtedly  cancer  of  the  uterus.  We  are 
on  the  eve  of  a  new  propaganda  which  will 
undoubtedly  be  productive  of  great  good,  the 
details  of  which  you  wiU  hear  from  the 
readers  who  are  to  discuss  this  subject.  This 
society  will  render  a  signal  service  to  human- 
ity in  initiating  popular  education,  whatever 
we  may  decide  are  the  best  channels  through 
which  to  diffuse  information.  The  point  to 
be  impressed  upon  the  laity  is  that  the  earlier 
the  diagnosis,  the  more  radical  the  operation, 
the  better  is  the  prospect  of  permanent  reUef . 
This  is  the  position  always  taken  in  the  fre- 
quent discussions  before  this  society,  though 
opinions  have  differed  as  to  the  best  method 
of    treatment.      Naturally,    with    improved 


methods  and  surgical  experience,  we  have 
gravitated  towards  the  abdominal  route, 
especially  under  the  influence  of  the  German 
school. 

Following  along  the  line  of  pathology,  we 
may  ask  how  far  we  have  advanced  in  the 
early  recognition  of  carcinoma  uteri  by  the 
aid  of  the  microscope,  and  whether  the  general 
profession  after  generations  of  teaching  has 
learned  how  to  make  an  early  diagnosis. 
Judging  by  the  small  percentage  of  operable 
cases  in  this  country,  we  are  compelled  to 
give  a  negative  reply.  The  history  of  every 
inoperable  one  is  practically  identical  —  an 
astonishing  neglect  of  initial  symptoms  on  the 
part  of  the  patient,  and  a  corresponding 
neglect  of  her  physician  to  confirm  his 
suspicions  (if  he  had  any)  until  too  late. 
How  can  we  blame  the  busy  practitioner  for 
not  removing  doubtful  tissue  from  the 
cervix,  or  uterine  cavity,  and  submitting  it 
to  an  expert,  when  the  study  of  pathology  is 
at  such  a  low  ebb  in  many  of  our  large  hospitals 
and  valuable  specimens  are  lost  through  the 
carelessness  of  internes,  who  are  more  inter- 
ested in  surgery  than  in  morbid  anatomy? 
It  is  certain  that  many  an  amputated  cervix, 
when  carefully  examined,  shows  evidence  of 
commencing  cell-proliferation,  and  that  the 
diagnosis  "glandular  hyperplasia,"  is  too 
often  made  from  a  macroscopic  examination 
of  the  specimen,  when  it  is  really  incipient 
adeno-carcinoma.  On  the  other  hand,  the 
pathologist  may  give  a  favorable  prognosis, 
because  he  has  not  changed  to  hit  upon 
sections  showing  malignant  degeneration, 
when  all  the  other  evidence  leads  one  to  urge 
a  radical  operation.  Doubtless  not  a  few 
uteri  have  been  removed  which  were  not 
cancerous,  especially  in  the  early  days.  Great 
care  should  be  exercised  not  to  include  these 
among  genuine  cases,  as  they  seriously  affect 
the  value  of  statistics. 

More  intelligent  study  of  the  parametria 
has  shown  that  many  cases  were  rejected  as 
unfavorable  when  the  disease  was  really  con- 
fined to  the  uterus,  inflanmiatory  exudate 
being  mistaken  for  cancerous  nodules.  The 
limits  of  the  radical  operation  have  been 
greatly  extended  by  Wertheim,  whose  ex- 
perience and  technical  skill  enable  him  to 
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deal  with  cases  formerly  regarded  as  inoper- 
able. 

The  question  of  glandular  metastasis  is 
all-important  and  is  still  sub  judice.  As  you 
are  aware,  a  considerable  percentage  of  the 
Ijnnph-nodes  removed  have  been  found  to  be 
healthy.  Their  extirpation  is  one  of  the  most 
difficult  steps  of  the  operation  and  the 
xmcertainty  with  regard  to  their  involvement 
is  a  weak  point  in  a  brilliant  surgical  accom- 
plishment. The  anatomical  conditions  are 
so  different  from  those  in  the  case  of  the  breast 
that  we  can  never  expect  that  the  dissection 
will  be  as  thorough  and  certain.  The  ques- 
tion of  recurrence  is  one  in  which  more 
extended  observations  are  necessary,  before 
we  can  affirm  positively  how  far  the  element 
of  the  infection  of  raw  surfaces  with  cancer- 
cells  affects  the  prognosis.  It  is  by  no  means 
clear  why  late  recurrence  occurs,  as  it  so  often 
does,  in  the  cicatrix  rather  than  in  the  lymph- 
nodes. 

A  word  as  to  Wertheim's  operation:  We 
have  taken  it  up  anew  with  all  the  boldness 
and  enthusiasm  which  have  always  character- 
ized our  abdominal  surgery.  I  would  not  say 
a  word  in  disparagement  of  the  work  so 
successfully  accomplished,  but  only  venture 
to  suggest  that  we  proceed  more  cautiously 
and  temperately  than  we  have  done  in  the 
case  of  other  popular  operations  learned 
from  foreign  surgeons.  Let  us  not  forget 
that  many  innovations  have  come  and  gone 
—  intra-uterine  galvanization,  vaginal  hyster- 
ectomy for  diseased  adnexa,  nephropexy, 
and  others  equally  promising.  In  fact,  our 
Transactions  are  the  burial-place  of  many 
methods  of  treatment,  which  promised  to  be 
permanent,  but  were  tested  and  found  want- 
ing. May  it  not  be  the  case  with  the  radical 
operation  for  cancer  of  the  uterus,  which 
holds  out  such  promise  for  the  future.  To 
avoid  this,  to  win  for  American  gynecology 
recognition  abroad,  we  must  not  only  edu- 
cate the  profession  and  laity  in  the  direction 
of  early  diagnosis,  but  must  exercise  greater 
care  in  the  selection  of  our  cases  and  not 
impair  our  statistics  by  "taking  chances" 
with  doubtful  ones,  at  least  until  we  have 
attained  sufficient  skill  and  experience  to 
extend  the  limits  of  the  operation,  as  sug- 


gested by  our  German  teacher.  Technical 
difficulties  do  not  disturb  us,  and  the  tempta- 
tion to  complete  the  operation  after  the 
abdomen  is  opened  is  often  too  strong  for  the 
most  conservative  surgeon.  The  immediate 
risks  (shock,  haemorrhage,  infection,  injury  to 
viscera)  and  the  subsequent  complications 
must  always  be  borne  in  mind.  But,  as  in 
every  other  capital  operation,  it  is  aU  a  ques- 
tion of  experience  and  judgment,  as  well  as 
of  perfect  technique.  Let  us  never  forget  that 
what  we  aim  at  is  cure,  not  simply  recovery 
from  the  operation  and  temporary  reUef. 
It  is  the  occasional  operator  who  reflects 
discredit  upon  the  whole.  Desperate  as  her 
condition  is,  the  patient  can  not  be  the  subject 
of  a  doubtful  experiment.  It  has  always 
seemed  to  me  that  the  conscientious  surgeon, 
whose  experience  is  limited,  will  hesitate  to 
attempt  a  formidable  operation  which  he  can 
not  do  well. 

Many  heroic  surgical  experiments  have 
been  tried  for  the  reKef  of  inoperable  carci- 
noma of  the  uterus  which  have  no  pathological 
basis,  and  do  not  commend  themselves  to  us, 
who  are  endeavoring  to  establish  the  proper 
limits  of  a  legitimate  operation.  In  tibis 
connection  we  must  not  forget  the  work  of 
Byrne,  founded  on  sound  anatomical  prin- 
ciples and  worthy  of  immortality,  instead  of 
being  buried  in  our  records. 

We  can  not  be  indifferent  to  the  earnest 
efforts  of  pathologists  to  discover  the  ulti- 
mate cause  of  cancer,  and  by  careful  experi- 
mentation to  find  a  cure,  either  a  serum,  or 
some  metallic  compound  analogous  to  sal- 
varsan.  It  can  not  be  possible  that  the 
efforts  of  the  many  devoted  workers  in  the 
laboratory  will  not  eventually  be  crowned 
with  success.  While  we  pin  our  faith  at  pres- 
ent to  surgery,  so  far  from  any  antagonism 
existing  between  the  laboratory  and  the 
operating-room,  they  are  essentially  inter- 
dependent. We  may  safely  trust  the  pathol- 
ogist to  discourage  the  countless  "cancer 
cures,"  daily  vaunted  in  the  press,  by  which 
so  many  sufferers  (who  might  have  been 
relieved  by  an  early  operation)  are  deluded. 
It  would  seem  as  if  the  pelvic  pathologist, 
were  in  a  position  to  render  valuable  aid 
along  this  line,  for  in  no  region  of  the  body 
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are  the  conditions  more  favorable  for  noting 
the  very  inception  of  cancer  and  studying 
the  course  of  its  invasion  of  adjacent  tissues 
and  metastases,  the  late  occurrence  of  the 
latter  being  characteristic  of  uterine  disease. 
It  would  be  a  great  triumph  for  us  to  lead 
the  way  not  only  in  the  surgery,  but  in  the 
pathology,  of  malignant  disease. 

The  weak  point  in  our  work  so  far  has  been 
our  statistics.  They  must  be  more  accurate 
and  more  extensive  before  we  shaU  be  justified 
in  drawing  any  positive  deductions.  A  per- 
manent committee  should  be  appointed, 
vested  with  the  power  of  collecting  the 
statistics  of  this  society  and  making  a  report 
at  each  annual  meeting.  An  accurate  record 
of  the  condition  found  at  operation,  the  time 
and  site  of  recurrence,  the  health  of  the 
patient  at  the  time  of  the  report  —  these 
coidd  easily  be  ascertained  by  a  system  of 
blanks  issued  at  regular  intervals. 

The  air  is  full  of  new  theories  on  education, 
so  that  we  are  fairly  bewildered  by  them. 
The  original  purpose  seems  to  be  lost  sight  of 
—  the  training  of  the  mind  and  power  of 
concentration,  the  practical  application  of 
facts  to  the  business  of  daily  life,  as  well  as 
the  formation  of  that  ment^d  attitude  which 
we  call  culture. 

Our  medical  education  is  in  a  stage  of 
transition,  greatiy  improved  by  comparison 
with  the  former  days,  but  still  with  much  to 
be  desired.  We  may  feel  fairly  satisfied  with 
the  present  methods  of  instruction  in  gyne- 
cology and  obstetrics.  In  the  substitution  of 
recitations  and  demonstrations  for  didactic 
lectures,  personal  instruction  in  small  classes 
instead  of  public  operations  in  the  amphi- 
theatre, and  practical  work  in  hospitals,  a  great 
advance  has  been  made  towards  evolving  a 
more  scientific  type  of  physician. 

It  is  true  that  the  student  becomes  familiar 
with  the  ordinary  histological  and  bacteriologi- 
cal examinations,  but  no  opportunity  is 
afforded  for  the  careful  study  of  pathological 
specimens,  as  in  the  English  schools.  He  can 
tell  how  a  specimen  ought  to  look,  but  he 
would  not  be  so  apt  to  recognize  it  when  he 
sees  it.  We  can  not  hope  that  he  will  learn 
to  think  for  himself  until  he  sees  the  true 
relation  between  symptoms  and  their  ana- 


tomical cause.  Certainly  the  indications  for  an 
operation  will  be  uncertain  unless  he  recog- 
nizes the  existing  i)athological  condition  and 
the  morbid  processes  of  which  it  is  the  result. 

The  past  year  has  been  marked  by  social 
and  moral  unrest,  of  which  woman  is  the 
natural  exponent.  The  late  Dr.  Skene  con- 
cluded his  presidential  address  on  the  *'New 
Woman"  with  the  witty  statement  that 
"after  all,  she  was  the  same  old  girl.''  I 
wonder  what  he  would  have  said  of  the 
modem  type?  According  to  the  shallow  p>es- 
simism  of  the  press  (and  even  of  the  pulpit) 
she  is  already  in  an  advanced  stage  of  degen- 
eration. We  know  better,  in  spite  of  the 
freakish  dress  and  manners  of  young  girb, 
the  lowered  moral  tone  of  so-called  society, 
the  modem  attitude  toward  marriage,  its 
duties  and  obligations,  the  prevention  of 
conception,  abortion,  fear  of  maternity, 
frequency  of  divorce,  and  all  the  other  e\'ils, 
of  the  existence  of  which  none  are  so  conver- 
sant as  ourselves.  But,  in  better  hygiene, 
athletics,  higher  education,  general  interest 
of  the  sex  in  practical  questions  about  which 
they  were  formerly  indifferent,  we  read  the 
signs  of  distinct  progress.  Eugenics  is  an  old 
theory  with  us,  for  we  have  always  advocated 
it,  usually  to  deaf  ears.  Suffrage  is  only  one 
phase  of  the  larger  question  —  equality  of  the 
sexes.  In  a  recent  remarkable  book  by  Olive 
Schreiner,  on  "Woman  and  Labor,"  the 
writer  makes  a  strong  plea  in  favor  of  admit- 
ting women  to  all  the  employments  of  men, 
claiming  that  she  can  no  longer  be  regarded 
as  simply  a  parasite,  a  sort  of  higher  animal, 
whose  only  function  is  to  bear  and  nurse  and 
rear.  However  we  may  differ  from  her, 
knowing  that  this  attitude  does  not  take  into 
consideration  sufficiently  the  physical  factor, 
we  must  acquiesce  in  her  conclusion  that 
marriage  is  a  comradeship,  not  merely  a 
sexual  relation,  that  "the  New  Woman  is 
waiting  for  the  New  Man." 

Dr.  Cleveland  referred  in  his  address,  six 
years  ago,  to  popular  education  in  social  and 
moral  prophylaxis,  then  in  its  infancy.  We 
have  gone  far  since  then  and  men  and  women 
work  shoulder  to  shoulder  in  instructing  the 
young  in  sexual  matters,  in  preaching  the 
single  standard  of  morality  and  in  trying  to 
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stem  the  tide  of  social  evil.  People  have 
learned  to  call  ugly  facts  by  their  right  names 
and  to  put  the  responsibility  for  sin  and 
suflfering  squarely  where  it  belongs  —  upon 
the  male  offender.  We,  of  all  others,  must 
help  along  this  work,  for  it  is  the  most  sacred 
of  all  our  varied  responsibilities.  The  time 
seems  to  be  approaching  when  the  old  Spartan 
idea  may  be  revived  and  the  state  will  con- 
cern itself  directly  with  the  future  race. 

"What  do  you  raise  in  this  God-forsaken 
country?"  asked  a  tourist  of  a  grim  old 
Scotchman.  "We  raise  men"  he  replied.  I 
take  it  that  this  includes  the  whole  matter  of 
eugenics. 

The  Coimcil  has  given  earnest  consideration 
to  the  question  of  how  our  work  can  be  im- 
proved, the  prevailing  opinion  (as  reflected 
in  the  present  program)  being  in  favor  of 
symposia,  rather  than  in  a  superfluity  of 
scattered  papers.  It  has  also  seemed  profit- 
able to  ask  gentlemen  interested  in  other 
departments  to  imite  with  us  in  the  discus- 
sions, and  we  hope  that  this  new  departure 
will  prove  profitable.  In  order  to  give  our 
Transactions  more  weight  abroad  we  should 
aim  at  shorter  papers,  based  on  more  extended 
statistics.  There  are  too  many  societies  and 
too  many  meetings  in  the  United  States. 
Why  do  we  spread  ourselves  over  so  much 
space?  Why  not  save  our  best  work  for  this 
meeting,  or  if  we  do  discuss  the  same  subjects 
elsewhere,  let  us  present  them  here  in  a  more 
scientific  and  less  elementary  form  than  at 
local  societies.  If  we  are  to  keep  in  the  front 
rank,  we  must  aim  at  something  more  than 
mere  reports  of  cases,  or  improvements  in 
surgical  technique.  Our  discussions  have 
always  been  lively  and  interesting,  as  expres- 
sions of  the  individuality  of  independent 
thinkers.  This  is  a  busy  age  and  few  readers 
have  the  patience  to  wade  through  pages  of 
personal  reminiscences.  It  is  the  terse, 
forcible  speaker  and  writer  who  commands 
attention.  We  have  never  suffered  from 
monotony  and  have  had  some  good  square 
fights  on  this  floor,  always  good-natured. 
I  hope  that  the  time  will  never  come  when  we 
shall  all  agree  about  everything. 

This  is  no  place  for  local  pride  or  personal 
aggrandizement.     "One  for  all  and  all  for 


one"  should  be  our  motto.  "Team-play" 
is  as  essential  in  a  scientific  body  as  on  the 
football  field.  Let  us  cultivate  the  spirit 
of  the  true  soldier  —  self-effacement.  Perish 
our  names,  our  little  deeds,  our  transient 
reputation,  but  Uve  the  Society,  which  has 
always  stood  for  the  highest  and  best  in 
gynecology  and  obstetrics.  In  the  wars  of 
the  future  the  unit  (enlisted  man  or  regiment) 
may  be  deliberately  sacrificed  for  the  good  of 
the  whole  army  by  the  chief,  who  sits  at  his 
"Kriegspiel"  miles  away  from  the  scene  of 
conflict.  We  are  private  soldiers,  whose 
only  aim  is  service.  This  was  the  spirit  of 
our  foimders  and  we  can  have  no  higher 
ideal  than  that  of  those  great  souls,  "whose 
works  do  follow  them." 

Let  us  constitute  ourselves  a  "committee 
of  the  whole"  to  investigate  every  new  and 
living  question  and  so  arrive  at  conclusions 
worthy  of  consideration.  I  would  have 
fellowship  in  this  society  regarded  as  the 
highest  honor  to  which  a  rising  man  can 
attain.  No  local  prejudices  should  influence 
our  selection.  We  know  neither  North  nor 
South,  nor  East  nor  West,  but  one  faith  and 
one  high  endeavor. 

A  marked  feature  in  nearly  every  presi- 
dential address  has  been  not  only  the  expres- 
sion of  pride  in  our  past  achievements,  but  a 
prophetic  tone.  Many  of  the  predictions  have 
been  lulfiUed.  Those  who  are  spared  to  cele- 
brate our  fiftieth  anniversary  will  doubtless 
be  so  accustomed  to  the  marvels  of  science 
that  they  will  read  with  an  indulgent  pity 
the  records  of  our  boasted  progress. 

Is  it  an  empty  dream  to  predict  the  perfect 
triumph  of  preventive  medicine  —  the  cure 
of  cancer,  the  total  elimination  of  infection, 
the  prevention  of  puerperal  lesions,  or  such 
immediate  repair  as  to  forestall  future  opera- 
tions? There  need  be  no  fear  that  our  bril- 
liant achievements  in  surgery  will  not  be  left 
far  behind,  though  we  shall  no  longer  attempt 
heroic  operations  in  desperate  cases,  but, 
through  our  more  intimate  knowledge  of 
pathology,  we  shall  operate  earlier  and  with  a 
certainty  of  permanent  results. 

The  ultra-enthusiasm  of  the  past  will  give 
place  to  calm  and  logical  deductions  based 
upon  exact  knowledge,  and  we  shall  no  more 
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be  "carried  about  with  every  wind  of  doctrine." 
There  is  no  fear  that  gynecology  will  remain 
stationary,  as  shallow  critics  affirm,  for  our 
best  work  is  still  to  come.  It  is  inspiring  that 
this  work  will  go  on,  "ohne  Hast,  aber  ohne 
Rast,"  after  our  little  increment  has  been 
added  to  the  whole. 

I  know  no  more  pathetic  words  than  those 
which  conclude  the  antobiography  of  that 
mighty  thinker,  Herbert  Spencer,  who,  re- 
viewing a  long  life,  in  which  he  had  sacrificed 
everything  to  pure  science,  asked  himself: 
"What  if  there  exist  no  comprehension 
anywhere?"  No  such  despairing  thought 
is  ours  as  we  review  the  past  and  look  for- 
ward confidently  to  the  future.  We  know 
that  we  have  not  labored  in  vain. 

This  year  our  inner  circle  has  not  been 
invaded  by  death.  Thank  God  for  this  and 
for  our  mutual  respect  and  friendship,  un- 
changed and  unchanging. 

I  had  hardly  written  these  words  of  con- 
gratulation when  I  received  the  news  of  the 
death   of   one   of   our   youngest   and   most 


promising  Fellows,  Dr.   Edgar   Garceau,  of 

Boston,  under  circumstances  so  pitiful  that 

it  wrings  the  heart.    We  can  ill  afford  to  lose 

such  a  man,  but  we  can  only  rejoice  that 

suffering,  so  bravely  endured,  is  at  an  end. 

We  have  lost  two  distinguished  Honorary 

Fellows,  the  genial  and  brilliant  Frenchman, 

Dr.  Paul  S6gond,  and  recently  that  "great 

child  of  honor, "  Dr.  John  S.  Billings.    As  we 

older  men  realize  that  we  have  reached  that 

stage  of  the  journey  so  beautifully  described 

by  the  poet, 

"When  the  milestones  turn  to  headstones, 
And  beneath  each  one  a  friend," 

we  recall  the  shining  ones  who  met  with  us 
in  the  years  long  vanished.  But  no  note  of 
sadness  mingles  with  the  retrospect,  no 
murmur  against  the  universal  law  of  Nature, 
that  we  must  give  place  to  younger  and  fresher 
men.  We  know  that  our  places  will  be 
worthily  filled,  that  "more  stately  mansions" 
will  be  builded  than  those  which  we  have  ever 
known,  when  we  too 
"  Leave  our  outgrown  shell  by  life's  unresting  sea." 


THE   MANAGEMENT  OF  PUERPERAL   THROMBOPHLEBITIS 

By  palmer  FINDLEY,  M.  D.,  Omaha,  Nebraska 


PUERPERAL  thrombophlebitis  has 
been  and  still  is  the  despair  of  the 
obstetrician.  As  we  study  the  re- 
ports of  maternity  clinics  and  recall 
our  own  experiences  we  find  very  little  en- 
couragement in  the  management  of  this  type 
of  puerperal  infection.  It  is  true  of  the  past 
that  the  profession  has  done  nothing  to  stay 
the  progress  of  the  infection  further  than  to 
fortify  the  indi\ddual  by  regulating  the  diet 
and  providing  an  abundance  of  fresh  air,  and 
it  is  equally  true  that  meddlesome  interference 
on  the  part  of  the  attending  physician  has 
done  much  to  increase  the  mortality  of  this 
disease.  Our  one  great  achievement  in  the 
management  of  puerperal  sepsis  has  been  in  the 
way  of  prophylaxis. 
The  suggestion  of  Sippel,  Bumm  and  Tren- 


delenburg, that  the  thrombosed  veins  should 
be  ligated  above  the  advancing  clot,  has  in- 
spired a  few  of  the  profession  in  a  zealous 
effort  to  lower  the  mortality  of  the  disease, 
but  as  yet  the  champions  of  the  Trendelen- 
burg operation  are  few  in  number  as  compared 
with  the  skeptics.  At  first  the  suggestion 
appealed  to  me  as  being  correct  in  theory,  and 
wlule  I  refrained  from  putting  it  into  practice 
I  watched  with  interest  the  work  of  Fromme, 
Cuff,  Latzke,  Lenhartz,  Miller,  Opitz,  Vine- 
berg,  Williams,  Noble,  Huggins  and  Freund. 
In  all  I  have  noted  114  case  reports,  and  as  I 
compared  these  reports  of;  cases  with  my  own 
observations  the  little  faith  which  I  had 
imposed  in  the  operation  of  Trendelenburg 
gave  way  to  a  feeling  of  skepticism. 

In  the  past  eighteen  months  I  have  had  ten 
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of  these  cases  under  observation.  Following 
is  a  brief  analysis  of  these  cases  from  the  view- 
point of  surgical  intervention.^ 

Case  i.  Mrs.  N.  was  delivered  of  a  dead  foetus  of 
four  months'  development.  Two  chills,  with  high 
fever,  preceded  the  delivery  and  there  were  evidences 
of  lung  invasion  four  days  after  the  delivery.  She 
came  under  my  service  two  weeks  after  the  initial 
chill  and  died  two  weeks  later.  The  post-mortem 
examination  revealed  thrombosis  of  the  right  sper- 
matic veins  throughout  their  entire  course  and 
of  the  right  uterine  veins.  There  were  no  throm- 
bosed veins  on  the  left  side.  Multiple  abscesses 
were  found  in  the  right  lung  and  the  right  pleural 
cavity  was  filled  with  pus.  In  the  light  of  the  post- 
mortem findings  there  was  a  time  when  a  ligature 
placed  above  the  advancing  clot  in  the  spermatic 
veins  and  another  about  the  internal  iliac  vein,  would 
have  stayed  the  progress  of  the  disease.  All  this 
seems  very  plausible,  but  it  is  questionable  if  opera- 
tive interference  would  have  been  justified  at  any 
time  in  the  course  of  the  disease  because  of  its  rapid 
development.  How  could  one  have  been  assured 
that  bacterial  emboli  had  not  already  invaded  the 
general  circulation  and  found  lodgment  in  the  lung, 
no  matter  how  early  the  veins  may  have  been  ligated? 
Furthermore,  had  the  patient  lived  long  enough, 
have  we  any  assurance  that  the  infection  would  not 
have  traveled  by  other  avenues? 

Case  2.  This  is  the  first  and  only  case  I  have 
operated.  The  patient  had  given  birth  to  a  full 
term  child  three  weeks  before  my  first  examination. 
She  had  had  twelve  severe  chills,  her  temperature 
ranged  from  subnormal  to  105^  F.,  the  physical  find- 
ings in  the  pelvis,  abdomen  and  lungs  were  negative. 
She  was  evidently  losing  ground  and  in  the  hope  of 
doing  something  worth  while  I  opened  the  abdomen, 
explored  the  pelvic  cavity  and  found  no  evidences 
of  thrombosis.  However,  I  ligated  both  spermatic 
veins.  Within  a  week  the  right  lung  was  invaded 
and  for  two  months  the  patient  struggled  with  a 
violent  general  infection.  Large  quantities  of  pus 
were  removed  from  the  pleural  cavity  from  time  to 
time.  Eventually  she  recovered.  So  far  as  I  am 
able  to  say  there  was  metastatic  invasion  of  the  lung 
in  the  absence  of  pelvic  thrombosis. 

Case  3.  This  was  a  post-abortive  infection.  I 
first  saw  her  three  weeks  after  the  abortion,  when  I 
drained  pus  from  the  cul-de-sac.  Two  weeks  later 
the  left  lung  was  invaded  by  infected  emboli  and  in 
a  few  days  the  right  lung  was  invaded.  She  died 
two  weeks  after  the  miscarriage.  At  the  autopsy  it 
was  revealed  that  the  infection  had  progressed  along 
three  distinct  avenues.  First,  the  infection  ad- 
vanced by  continuity  of  tissues  from  the  uterus 
through  the  tubes  to  the  pelvic  peritoneal  cavity; 
there  was  a  general  plastic  exudate  over  the  pelvic 
peritoneum  and  a  large  accumulation  of  pus  in  the 
cul-de-sac    which    had    been    effectually    drained. 

1 A  detailed  report  of  seven  of  these  cases  appears  in  the  Am.  J. 
Gbat..  N.  Y.,  XQia.  No.6. 


Second,  there  was  a  general  lymphatic  invasion 
throughout  the  abdomen.  Third,  there  was  an 
extensive  involvement  of  the  pelvic  veins.  On  the 
right  side  the  hypogastrics,  spermatics,  internal, 
external  and  common  iliac  veins  contained  thrombi 
which  were  largely  punilent.  On  the  left  side  the 
hypogastrics  and  internal  iliac  veins  were  throm- 
bosed. Both  lungs  contained  numerous  metastatic 
abscesses  and  in  the  blood  was  a  short  chain  strepto- 
coccus. In  this  case  I  am  of  the  opinion  that  an 
abdominal  section  would  have  been  hazardous  in  the 
presence  of  the  pus  accumulated  in  the  free  perito- 
neal cavity,  and  it  is  questionable  if  the  general 
Ijrmphatic  invasion  would  not  have  led  to  a  fatal 
issue  had  the  infection  in  the  veins  been  checked  by 
ligatures. 

Case  4.  This  case  was  seen  in  a  country  house. 
Three  months  before  my  visit  she  had  given  birth 
to  a  full  term  child  and  in  the  second  week  of  the 
puerperium  she  had  a  severe  chill,  followed  by  a 
temperature  of  104°  F.  There  were  no  subsequent 
chills  but  throughout  the  following  ten  weeks  she 
had  an  afternoon  rise  of  temperature  of  from  10 1^  to 
102°  F.  The  physical  findings  were  negative  and  I 
assumed  from  the  clinical  history  that  she  had  a  vein 
infection.  She  responded  promptly  to  stock  vac- 
cines. Incidentally  I  may  say  that  this  is  the  only 
case  of  puerperal  infection,  in  my  experience,  which 
has  responded  to  vaccine  therapy. 

Case  5.  Here  was  an  opportunity,  at  some  time 
in  the  course  of  the  disease,  to  forestall  the  infection. 
The  patient  had  been  delivered  of  a  full  term  child 
three  weeks  before  her  death.  I  saw  her  in  the 
second  week  of  the  puerperium  when  she  manifested 
great  depression.  Her  temperature  ranged  from 
subnormal  to  105°  F.  and  the  pulse  from  1 10  to 
150.  There  were  no  evidences  of  metastasis;  the 
abdominal  findings  were  negative.  In  the  right 
broad  ligament  I  could  feel  an  indefinite  thickening. 
I  did  not  seriously  consider  operative  interference 
because  of  her  great  depression. 

On  post-mortem  examination  the  right  spermatic 
veins  were  alone  involved.  Dr.  Dunn  of  Omaha 
performed  the  autopsy  and  in  the  examination  he 
made  the  statement  that  the  vein  was  thrombosed 
no  further  than  the  brim  of  the  pelvis.  However, 
upon  splitting  the  vein  a  mural  thrombus  was  found 
to  extend  fully  two  inches  above  the  point  where  the 
thrombus  was  palpated  before  the  vein  was  opened, 
and  the  upper  segment  of  the  vein  was  filled  with 
pus.  Had  I  operated  this  case  I  am  convinced  that 
the  vein  would  have  been  ligated  far  below  the  in- 
fected thrombus. 

Cases  6  and  7  were  seen  in  country  homes;  one 
recovered,  the  other  died.  The  one  that  died  was 
given  vaccines,  the  one  that  recovered  was  given  no 
vaccines.  In  both  cases  we  depended  solely  upon 
fresh  air  and  nourishing  food. 

Cases  8  and  9  were  too  far  advanced  when  ad- 
mitted to  the  hospital  to  consider  surgical  interven- 
tion. There  were  metastatic  abscesses  in  the  lungs 
of  both  cases.     On  post-mortem  examination  the 
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right  spermatic  veins  in  the  one  and  the  left  spermat- 
ic veins  in  the  other  were  alone  involved. 

At  the  time  of  writing  I  have  under  my  care  the 
tenth  case  of  the  series.  She  is  now  in  the  four- 
teenth week  of  the  puerperium;  has  had  but  one 
chiU,  and  that  ten  days  after  delivery.  Her  tem- 
perature ranged  daily  from  subnormal  to  102°  F.  and 
the  pulse  from  100  to  140.  As  yet  there  are  no 
evidences  of  metastasis,  but  on  the  left  of  the  uterus 
the  broad  ligament  is  somewhat  thickened.  The 
staphylococcus  pyogenes  albus  was  found  in  the 
blood.  This  patient  will  soon  be  returned  to  her 
home  in  the  country  where  she  will  be  better  sup- 
plied with  nourishing  food  and  fresh  air.  I  cannot 
bring  m3rself  to  a  decision  to  operate  her. 

Letters  of  inquiry  were  sent  to  a  number  of 
the  obstretricians  and  a  few  of  the  general 
surgeons  of  this  country  for  the  purpose  of 
ascertaining  the  consensus  of  opinion  in 
respect  to  the  Trendelenburg  operation.  Of 
those  who  repUed,  eight  were  non-committal 
in  their  attitude  toward  the  operation  though 
in  nearly  all  of  these  letters  there  was  an 
implied  doubt  as  to  the  feasibility  of  the 
operation.  Five  others  had  no  personal  ex- 
perience with  the  operation  but  thought 
favorably  of  it.  Five  wrote  of  the  cases  they 
had  operated  and  were  in  favor  of  operat- 
ing in  carefully  selected  cases.  Fourteen 
expressed  decided  objections  to  the  opera- 
tion. 

Williams  writes  that  he  has  had  no  cases 
since  the  publication  of  his  paper  in  1909,  but 
is  encouraged  to  continue  his  operative  work 
on  these  cases  as  the  occasion  arises.  Hug- 
gins  believes  that  "some  cases  can  undoubted- 
ly be  saved  by  operation  that  would  die  if 
treated  conservatively."  The  work  of  Vine- 
berg  is  well  known  and  his  views  have  not 
changed  since  the  reading  of  his  paper  before 
this  society  two  years  ago.  Lobenstein  has 
operated  two  cases  successfully  and  feels 
encouraged  to  continue  in  the  work.  George 
H.  Noble  finds  that,  with  added  experience, 
he  is  better  able  to  select  his  cases  for  opera- 
tion. He  is  getting  good  results  from  serums 
and  bacterins,  but  still  believes  in  ligating  the 
veins  in  carefully  selected  cases.  Ernst 
Jonas  believes  the  operation  is  a  legitimate 
one  and,  having  witnessed  some  of  this  work 
in  the  hands  of  Bumm,  he  is  inclined  to  favor 
it.  Jeff  Miller  of  New  Orleans,  as  we  know, 
is  a  devotee  of  the  operation.     Charles  Pad- 


dock writes  that  he  has  recently  operated  a 
case  successfully. 

On  the  other  side  of  the  question  is  Sampson, 
who  says  the  operation  does  not  appeal  to 
him  for  the  reason  that  inaccessible  veins  are 
frequently  involved.  He  believes  in  letting 
the  pelvis  severely  alone,  with  the  excej>- 
tion  of  drainage  for  pelvic  abscesses.  Newell 
has  never  seen  a  case  of  puerperal  thrombo- 
phlebitis where  it  did  not  seem  to  him  that 
operation  was  likely  to  take  away  the  pa- 
tient's chance  for  recovery,  rather  than  help 
the  patient.  E.  P.  Davis  looks  upon  throm- 
bosis of  the  pelvic  veins  as  a  conservative 
process  which  had  better  not  be  interfered 
with.  Bandler  believes  we  are  powerless  to 
stop  rapidly  advancing  thrombosis  and  in  the 
localized  types  which  are  not  acutely  virulent 
the  body  resistance  can  be  fairly  depended 
upon  to  master  the  situation.  Webster  has 
never  been  attracted  to  the  procedure.  He 
fears  the  dissemination  of  the  infection  in  the 
manipulation  of  the  tissues  and  refers  to  the 
likelihood  of  the  infection  traveling  by  other 
avenues  subsequent  to  ligation.  It  is  his 
opinion  that  the  mortality  will  be  increased 
by  operative  interference.  The  results  of 
Brettauer  have  been  absolutely  negative;  he 
finds  great  difficulty  in  making  an  early 
enough  diagnosis.  Gellhom  avows  h^ 
faith  in  the  out-of-door  treatment  and  finds 
no  place  for  the  Trendelenburg  operation. 
Hirst  finds  the  mortality  following  the  opn 
eration  to  be  extremely  high  and  does  not 
find  occasion  for  the  Trendelenburg  operation 
in  the  many  cases  of  puerperal  infection  which 
he  operates.  Ehrenf est  has  never  been  able  to 
satisfy  himself  as  to  the  indications  for  the 
operation  and  does  not  regret  his  failure  to 
operate  this  class  of  cases.  De  Lee  has  seen 
no  case  where  he  felt  that  the  operation  could 
have  altered  the  clinical  course  of  the  disease. 
Swartz  is  of  the  opinion  that  the  operation 
should  be  abolished,  because  the  few  cases 
which  turn  into  general  pyaemia  caimot  be 
quoted  as  a  legitimate  excuse  for  sacrificing 
a  certain  considerable  percentage  of  the  large 
majority  of  cases  which  recover  without 
operation.  From  the  viewpoint  of  the  gen- 
eral surgeon,  we  find  that  the  operation  does 
not  appeal  to  John  B.  Deaver  while  J.  B. 
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Murphy  says  that  the  direct  treatment  of  the 
vein  lesion  appeals  to  him  as  a  general  surgical 
proposition.  Taussig  is  of  the  opinion  that 
an  accurate  diagnosis  of  the  case  and  when 
to  operate  is  impossible,  and  feeb  that  in  the 
long  run  more  cases  would  be  harmed  than 
benefited  by  such  operative  procedures. 

With  this  review  of  my  recent  personal 
experiences  with  puerperal  thrombophlebitis, 
together  with  the  expressions  of  opinions  of 
many  of  our  workers  in  the  field  of  obstetrics, 
I  submit  the  following  propositions  for  your 
consideration: 

1.  The  Trendelenburg  operation  is  sur- 
gically correct  in  theory,  but  as  a  practical 
proposition  it  is  a  questionable  procediure. 

2.  The  difficulties  involved  in  the  making 
of  an  accurate  diagnosis  before  opening  the 
abdomen  are,  as  yet,  insurmountable;  fur- 
thermore, it  is  not  possible  to  judge  with 
accuracy  the  extent  of  the  infection  within  the 
veins  or  elsewhere  after  the  abdomen  is 
opened.  We  cannot  rely  upon  the  sense  of 
touch  to  locate  with  certainty  the  limits  of  a 
thrombus,  nor  can  we  judge  with  certainty 
the  presence  or  absence  of  pus  within  the 
veins.  Failure  to  find  bacteria  in  the  general 
circulation  gives  no  absolute  assurance  of  the 
localized  character  of  the  infection,  nor  can  a 
physical  examination  of  the  limgs  and  other 
viscera  exclude  the  possible  presence  of  metas- 
tatic fod. 

3.  It  is  in  direct  violence  to  our  rules  of 
practice  to  traumatize  tissues  in  the  immedi- 
ate neighborhood  of  a  virulent  infection.  In 
reviewing  the  reports  of  cases  I  have  been 
seriously  impressed  with  the  boldness  with 


which  some  operators  violate  this  time  hon- 
ored principle  of  surgery.  If  the  infected 
veins  are  not  dissected  out  have  we  not 
locked  the  thief  in  the  stable  when  we  do  no 
more  than  ligate  above  the  zone  of  the  infec- 
tion, and  if  we  do  dissect  out  the  infected 
veins  do  we  not  incur  serious  hazards  in  the 
way  of  disseminating  the  infection?  Fur- 
thermore, the  risk  of  dislodging  a  thrombus  in 
exploring  the  pelvic  veins  must  be  reckoned 
with. 

4.  It  is  a  physical  impossibility  to  ligate  all 
the  veins  leading  from  the  genital  organs  and 
unless  all  channels  are  blocked  there  can  be  no 
assurance  of  checkmating  the  infection. 
Among  the  ardent  supporters  of  the  operation 
are  those  who  would  ligate  the  lower  end  of 
the  vena  cava  and  both  spermatic  veins, 
claiming  that  the  collateral  circulation  can  be 
depended  upon  to  re-establish  the  return  cir- 
culation. Is  this  not  an  argument  in  favor 
of  the  contention  that  the  venous  channels 
leading  from  the  infected  uterus  cannot  be 
controlled  by  ligatures? 

5.  The  physical  resistance  of  all  cases  of 
puerperal  infection  is  far  below  par,  a  fact 
which  should  make  us  cautious  in  adding 
further  to  their  burdens.  We  may  well  rob 
them  of  the  little  resistance  they  possess. 

6.  Little  dependence  can  be  placed  upon 
sermns  and  vaccines  in  these  cases. 

7.  Whatever  may  be  our  views  on  the 
question  of  ligation  of  veins  or  upon  the  ad- 
ministration of  serums  and  vaccines,  we  are 
all  agreed  that  the  body  resistance  must 
be  supported  by  fresh  air  and  nourishing 
food. 
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UNDER  WHAT  CONDITIONS  SHOULD  UTERINE  INERTIA  BE  TREATED 

BY   ARTIFICIAL  DELIVIERY?^ 

By  EDWIN  B.  CRAGIN,  M.  D.,  New  York  City 


UTERINE  inertia  is  often  a  source  of 
danger  both  to  mother  and  child. 
To  the  mother  from  the  predisposi- 
tion to  haemorrhage  and  infection, 
with  all  their  associated  complications;  to  the 
child  from  interference  with  its  placental  cir- 
culation and  from  prolonged  cerebral  pressure. 

That  an  overtired  uterus  is  apt  to  bleed 
after  delivery  and  that  a  woman  who  has  had 
an  intra-partum  or  post-partum  haemorrhage 
is  apt  to  have  a  rise  of  temperature  during  her 
puerperimn  are  facts  well  known  to  most 
obstetricians. 

It  is  also  a  fact  which  deserves  recognition 
that  a  too  prolonged  uterine  inertia  gives 
rise  to  an  increased  mortality  and  morbidity 
of  the  child,  the  latter  of  which  may  not  be 
evident  until,  later  in  childhood,  an  impaired 
mentality  shows  the  result  of  a  cerebral 
haemorrhage  at  birth,  which,  while  it  may 
have  been  caused  by  unskillful  use  of  the 
forceps,  is  not  infrequentiy  caused  by  too 
great  a  delay  in  resorting  to  artificial  de- 
livery. 

Uterine  inertia  is,  of  course,  of  greater  im- 
portance in  the  second  stage  of  labor,  especial- 
ly if  the  membranes  are  ruptured  and  the 
pressure  of  the  uterus  comes  directiy  upon  the 
child,  than  in  the  first  stage,  yet  in  several 
Caesarean  sections  performed  during  a  pro- 
longed first  stage  the  presence  of  meconium 
in  the  liquor  amnii  and  the  marked  slowing 
of  the  foetal  heart  prior  to  the  operation  have 
convinced  me  of  danger  to  the  foetus  from 
uterine  inertia  even  during  the  first  stage  of 
labor. 

Realizing  that  there  is  danger  alike  to 
mother  and  child  if  uterine  inertia  is  greatly 
prolonged,  two  questions  present  themselves: 

1.  What  is  the  cause  of  the  inertia  in  the 
case  at  hand? 

2.  What  is  the  best  treatment? 

In  seeking  the  etiology  of  the  condition 
one  naturally  asks,  Is  it  due  to  a  lack  of 


nerve  and  muscle  tone  which  is  only  a  part  of 
a  general  systemic  lack  of  tone?  Or  is  it  due 
to  a  malposition  of  the  presenting  part  as  in 
an  occipito-posterior  position  of  the  occiput, 
in  which  the  absence  of  the  well  flexed  head 
pressing  upon  tiie  lower  uterine  segment  de- 
prives the  uterus  of  the  normal  stimulus  to 
firm  contractions?  Or,  finally,  is  it  due  to  a 
disproportion  between  the  child  and  the 
passage  so  that  the  uterus,  although  it  has 
done  its  best  and  is  tired  out,  has  a  task  too 
great  for  its  accomplishment? 

To  apply  the  same  method  of  treatment  to 
each  of  these  conditions  would  certainly  be 
poor  obstetrics. 

One  of  the  crying  needs  in  obstetrics  to-day 
is  an  earlier  and  clearer  recognition  of  the 
exact  conditions  lying  behind  the  behavior 
of  the  uterus  called  "inertia."  The  demand 
then  is  for  accurate  diagnosis  and  prognosis. 
Too  often  there  are  brought  into  our  mater- 
nity hospitals  cases  with  cervix  torn,  but  im- 
dilated,  perhaps  with  foetus  dead  or  d5dng,  in 
which  the  physician  in  charge,  mistaking  an 
inertia  needing  rest  for  one  needing  immediate 
delivery,  had  introduced  the  forceps  through 
an  unchlated  cervix  and  attempted  to  deliver 
with  the  result  mentioned  above. 

Too  often  one  is  called  in  consultation  to 
find  a  case  of  so-called  inertia  which  has  had 
feeble  nagging  pains  most  of  the  day,  or  most 
of  the  night,  and  in  which  a  careful  examina- 
tion reveals  an  occipito-posterior  position  in 
which  a  manual  rotation  of  the  head  and  the 
proper  application  of  the  forceps  would  have 
terminated  the  labor  hours  before  with 
markedly  less  suffering  to  the  mother  and 
greater  safety  to  the  child. 

It  certainly  is  time  to  recognize  the  fact 
that  occipito-posterior  positions  of  the  occiput 
are  often  associated  with  feeble,  ineffectual 
uterine  contractions. 

The  diagnosis  can  often  be  suspected,  at 
least,  from  the  description  of  the  case  over  the 
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telephone:  " — ^many  hours  of  labor  with 
ineffectual  pains  and  no  advance."  One  plea 
of  this  paper  is  for  an  earlier  diagnosis  of 
posterior  positions  of  the  occiput  which  need 
artificial  delivery. 

Still  again,  too  often  are  we  brought  face 
to  face  with  neglected  cases  of  uterine  inertia 
in  which  the  relation  between  child  and 
parturient  canal  is  such  as  to  render  delivery 
per  vias  naturales  impossible  and  yet  the 
uterus  has  been  allowed  to  work  away  for 
hours  against  this  impossible  problem  until 
the  organ  itself  has  become  exhausted,  the 
child's  life  endangered,  and  the  operation  of 
Csesarean  section  which  hours  before  would 
have  easily  saved  the  child  with  little  risk  to 
the  mother  now  has  associated  with  it  a  re- 
latively high  mortality. 

In  considering  the  treatment  of  uterine 
inertia  it  should  be  stated  that  it  is  hot  the 
intention  of  this  paper  to  discuss  that  group 
of  cases  of  inertia  in  which  rest  or  the  use  of 
drugs  such  as  strychnine,  quinine,  or  pituitary 
extract  suffice  to  accomplish  the  desired 
result. 

The  writer  is  free  to  admit  that  there  are 
two  main  classes  of  inertia : 

1.  Those  cases  in  which  the  above  men- 
tioned remedies  are  sufficient. 

2.  Those  in  which  they  will  not  accomplish 
the  desired  result. 

He  is  further  free  to  admit  that  since  the 
introduction  of  the  use  of  pituitary  extract, 
the  first  class  has  been  largely  increased  at 
the  expense  of  the  second,  and  many  cases  of 
easily  rotating  occipito-posterior  positions 
have  been  changed  to  anterior  positions,  and 
many  cases  of  mild  dystocia  have  been  over- 
come. 

The  problem  of  this  paper,  however,  is  to 
answer  the  title  question.  "Under  what 
conditions  should  uterine  inertia  be  treated 
by  artificial  delivery?" 

In  general,  this  question  may  be  answered 
as  follows :  When  either  f cetal  life  or  maternal 
convalescence  is  endangered. 

FCETAL  DANGER 

It  would  seem  that  by  this  time  the  im- 
portance of  carefully  noting  the  rapidity  and 
quality  of  the  foetal  heart  soimds  during  labor 


would  be  generally  recognized,  and  this  simple 
precaution  be  uniformly  and  frequently  ob- 
served, yet  among  general  physicians  who 
practice  obstetrics  this  is  not  the  case. 

There  is  no  criterion  of  the  fcetal  well-being 
which  equals  the  character  of  the  foetal  heart 
sounds,  yet  this  criterion  is  often  neglected. 

The  need  of  frequent  observations  of  the 
foetal  heart  sounds  is  in  my  judgment  one  of 
the  deciding  arguments  in  favor  of  the  dorsal 
position  of  the  woman  in  labor  rather  than  the 
lateral  position. 

The  lateral  position  requires  frequent 
changes  to  the  dorsal  for  proper  auscultation 
and  this  means  frequent  disarrangement  of 
the  sterile  drapery.  The  dorsal  position 
needs  no  such  change. 

The  excuse  of  many  who  neglect  ausculta- 
tion of  the  fcetal  heart  during  the  second 
stage  of  labor  is  that  after  they  have  put  on 
their  rubber  gloves  they  cannot  handle  the 
stethoscope  without  unsterilizing  their  gloves. 

If  the  obstetrician  has  with  a  stethoscope 
carefully  auscidtated  the  foetal  heart  during 
the  first  stage  of  labor,  it  is  not  necessary  for 
him  to  use  the  stethoscope  during  the  second 
stage  when  his  hands  are  sterile-gloved. 
For  many  years  the  writer  has  carefully  and 
frequently  auscultated  the  foetal  heart  in  the 
second  stage  of  labor  by  raising  with  gloved 
hands  the  sterile  towel  usually  kept  on  the 
patient's  abdomen,  and,.having  the  nurse  pull 
down  the  nightdress  so  as  to  cover  the  abdo- 
men, with  ear  applied  to  the  nightdress  he  has 
auscultated  as  desired;  the  nurse  has  then 
folded  back  the  nightdress,  he  has  replaced 
the  sterile  towel  which  he  has  been  holding 
with  sterile  hands  and  this  process  has  been 
repeated  as  often  as  necessary. 

Of  course  the  ear  could  be  applied  to  the 
sterile  abdominal  towel,  but  its  sterility  is 
then  destroyed  and  a  fresh  sterile  towel  must 
be  substituted  for  it.  As  sterile  towels  in  a 
private  house  are  usually  limited  in  number, 
it  is  usually  necessary  to  conserve  their  use. 

The  importance  of  frequent  auscultation  of 
the  foetal  heart  during  the  second  stage  of 
labor  may  well  be  considered  as  great.  It 
furnishes  the  chief  criterion  of  the  weU-bemg 
or  danger  of  the  child  and  in  uterine  inertia  if 
on   auscultation   the   foetal   heart  is   foimd 
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markedly  slowed  and  especially  if  with  this 
lessened  rate  there  is  associated  a  well  marked 
irregularity,  foetal  danger  is  established  and 
artificial  delivery  is  indicated. 

This  does  not  necessarily  mean  that  forceps 
delivery  or  version  must  be  undertaken  at 
once,  or  still  less  that  one  of  the  cutting  oper- 
ations for  delivery  in  dystocia  should  be  per- 
formed. It  simply  means  that  the  labor 
should  be  expedited  in  the  best  way  under  the 
existing  circumstances.  If  the  cervix  is  still 
undilated  and  there  is  no  dystocia  from  the 
hard  parts,  the  use  of  the  elastic  bag  until  the 
labor  can  be  more  easily  terminated  by  the 
forceps  may  be  the  best  procedure. 

On  the  other  hand,  if  the  examination  dis- 
closes the  fact  that  a  posterior  position  of  the 
occiput  is  the  cause  of  the  delay  and  the 
embarrassment  of  the  foetal  circulation,  artifi- 
cial rotation  and  delivery  are  indicated. 

In  the  presence  of  a  slow,  irregular  foetal 
heart  a  dystocia  of  the  hard  parts  indicates  a 
Caesarean  section  unless  this  operation  is 
contra-indicated  by  the  feeble  condition  of 
the  foetal  heart,  the  too  long  delayed  decision 
to  deliver  artificially  and  the  great  probability 
that  the  woman  is  already  infected. 

Uterine  inertia  associated  with  foetal  heart 
sounds  indicating  danger  to  foetal  life  is  one  of 
the  first  types  of  inertia  indicating  artificial 
delivery. 

UTERINE    INERTIA    ENDANGERING    MATERNAL 

CONVALESCENCE 

If  the  membranes  have  ruptured,  pro- 
longed pressure  of  the  child  against  the  uterine 
wall  or  against  the  vagina  or  bladder,  even  if 
the  pressure  is  not  accompanied  by  uterine 
contractions  powerful  enough  to  accomplish 
any  advance  of  the  presenting  part,  may  en- 
danger maternal  convalescence  by  post-par- 
tum  haemorrhage,  by  infection,  by  necrosis, 
or  by  an  increased  mortality  of  any  operation 
resorted  to  for  delivery. 

In  a  certain  class  of  women,  with  nervous 
system  of  unstable  equilibrium,  the  nerve  and 
muscle  tone  seem  only  equal  to  the  task  of 
dilating  the  cervix,  perhaps  not  that.  The 
immediate  result  is  an  exhausted  woman, 
perhaps  an  hysterical  woman,  with  labor  only 
partly  completed.     If  these  patients  are  al- 


lowed to  continue  in  their  ineflfective  labor 
the  remote  result  may  be  a  nervous  and 
physical  wreck  for  a  year  or  two  after  the 
birth  of  the  child.  In  a  certain  number  of 
these  cases,  simple  measures  as  rest,  reassur- 
ance, food,  strychnine  or  quinine  may  over- 
come the  difficulty,  but  in  a  larger  number 
these  measures  fail. 

This  was  the  class  and  this  the  condition 
which  usually  indicated  artificial  delivery, 
usually  by  forceps,  occasionally  by  version. 

This  class  has  in  recent  months,  through  the 
use  of  pituitary  extract,  been  greatly  reduced 
in  the  number  of  those  needing  artificial  de- 
livery, but  there  still  remain  a  large  number 
who  should  not  be  allowed  to  continue  longer 
in  labor  for  the  two  reasons  already  suggested. 

1.  The  effect  upon  the  maternal  soft  parts. 

2.  The  effect  upon  the  nervous  system. 

It  would  be  extremely  valuable  if  one  could 
definitely  outline  the  exact  condition  of  the 
maternal  soft  parts  which  should  always-  be 
taken  as  the  indication  for  artificial  assistance 
to  nature's  efforts  at  delivery,  but  this  is 
almost  impossible,  as  each  case  has  to  be 
studied  by  itself.  In  general,  the  dryness  and 
beginning  oedema  of  the  cervix  and  vagina 
may  be  taken  as  an  indication  that  the  cir- 
culation and  nutrition  of  the  soft  parts  are 
being  interfered  with,  and  if,  with  membranes 
ruptured  and  labor  well  under  way,  no  prog- 
ress has  been  made  for  an  hour  in  either 
dilatation  or  advance  of  the  presenting  part, 
and  the  simple  measures  of  rest,  food,  and 
stimulating  drugs  have  proven  imavailing. 
artificial  mechanical  assistance  is  indicated. 

The  exact  type  of  mechanical  assistance  to 
be  chosen  depends,  as  suggested  earlier  in 
this  paper,  upon  the  diagnosis  of  the  con- 
ditions present.  If  the  delay  is  caused  by  too 
great  resistance  in  the  bony  canal  and  a  dis- 
proportion between  it  and  the  foetal  head, 
now  is  the  time  for  Caesarean  section  rather 
than  later  after  frequent  manipulations  have 
increased  the  mortality  of  the  operation. 
If  the  inertia  is  due  to  too  great  resistance  in 
the  cervix,  now  is  the  time  to  make  use  of  the 
valuable  assistance  of  the  elastic  bag  in  both 
dilating  the  cervix  and  stimidating  the  con- 
tractions of  the  fimdus. 

If  the  presenting  part  has  descended  to  the 
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pelvic  floor  and  the  resistance  here  has  proven 
too  great  for  the  overworked  uterus  to  over- 
come, now  is  the  time  for  the  use  of  the  for- 
ceps before  the  maternal  soft  parts  and  the 
foetal  brain  receive  an  undue  amount  of 
pressure. 

While  discussing,  as  an  indication  for  artifi- 
cial delivery,  the  effect  of  uterine  inertia  uf)on 
the  nervous  system  of  the  mother  in  con- 
valescence, it  must  not  be  thought  that  this 
indication  is  often  found  separate  from  the 
two  already  studied,  i.  e.,  foetal  danger  and 
danger  to  the  maternal  soft  parts.  In  fact 
two,  if  not  three,  of  these  indications  are 
usually  found  associated.  The  nervously 
exhausted  woman,  perhaps  hysterical  in  labor 
and  neurasthenic  for  months  afterward;  the 
tired  uterus  which  tends  to  relax,  bleed  and 
become  infected  after  labor;  and  the  foetal 
heart  slowed  and  irregular  from  undue  pres- 
sure, these  three  conditions  are  so  often  foimd 
combined  as  to  present  a  familiar  picture  to 
every  consulting  obstetrician.  My  plea  is 
for  studied,  skilled,  artificial  assistance  in 
delivery  before  the  mother  and  child  are 
exposed  to  these  dangers. 

There  is  one  condition  not  usually  classed 
as  uterine  inertia  which  the  writer  would  like 
to  call  attention  to  before  closing  this  paper. 


It  is  the  long  delay  which  sometimes  intervenes 
between  rupture  of  the  membranes  and  the 
uterine  contractions  of  the  first  stage  of  labor. 

Patients  sometimes  present  themselves  at 
the  hospital  with  the  history  that  their  mem- 
branes ruptured  three,  four,  or  even  five  days 
before  their  labor  pains  began.  An  unfor- 
timate  experience  several  years  ago  in  which 
the  foetal  heart  ceased  before  the  labor  was 
completed,  and  a  study  of  the  temperature 
charts  of  a  number  of  these  cases,  convinced 
me  that  in  many  particulars  they  resemble 
cases  of  uterine  inertia  during  actual  labor; 
that  there  is  foetal  danger  from  interference 
with  foetal  circulation  from  prolonged  pres- 
sure, and  that  maternal  morbidity  is  common 
from  saprsemia  if  not  from  bacteraemia. 

For  these  reasons  the  writer  has  made  it  a 
rule  in  recent  years  both  at  the  Sloane  Hos- 
pital and  in  his  private  practice  to  introduce 
an  elastic  bag  (Voorhees)  into  the  cervix  if 
uterine  contractions  have  not  started  at  the 
end  of  24  hours  from  the  time  of  the  rupture 
of  the  membranes. 

The  elastic  bag  as  a  rule  not  only  brings  on 
uterine  contractions,  but  lessens  the  further 
escape  of  the  liquor  amnii,  and  the  results, 
both  foetal  and  maternal,  have  seemed  to 
justify  the  procedure. 
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ALTHOUGH  iodine  has  long  been  used 
as  a  local  antiseptic,  the  present 
interest  in  its  value  in  the  preparation 
of  the  skin  for  operations  really  takes 
its  origin  from  the  valuable  paper  of  Grossick.* 
Already  in  1906,  in  the  Philippines,  Major 
Woodbury,  U.S.A.,'  had  employed  tincture  of 
iodine  following  the  use  of  soap,  water,  ether, 
and  alcohol,  in  the  preparation  of  the  field 
before  doing  a  Caesarean  operation.  Mann, 
of  Buffalo,  is  in  the  habit  of  applying  a  coat 
of  iodine  to  the  skin  at  the  time  of  closure 
of  an  abdominal  incision;  and  this  custom  of 
his  dates  back  many  years.  The  essential 
value  of  the  work  of  Grossick  lies  in  the  fact 
that  he  was  the  first  to  point  out  that  the  skin 
must  be  absolutely  dry  before  the  iodine  is 
applied,  otherwise  the  swelling  of  the  upper 
epithelial  layers  will  prevent  the  drug  from 
penetrating  the  glands  and  hair  follicles,  and 
vdll  thus  rob  it  of  all  chance  to  act  as  an 
effective  germicide.  Many  operators  have 
insisted  upon  a  preliminary  scrubbing  of  the 
skin  with  soap  and  water,  and  others  apply 
soap  poultices  or  bichloride  pads  for  some 
hoiurs  before  painting  on  the  iodine.  Any 
such  method,  Grossick  believes,  entirely 
destroys  the  effectiveness  of  the  iodine. 

The  revival  of  interest  in  the  subject  has 
produced  quite  an  extensive  literature.  Turn- 
er and  Catto*  have  reported  some  thirty-two 
cases  tested  bacteriologically.  In  some  a  2.5 
per  cent  alcoholic  tincture  was  used;  and  in 
others,  a  3  per  cent  solution  of  iodine  in  po- 
tassium iodide  was  applied.  Cultures  were 
made  by  cutting  strips  from  the  entire  thick- 
ness of  the  skin.  These,  with  the  adherent 
iodine,  were  then  incubated  in  broth  cul- 
ture media. 

A  valuable  contribution  upon  the  subject 
from  this  country  is  that  of  Bov6e*  who  em- 
ployed the  official  tincture  of  iodine  diluted 

*  Zentralbl.  f.  Chir.,  1908,  Oct.  31,  Ko.  44. 1286. 

*  N.  Y.  M.  J.,  Z907,  Izxxv,  838. 

*  Lancet,  Land.,  March  x8,  zgiz. 

*  Am.  J.  Obst.,  N.  Y.,  iqiz,  bdv, 

>  Read  before  the  American  Gynecological 


with  ethyl  alcohol  in  varying  percentages, 
50,  40,  30,  20,  10  and  5.  This  was  applied 
after  shaving,  and  a  second  coat  was  painted 
on  and  allowed  to  dry  just  before  the  operation 
was  started.  Scraping  cultures  were  then 
made  every  fifteen  minutes  till  the  operation 
ended.  In  other  cases,  silk  sutures  were 
drawn  through  the  skin  and  bits  of  them 
dropped  into  culture  media.  After  citing  his 
statistics.  Dr.  Bov6e  concludes  that  so  far 
as  his  cultures  prove  an3rthing,  they  indicate 
that  ''weak  dilutions  of  iodine,  even  to  5  per 
cent  of  the  official  tincture,  thoroughly 
sterilize  the  surface  of  the  skin  after  a  period 
of  time  from  two  to  fifteen  minutes  from  its 
application."  It  may  be  noted  that  in  Dr. 
Bov£e  's  work,  the  cultures  were  all  taken  from 
skin  still  coated  with  the  iodine. 

It  occurred  to  us  that  possibly  even  a  small 
amount  of  iodine  present  in  a  culture  mediimi 
might  inhibit  the  growth  of  certain  organisms 
which  may  be  present.  If  this  be  the  fact, 
negative  cultures  in  such  experiments  as 
those  mentioned  above  would  not  necessarily 
prove  that  all  bacterial  life  in  the  skin  had 
been  destroyed.  It  would  merely  indicate 
that  such  life  is  either  killed  outright,  or,  if 
still  surviving,  is  imable  to  develop  in  the  un- 
favorable environment  of  broth  containing  a 
certain  amount  of  iodine.  But  we  must 
realize  at  once  that,  from  the  standpoint  of 
the  careful  surgeon,  such  uncertainty  as  to  the 
fate  of  bacterial  forms  on  the  skin  is  highly 
imsatisfactory.  If  such  forms  do  maintain 
life  in  spite  of  the  iodine,  we  know  that  at 
operation  some  are  apt  to  be  carried  into  the 
peritoneal  cavity  and  elsewhere.  There  the 
lymphatics  will  rapidly  absorb  the  iodine 
which  has  accompanied  them,  and  freed  from 
its  inhibiting  influence  the  organisms  may 
perfectly  well  go  on  to  a  dangerous  develop- 
ment. 

With  these  problems  in  mind,  we  have  re- 
cently carried  out  experiments  with  the  iodine 
method  of  preparing  the  skin,  at  first  upon 
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dogs,  and  later  upon  human  beings.  We 
have  not  yet,  however,  felt  justified  in  operat- 
ing upon  human  beings  through  a  field  pre- 
pared only  with  the  tincture  of  iodine;  in  the 
cases  reported,  the  cultures  were  either  taken 
in  the  ward,  apart  from  any  operation,  or  else 
they  were  taken  in  the  operating  room  from 
some  specially  prepared  field  other  than  that 
through  whidi  the  operation  was  being  per- 
formed. In  most  such  cases,  the  cultures 
were  taken  from  the  anterior  abdominal  wall 
when  the  patient  was  having  plastic  work 
done  upon  the  perineum.  In  the  dog  experi- 
ments the  cultures  were  taken  from  the  field 
through  which  the  abdominal  mcision  was 
made  a  few  minutes  later. 

Various  methods  of  removing  the  iodine 
after  it  had  dried  on,  without  contaminating 
the  field,  were  considered.  Alcohol  is  the 
most  effective  agent;  but  it  was  rejected  be- 
cause alcohol  has  itself  a  distinct  bactericidal 
power.  Hyposulphite  of  sodimn  forms  with 
iodine  the  soluble  sodimn  iodide,  which  may 
be  washed  off  with  sterile  water.  This  works 
best  when  the  solution  is  quite  warm,  but  we 
have  not  found  it  as  effective  as  a  solution  of 
potassium  iodide.  This  substance,  in  a  10 
per  cent  solution,  can  be  thoroughly  sterilized 
by  boiling,  and  acts  as  a  good  solvent  for  the 
dried  iodine.  Later,  the  surface  is  flushed 
off  with  sterUe  water. 

Some  experiments  upon  dogs  were  per- 
formed by  taking  cultures  after  the  untouched 
skin  had  simply  been  painted  over  twice  with 
a  50  per  cent  solution  of  the  official  tincture  of 
iodine.  The  first  coat  was  allowed  to  dry 
thoroughly  before  the  second  coat  was  applied, 
and  aU  the  preparation  was  done  after  the 
dog  had  been  etherized  and  placed  upon  the 
table.  One  dog  so  treated  had  a  tiny  granu- 
lating spot  in  the  scar  of  a  former  abdominal 
section.  In  this  case,  B.  proteus,  staph,  al- 
bus,  and  streptococcus  grew  from  the  culture 
made  from  the  area  coated  with  iodine.  From 
the  area  freed  from  iodine  by  the  application 
of  a  10  per  cent  potassimn  iodide  solution, 
however,  a  streptococcus  alone  was  grown. 
Four  dogs  thus  treated  were  quite  free  from 
any  sore  or  granulating  area  upon  the  skin 
at  the  time  of  the  experiments.  The  cultures 
in  these  cases  —  as  elsewhere  imless  specially 


stated  —  were  made  by  scraping  the  skin 
with  a  boiled  knife  until  serum  and  a  little 
blood  began  to  exude.  The  scrapings  were 
then  transferred  to  a  broth  culture  tube,  and 
examined  after  a  48  and  again  after  a  72  hours' 
incubation.  From  the  areas  painted  with 
iodine,  no  growth  at  all  was  obtained  3  times. 
B.  subtilis  was  grown  twice,  and  B.  coli  and 
staph,  albus  once  each.  From  silks  drawn 
on  a  needle  through  all  depths  of  the  skin  thus 
coated  with  iodine,  B.  subtilis  was  obtained 
once,  and  one  culture  proved  sterile.  Scrap- 
ing cultures  from  areas  from  which  the  iodine 
had  been  removed  with  10  per  cent  potassium 
iodide,  gave  B.  subtilis  twice  and  staph,  albus 
four  times.  It  is  of  interest  to  note  that  none 
of  these  cultures  was  sterile  —  a  sharp  con- 
trast to  the  three  sterile  cultures  mentioned 
above  as  taken  from  these  same  dogs,  but 
from  areas  still  covered  with  dried  iodine. 

In  another  group  of  dog  cases  the  technique 
of  skin  preparation  was  somewhat  different, 
and  this  second  method  is  also  the  one  that 
has  been  employed  in  all  the  experiments 
upon  hmnan  beings.  The  skin  was  first 
scrubbed  with  benzine;  and  then  a  mixture  of 
one  part  of  crystals  of  iodine  in  1000  parts  of 
benzine  was  applied  and  allowed  to  dry. 
Then  a  coat  of  a  50  per  cent  solution  of  the 
official  tincture  of  iodme  (diluted  with  95  per 
cent  alcohol)  was  applied,  allowed  to  dry,  and 
a  second  coat  was  then  painted  on.  Scraping 
cultures  were  then  taken,  after  which  the 
iodine  was  removed  with  the  10  per  cent 
potassium  iodide  solution,  the  skin  was  flushed 
with  sterile  water  and  allowed  to  dry.  Other 
cultures  were  then  taken.  Three  of  these 
dogs  showed  small,  unhealed  areas  in  the 
scars  of  former  abdominal  sections.  Cultures 
from  the  painted  areas  in  these  dogs  were 
sterile  once,  and  showed  staph,  albus  twice. 
After  the  iodine  had  been  removed  with  10 
per  cent  potassiimi  iodide,  all  three  cultures 
showed  staph,  albus.  A  stitch  drawn  through 
all  layers  of  the  skin  in  one  of  these  dogs  also 
showed  staph,  albus. 

Nine  dogs  either  had  had  no  previous  opera- 
tion, or  else  the  incisions  of  those  earlier  opera- 
tions had  entirely  healed.  Cultures  were 
taken  from  these  nine,  after  the  skin  had  been 
prepared  according  to  the  above  technique. 
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In  seven  the  painted  surface  proved  sterile. 
In  only  one  case  was  the  culture  sterile  after 
the  removal  of  the  iodine  with  potassium 
iodide  solution.  Staph,  albus  was  found 
three  times,  and  an  unidentified  form  once, 
upon  the  painted  surface.  Upon  the  fields 
after  removal  of  the  iodine,  staph,  albus  was 
found  seven  times;  B.  pro  tens  once;  B.  sub- 
tilis  once;  and  an  unidentified  bacillus  once. 
To  summarize  the  results  of  the  experiments 
upon  dogs:  In  all,  cultures  were  made  from 
fifteen  animals.  Where  iodine  was  present 
upon  the  skin,  the  following  were  the  cultural 
results: 

Sterile 11  =  73-7% 

Staph,  albus 7 —46 .9% 

B.  proteus i—  6. 7% 

B.  subtilis I  =  6 . 7% 

Unidentified i  =  6 . 7% 

After  the  removal  of  the  iodine  from  the 
skin  by  the  use  of  10  per  cent  potassium  iodide 
solution  the  results  were  as  follows: 

Sterile I-  6.7% 

Staph,  albus 13  =87 . 1% 

B.  proteus 1=  6.7% 

Streptococcus 1=  6. 7% 

B.  subtilis 1=  6. 7% 

Unidentified i «  6.7% 

Let  us  now  turn  to  our  results  with  cultures 
from  human  beings.  As  has  been  mentioned, 
some  were  taken  in  the  ward  without  anaes- 
thesia, the  scraping  required  causing  no 
more  pain  than  an  ordinary  vaccination. 
Others  were  taken  in  the  operating  room,  just 
before  plastic  operations,  with  the  patients 
under  surgical  anaesthesia.  The  technique 
in  all  cases  was  as  rigid  as  possible.  The  use 
of  benzine,  followed  by  benzine  and  iodine, 
and  then  by  two  coats  of  tincture  of  iodine, 
50  per  cent,  has  been  the  only  technique  we 
have  employed  upon  human  beings. 

In  all,  experiments  have  so  far  been  con- 
ducted upon  21  patients.  Where  the  iodine 
was  present  upon  the  skin  we  had  the  follow- 
ing cultural  results: 

Sterile 18=86.4% 

Staph,  albus 1=  4. 8% 

Streptococcus 1=  4. 8% 

B.  proteus 1=  4.8% 

After  removal  of  the  iodine  with  the  10  per 
cent  potassium  iodide  solution  the  following 
results  were  obtained: 


Sterile 12  =  57.6% 

Staph,  albus 7  =33  •  6% 

B.  coli 1=  4.8% 

Unidentified i  =  4.8% 

As  control  experiments,  cultures  were  made 
in  the  same  manner  from  the  abdominal  walls 
of  patients  who  had  received  no  preparation 
of  the  skin  whatever  except  a  tub  bath  from 
ten  to  twelve  hours  previously.  Abundant 
growths  of  all  sorts  of  organisms  were  ob- 
tained from  all  these  six  patients.  Six  cul- 
tures gave  unidentified  forms.  Staph,  albus 
appeared  4  times;  B.  subtilis  3  times;  B.  coli 
twice;  and  sarcinae  once. 

In  order  to  know  the  action  of  tincture  of 
iodine  upon  bacterial  forms  growing  in  vitro, 
some  further  experiments  were  carried  out,  to 
test  the  results  of  Senn  and  of  Kinnaman. 
Three  drops  of  a  50  per  cent  solution  of  the 
official  tincture  of  iodine  were  added  to  a  grow- 
ing 48-hour  broth  culture  of  staph,  albus.  At 
the  end  of  24  hours'  incubation,  no  living 
organisms  could  be  foimd  in  the  tube.  Again, 
on  two  occasions,  broth  subcultures  of  staph, 
albus  were  started,  three  drops  of  a  50  per 
cent  solution  of  the  official  tincture  of  iodine 
being  added  at  the  time  the  organisms  were 
planted.  In  both  cases,  there  was  no  growth 
after  48  hours'  incubation,  though  control 
tubes,  started  at  the  same  time,  but  with  no 
iodine  added,  gave  good  growths  in  each 
instance.  Were  the  organisms  killed,  or 
simply  inhibited  in  their  development?  To 
settle  this  question  the  following  experiments 
were  made:  Well-grown  agar  cultures  of 
streptococcus,  staph,  albus,  and'B.  coli  were 
employed.  A  platinum  loopful  of  the  cul- 
ture was  thoroughly  agitated  in  ten  minims 
of  a  10  per  cent  solution  of  the  official  tincture 
of  iodine  for  two  minutes.  A  loopful  of  this 
was  carried  over  into  ten  minims  of  sterile 
water,  and  the  liquid  thoroughly  agitated. 
Finally,  a  loopful  of  the  water  was  transferred 
to  a  tube  of  melted  agar,  and  the  latter  was 
rolled  on  ice  to  form  an  Esmarch  tube.  The 
same  thing  was  done  using  a  5  per  cent  and  a 
50  per  cent  solution  of  the  official  tincture  of 
iodine  instead  of  a  10  per  cent.  The  tubes 
were  incubated  48  hours,  and  examined  with 
the  following  results,  expressed  in  numbers 
of  colonies  on  a  square  centimeter  of  surface: 
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Staph.  Albus. 

Strept. 

92  + 

"5  + 

6  + 

98 -f 

8 

35 

Colon 

5  %  official  tr.  iodine  washed 

off 57 

10%  official  tr.  iodine  washed 

off * 

50%  official  tr.  iodine  washed 

off 128 

*  Too  overgrown  to  count  colonies. 


Does  the  older  and  more  complex  method 
of  cleaning  the  skin  give  any  better  results 
than  that  obtained  with  the  iodine?  The 
method  of  cleaning  the  dogs,  in  use  before  the 
iodine  was  tested,  had  consisted  in  a  shave, 
followed  by  a  five  minutes'  scrub  with  a 
sterile  brush,  soap,  and  water.  Ether  and 
alcohol  were  then  applied,  and  finally  a  pad 
of  i-iooo  bichloride  of  mercury  was  left  on 
the  abdomen  for  10  to  15  minutes  before  the 
operation  was  started.  Of  the  36  operations 
conducted  with  this  technique,  31  or  86  per 
cent  showed  absolutely  perfect  first  intent 
healing  of  the  incisions.  Of  dogs  operated 
under  the  iodine  technique  there  were  14. 
Of  these,  only  5,  or  36  per  cent,  showed  a 
perfect  healing. 

Robb  and  Ghriskey,  in  1891^  tested  several 
methods  of  cleaning  the  skin.  In  regard  to 
the  use  of  permanganate  of  potassium,  fol- 
lowed by  oxalic  add  and  bichloride  of  mercury, 
they  report,  "The  bacteriological  examina- 
tion of  the  skin  thus  treated,  even  after  the 
mercury  has  been  precipitated,  yields  almost 
uniformly  negative  results." 

The  method  of  preparing  the  abdomen  for 
abdominal  section  employed  on  the  gyneco- 
logical service  of  the  Lakeside  Hospital, 
Cleveland,  consists  of  a  shave  and  scrub  the 
night  before  op)eration.  This  is  followed  by 
the  application  of  a  soap  poultice  for  several 
hours.    Then  comes  a  second  scrub,  and  the 

»  Am.  J.  Obst.  N.  Y.,  26,  p.  844. 


application  of  a  pad  soaked  in  i-iooo  bi- 
chloride of  mercury.  This  pad  is  removed  when 
the  patient  reaches  the  operating  table.  The 
skin  receives  another  thorough  scrub,  followed 
by  the  application  of  ether  and  alcohol,  and 
then  another  bichloride  pad  is  put  on.  Tests 
were  made  from  the  skin  of  ii  patients  so 
prepared.  The  bichloride  of  mercury  was 
first  precipitated  with  sterile  ammonium 
sulphide.  The  skin  was  flushed  off  with 
sterile  water,  dried,  and  the  scraping  culture 
made  and  planted  in  broth.  No  growth  was 
obtained  from  ten  of  them.  One  showed 
staph,  albus. 

CONCLUSIONS 

1.  There  is  still  no  certain  method  of 
sterilizing  the  skin. 

2.  Tincture  of  iodine  in  all  probability 
possesses  a  definite  inhibitory  action  upon  the 
growth  of  bacterial  forms. 

3.  Sterilization  with  tincture  of  iodine  is 
not  to  be  relied  upon,  and  should  be  used  only 
when  more  elaborate  forms  of  sterilization 
are  contra-indicated. 

It  gives  me  great  pleasure  to  acknowledge 
the  valuable  help  of  my  associate.  Dr.  Joseph 
T.  Smith,  Jr.,  in  the  preparation  of  this  paper. 
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UTERINE  CARCINOMA:  ANOTHER  HYPOTHESIS  AS  TO  ITS  CAUSE 

AND  PREVENTION! 

By  a.  F.  a.  king,  M.  D.,  LL.  D.,  Washington,  D.  C. 


BEFORE  proceeding  with  the  subject 
of  uterine  cancer  it  is  my  wish  to 
present  some  ideas  on  the  origin  and 
prevention  of  cancer  in  general.  In 
accordance  with  the  hypothesis  to  be  con- 
sidered, two  factors  are  necessary  to  produce 
cancer,  viz.,  firsts  the  transformation  of  so- 
matic (asexual)  cells  into  reproductive  (sexual) 
cells;  second^  the  fertilization  of  these  trans- 
formed somatic  cells  by  spermatozoa.  From 
this  fertilization  result  abortive  attempts  in 
the  direction  of  embryological  development: 
hence  the  pseudo-embryonic  structures  so 
strikingly  characteristic  of  cancer.  What 
caused  the  somatic  asexual  cells  to  change 
into  reproductive  sexual  ones?  Abnormally 
rapid  cell  proliferatiany  produced  by  long 
continued  irritation  of  one  or  more  kinds, 
whether  mechanical,  chemical,  functional, 
actinic,  X-rays,  etc. 

The  cells  of  our  own  bodies  seem  to  be  en- 
dowed with  the  same  proclivities,  and  with  a 
tendency  to  follow  the  same  life-history  as 
belonged  to  our  ancestral  progenitors,  the 
Protozoa;  these  one-celled  creatures  multi- 
ply by  direct  division  (amitosis),  generation 
after  generation,  imtil "  senescence  "  approach- 
es when  the  capacity  for  any  further  multi- 
plication is  about  to  cease,  but  as  the  result 
of  this  long  continued  succession  of  prolifera- 
tions some  of  the  cells  become  transformed 
into  reproductive  sexual  cells,  by  the  fertiliza- 
tion of  which  a  new  generation,  with  rejuve- 
nated powers  of  cell  division,  is  produced  and 
extinction  of  the  race  is  prevented  —  "the 
rejuvenescence  of  Maupas.'' 

This  agrees  with  the  age-inddence  of 
cancer:  the  disease  occurs  late  in  life,  after 
the  affected  tissues  have  been  subjected  to 
long  continued  irritation  and  consequent 
rapidly  successive  cell  proliferations;  hence, 
eventually,  "senescence"  and  production  of 
sexual  cells,  as  in  Protozoa.  In  Protozoa 
this  is  normal:  in  man  it  is  disease. 


Is  cancer  a  parasitic  disease?  Are  the 
so-called  cancer  cells  that  make  up  the  mass 
of  a  malignant  neoplasm,  parasites?  It  is 
a  parasitic  disease,  and  the  cancer  cells  are 
parasites,  just  as  much  so  as  an  embryo  in 
utero  is  a  parasite,  which  indeed  it  is,  essential- 
ly, and  in  every  particular,  but  it  is  a  normal 
parasite,  in  its  proper  place  at  the  proper 
time,  and  will  remain  so  until  it  becomes  a 
newborn  child  —  the  normal  outcome  of 
the  fertilization  of  a  germinal  epithelial  ceU 
(ovule)  by  a  spermatozodn.  The  cancer 
parasites,  the  parasitic  cells  resulting  from 
the  fertilization  of  a  somatic  epithelial  mucous 
cell,  and  its  subsequent  segmentations  and 
divisions,  have  no  normal  time  or  place  for 
their  existence;  though  exhibiting  abortive 
attempts  towards  embryological  evolution, 
they  never  go  farther  than  the  earliest  stages 
of  trophoblastic  development  —  the  prepara- 
tory nutrient  scaffolding  (so  to  speak)  by 
which  the  body  of  the  future  embryo,  if  there 
were  one,  is  to  be  nourished  and  built  up.  In 
normal  impregnation  there  is  only  one  embryo 
parasite;  while  the  abortive  pseudo-embryonic 
parasites  produced  by  the  simultaneous,  or 
successive,  conjugation  of  many  spermatozoa 
with  many  epithelial  cells,  number  himdreds 
and  thousands,  and  thus  results  a  complete 
host  of  these  abortive  pseudo-embryonic 
individuals,  each  contending  with  the  other, 
and  thus  constituting  the  "histological  mob" 
of  "imruly  cells  run  riot"  that  so  many 
cancer  microscopists  have  described.  A  bit 
of  proliferated  tissue  large  enough  to  be 
visible  to  the  naked  eye  must  contain  thou- 
sands and  millions  of  rejuvenated  epithelial 
cells  whose  conjugation  with  spermatozoa 
would  produce  cancer;  and  in  ifke  manner 
if  instead  of  having  only  one  impregnated 
ovum  in  a  uterus,  Uiere  were  thousands  and 
millions  of  them,  the  product  would  never 
be  a  normal  embryo;  it  too,  would  be  cancer, 
nothing  else.    Thus  the  element  of  number 
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must  be  borne  in  mind;  the  difference  between 
one  fertilized  cell  as  in  normal  gestation,  and 
the  product  of  a  million  fertilized  cells  as  in 
cancer,  becomes  extremely  important. 

We  all  realize,  I  think,  that  there  is  no  such 
thing  as  a  "specific  cancer-cell,"  nor  have  we 
any  really  good  definition  of  ^^ malignancy  " 
The  microscopist  makes  his  diagnosis  of  can-. 
cer,  not  so  much  from  any  particular  cell,  but 
rather  from  the  relations  of  the  suspected 
growth  with  surrounding  tissues,  especially 
by  finding  epithelial  cells,  gland-cells,  etc., 
in  places  where  they  ought  no/  to  be  —  that 
is  to  say,  not  on  a  surface  (the  jtormal  place 
for  epithelial  cells)  but  buried,  like  parasites 
(in  "nests,"  etc.,),  beneath  the  siurface.  This 
agrees  with  our  own  idea  of  cancer,  viz., 
that  the  cancer  mass  (in  carcinoma)  is  a 
buried  mass  of  fertilized  epithelial  cells  —  a 
mass  of  incipient  abortive  ectopic  impreg- 
nated quasi-ovules,  which  are  attempting  to 
imdergo  development  into  embryonic  "ecto- 
derm" and  "entoderm."  Each  fertilized 
epithelial  cell  is  what  we  might  call,  there- 
fore, an  embryo  "i«  embryo,''  and  it  never 
goes  much  fxirther.  Should  it  proceed  far 
enough  to  develop  "mesoderm,"  this  would 
initiate  the  trabecular  frame- work  of  cancer — 
the  sarcomatous,  or  connective  tissue  ele- 
ments (which  last  are  less  disastrous  to  the 
host  —  less  malignant,  we  usually  say)  — 
because  connective  tissue  is  "at  home" 
everywhere  in  the  body  and  does  no  great 
harm,  while  the  only  harmless  place  for  epi- 
thelial growths  is  upon  mucous  or  cutaneous 
surfaces. 

Is  the  "microbic  theory"  of  cancer  true? 
If  so,  what  is  the  microbe,  and  does  it  originate 
within,  or  invade  the  body  from  witiiout? 
The  microbic  theory  is  true;  the  microbe 
comes  from  without:  U  is  the  spermatozoon. 

This  is  the  frame-work  of  the  hypothesis 
to  be  considered.  So  far,  what  I  have  said 
seems  to  be  a  purely  imaginary  conception, 
a  "library  study,"  without  any  supporting 
observations  or  experiments.  This  I  confess 
so  far,  and  I  should  like  to  confess  also  that 
in  discussing  the  problem  further,  I  am  com- 
pelled to  deal  with  branches  of  biology,  viz., 
embryology,  histology,  cytology,  etc.,  my  own 
knowledge  of  which  is  extremely  limited,  or. 


to  be  more  exactly  truthful,  it  will  no  doubt 
be  observed  by  those  better  informed  on  these 
subjects  that  my  ignorance  is  quite  evident. 
Perhaps  lor  this  reason,  I  have  made  numer- 
ous blunders. 

However,  as  best  I  can,  let  me  now  present 
the  conclusions  of  others  —  of  men  whose 
intelligent  and  comprehensive  study  of  cancer 
far  exceeds  any  effort  of  mine,  and  whose 
brilliant  experiments  demonstrate  the  foim- 
dation  facts  upon  which  my  hypothesis  rests. 

E.  H.  Nichols  (i)  remarks  that  cancer  is  a 
parasitic  growth  engrafted  on  a  sound 
individual,  this  growth  having  been  produced 
by  the  conjugation  of  sexual  cells  in  a  way 
analogous  to  the  conjugation  of  sexual  cells 
which  produce  a  normal  individual. 

Bland-Sutton  (2)  says  the  cause  of  cancer 
is  most  probably  a  micro-parasite  which 
stimulates  the  normal  epithelial  cells  of 
adult  individuals  to  multiply  and  produce 
cancer  in  the  same  way  that  the  male  gamete 
or  spermatozoon  initiates  reproductive 
changes  in  the  female  gamete  or  ovum. 

Klebs  reached  the  conclusion  that  "leuco- 
cytes present  within  the  epithelium  cells  of 
cancer  exert  a  spermatic  property  by  which 
they  fertilize  the  epithelium  cells,  so  awaken- 
ing within  them  renewed  activity  of  prolifera- 
tion, conferring  on  them,  in  fact,  the  proper- 
ties of  fertilized  ovum  cells." 

Dr.  J.  Jackson  Clarke  (3),  commenting  on 
this  conclusion  of  Klebs,  remarks:  "There  is 
fu)  evidence  whatever  that  leucocytes  play  any 
such  part." 

In  1905  Farmer,  Moore,  and  Walker  (4) 
observed  leucocytes,  during  the  earlier  stages 
of  cancer,  passing  into  tissue  cells,  with  the 
result  that  "mucous  cells  were  directly  con- 
verted into  cells  of  a  truly  malignant  type." 

W.  Roger  Williams  in  his  splendid  treatise 
on  the  "Natural  History  of  Cancer"  (5), 
tells  us  that  "pathologists  have  long  been 
familiar  with  the  conception  which  ascribed 
the  initiation  of  malignant  growth  to  the 
conjugation  of  the  cell  of  a  cancer  germ, 
with  some  adjacent  somatic  cell,  as  described 
by  Stroebe,  Hanseman,  Klebs  and  others." 
Dr.  Williams  adds  that  this  doctrine  has  not 
carried  much  conviction. 

Sir  Alfred  Pearce  Gould  in  his  Bradshaw 
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Lecture  on  Cancer  (6)  reminds  us  that  his 
predecessor,  Sir  William  Savory,  pronounced 
the  cancer  cell  to  be  an  "embryonic"  or 
"rudimentary"  form  of  ceU,  possessing  great 
powers  of  multiplication  but  differing  from 
true  embryonic  cells  in  its  lack  of  power  of 
differentiation. 

Dr.  Gould,  after  a  prolonged  discussion, 
finally  reaches  the  question,  "What  then  is 
cancer?"  Before  answering,  he  says,  think 
of  a  fertilized  human  ovum.  Picture  its 
dividing  into  2,  4,  8,  16,  and  32  cells,  etc., 
and  so  he  proceeds  to  describe  its  develop- 
ment into  a  full-grown  individual;  then,  in 
summarizing  the  facts  of  cancer,  he  concludes 
that  cancer  results  from  a  breach  of  funda- 
mental cell-law;  a  law,  obedience  to  which 
results  in  the  perfect  development  of  an 
individual  but  disobedience  to  which  "slowly 
spells  out  all  the  inscrutable  woes  of  cancer." 
In  both  instances,  let  us  note,  the  process  is 
regarded  as  one  of  embryonic  development 
in  one  case,  normal  embryonic  evolution 
producing  a  foetus;  in  the  other  an  abortive 
embryonic  process  producing  cancer.  If 
we,  to-day,  ask  what  was  the  origin  of  these 
two  processes,  there  seems  no  reason  why 
it  should  not  be  alike  in  both,  viz.,  the  fertiliza- 
tion of  an  epithelial  cell  (germinal  or  somatic) 
by  a  spermatozoon.  There  is  no  other  con- 
ceivable way,  within  our  present  knowledge, 
by  which  embryonic  development  could  be 
initiated. 

Once  more  J.  Beard  (7),  referring  to  the 
cleavage  of  an  impregnated  ovum,  accentuates 
the  fact  that  of  the  products  of  this  cleavage 
not  more  than  a  one-eighth  part  goes  to  evolve 
an  embryo,  while  the  other  seven  parts  are 
trophoblastic  in  nature,  and  never  at  any 
time  enter  into  the  formation  of  an  embryo 
body.  These  seven  parts  possess  characters 
and  potentialities  the  very  antitheses  of 
embryo  or  soma;  that  is,  a  small  fractional 
part  of  the  cleaved  egg  is  embryonic  in  nature 
and  ddstiny,  and  seven  eighths  are  the  very 
opposite  of  this,  or  trophoblastic,  the  equiva- 
lent of  cancer,  morphologically,  biologically^ 
embryologically  and  chemically.  These  are 
facts,  not  fables.     {Italics  mine.) 

In  discussing  the  dynamic  energy  of  cells 
(resulting  from  metabolism)  and  its  normal 


proportionate  distribution  between  growth 
and  functional  activity,  Drs.  W.  T.  Howard 
and  O.  T.  Schultz^  conclude  that  the  main 
and  essential  differences  between  the  cells 
of  malignant  tumors  and  other  cells  consist 
of  a  disturbance  in  this  normally  prop)ortionate 
distribution  of  energy,  so  that  too  much  is 
expended  upon  ctW-growth,  and  too  liMe  in 
functional  activity.  We  have  only  to  remark 
that  this  abnormal  disposition  to  grow  rapidly, 
and  perform  but  little  function  on  the  part 
ot  cancer  cells,  is  the  normal  condition  of 
developing  foetal  cells  undergoing  embryonic 
evolution  in  utero.  Thus  again  the  resem- 
blance between  embryo  cells  and  cancer 
cells  is  unmistakable. 

Among  other  resemblances  between  the 
cancer  cell  and  its  embryonic  prototype  are 
its  globular  shape,  its  comparatively  large 
nucleus,  its  homogeneous  protoplasm  and 
large  proportion  of  glycogen,  as  mentioned 
by  Dr.  Bland-Sutton  ("Tumors,"  p.  284) 
and  others. 

So  much  then  for  the  cancer  cells  being 
abnormal  parasitic  embryonic  formations. 

It  will  be  noted  that  some  of  the  observers 
mentioned  refer  the  fertilizing  power  to 
leucocytes,  not  to  sperm.  Naturally  I  agree 
with  Clarke  that  there  is  no  evidence  that  leu- 
cocytes possess  this  power.  And,  at  the  risk 
of  being  considered  audaciously  presumptuous, 
I  should  like  to  suggest  that  possibly  what 
these  gentlemen  considered  to  be  leucocytes 
may  really  have  been  the  heads  of  spermatozoa ; 
this  for  the  reason,  first,  that  they  did  fer- 
tilize the  epithelial  cells;  and  second^ 
that  none  of  the  observers  mentioned, 
nor  anyone  else,  has  ever  seen  what 
they  knew  to  be  a  spermatozoon  enter  an 
epithelial  cell  (whether  germinal  or  somatic), 
hence  no  one  can  know  positively  what  it 
would  look  like  or  how  it  would  comport 
itself.  In  some  lower  forms  of  life,  the 
spermatozoon  loses  its  flagellum  before  enter- 
ing the  ovum,  and  having  entered,  it  changes 
its  shape,  enlarges,  swells  up  and  becomes 
globular,  thus  resembling  a  leucocyte.  Again 
to  become  a  reproductive  (sexual)  cell,  the 
leucocyte    must    reduce    its    chromosomes; 

1  Chemical  and  Pathological  Papers,  Lakeside  Hospital,  Cleveland, 
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there  is  no  evidence  of  this,  while  we  know 
the  spennatozoon  has  done  so.  Finally, 
Howard  and  Schultz^  tell  us  that  the  mere 
presence  of  leucocytes  within  tumor  cells  is 
far  from  being  convincing  evidence  of  copu- 
lation, and  give  their  reasons  for  this  conclu- 
sion, which  I  need  not  repeat. 

To  become  sexual  cells,  capable  of  conju- 
gation, the  somatic  cells  must  reduce  their 
chromosomes  (the  ** maturation"  process). 
Now  Farmer,  Moore,  and  Walker  (8),  whose 
brilliant  experiments  are  so  frequently  referred 
to  in  the  recent  literature  of  cancer,  assert 
that  in  malignant  growths  they  have  never 
failed  to  find  these  cells  with  reduced  chro- 
mosomes, but  in  benign  growths  they  have 
been  wholly  unable  to  find  a  single  instance 
of  cells  (italics  mine)  in  which  a  reduction  of 
chromosomes  had  taken  place.  Thus,  then, 
there  is  experimental  proof  that  in  cancer, 
somatic  cells  have  been  transformed  into 
reproductive  (sexual)  cells,  capable  of  con- 
jugation, and  also  that  the  cancer  cells 
themselves  are  parasitic  pseudo-embryonic 
growths  such  as  would  be  likely  to  result 
from  fertilization  of  these  transformed 
epithelium  cells  as  before  mentioned. 

In  this  line  of  argument,  however  there  is 
one  apparently  unwarrantable  assumption 
which  I  must  explain,  viz.,  the  assumption 
that  the  transformed  somatic  cells  are  all 
females,  with  which  spermatozoa  can  conju- 
gate. The  rejuvenescence  of  Maupas  re- 
quires that  both  male  and  female  cells  should 
appear.  But  they  do  not:  to  produce  a 
male  requires  that  an  epithelium  cell  should 
be  transformed  into  a  '* mother  sperm  cell" 
and  then  pass  through  all  the  phases  of 
spermatogenesis;  in  fact,  it  should  produce 
microgametic  sporozoa,  i.  e.,  the  cytologic 
equivalents  of  spermatozoa.  Now  sperma- 
togenesis is  one  of  the  most  complicated 
processes  in  the  whole  domain  of  cell  develop- 
ment, and  it  is  no  wonder  that,  xmder  the 
abnormal  conditions  we  are  here  considering, 
the  spermatogenetic  effort  should  end  in 
abortive  products,  and  these  abortive  products 
are  probably  some  of  the  so-called  ^^  cancer- 
bodies/'  notably  Plimmer's  bodies,  '^Altman's 
granules,"  and  many  others.     C.  E.  Walker 

1  Lakeside  Hospital  Papers,  Cleveland  Series,  v,  zgxa,  p.  67. 


(q)  tells  us  that  '^certain  vesicular  structures 
that  appear  regidarly  during  normal  develop- 
ment of  the  male  reproductive  elements  in 
man  and  other  vertebrates  are  structurally 
identical  with  and  arise  in  a  similar  manner 
to  Plimmer's  bodies"  in  cancer.  He  adds: 
**A  brief  sketch  of  these  vesicular  structures 
as  found  during  the  process  of  spermatogene- 
sis will  make  reasons  for  the  comparison 
between  them  and  ^Plimmer's  bodies' 
evident."  Several  other  observers,  viz., 
Pianese,  Borrell,  Greenough,  Farmer,  Moore 
and  Walker  have  also  recognized  the  close 
similarity  between  "cancer-bodies"  and  the 
developing  sperm-cells  of  mammalia  (lo). 
The  ** cancer-bodies"  then,  it  would  seem, 
are  products  of  cell  degeneration  of  abortive 
spermatogenesis.  The  genesis  of  male  ele- 
ments is  not  complete;  whereas  epithelial 
somatic  cells  that  develop  into  female  repro- 
ductive cells  have  only  to  rest,  assimilate 
nutriment,  and  reduce  their  chromosomes 
by  discharge  of  "polar  globules,"  and  they 
are  ready  to  receive  the  fertilizing  male. 
The  "cancer-bodies "  to  which  I  have  referred, 
while  always  foimd  in  cancer,  and  in  many 
other  fields  where  abortive  spermatogenesis  is 
going  on,  have  no  fertilizing  power, —  no 
power  to  initiate  the  segmentation  of  an 
epithelial  cell  and  thus  originate  the  parasitic 
pseudo-embryonic  cancer  cells.  For  this 
end,  a  real  spermatozoon  is  necessary.  Thus 
a  troop  of  spermatozoa,  invading  a  field  at  a 
time  when  they  ought  not  to  be  there,  namely 
the  reproductive  canal  of  a  woman  after  the 
menopause,  and  finding  no  ovule  with  which 
to  conjugate  (as  might  have  happened  before 
the  menopause),  proceed  to  exercise  their 
conjugal  gallantries  (if  I  may  speak  figura- 
tively) by  assaulting  a  whole  cluster  of  freshly 
rejuvenated  and  "maturated"  female  somatic 
cells;  and  from  this  (shall  we  say?)  incestuous 
conjugation  result  the  hybrid  hetero typical, 
abortive  embryonic  structures  which  con- 
stitute cancer.  It  may  be  here  accentuated 
that  the  cells  resulting  from  the  segmentation 
of  such  a  fertilized  epithelium  cell  are  para- 
sitic, like  the  cells  of  an  embryo.  Hence  we 
are  able  to  realize  and  explain  the  conclusion 
to  which  so  many  inquirers  after  the  origin 
of  the  cancer  parasite  and  the  source  whence 
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it  comes  have  arrived,  viz.,    the  conclusion 
that  "the  cancer  cell  Usdf  is  the  parasite." 

Uterine  Cancer.  If  we  now  apply  these 
principles  of  causation  to  the  occurrence  of 
uterine  cancer,  it  wiU  at  once  be  seen  that  the 
etiological  factors  which  my  hypothesis 
requires,  viz.,  (i)  increased  cell  proliferation, 
produced  by  continued  irritation,  and  (2) 
exposure  of  these  proliferated  tissues  to  the 
fertilizing  influence  of  spermatozoa  —  to,  in 
fact,  what  may  be  called  ^'spermatic  infec- 
tion^^-^aie  nowhere  more  frequently  present 
than  in  the  cervix  uteri;  and  surely  no  part 
of  the  human  body  is  more  liable  to  cancer 
than  this  same  cervix  uteri,  upon  which  these 
two  etiological  factors  so  frequently  exert 
their  combined  influence. 
•  The  sources  of  "continued  irritation"  and 
its  consequent  "cell  proliferation,"  as  regards 
the  cervix  uteri,  are  well  known;  for  example, 
chronic  endocervidtis,  the  proliferations 
incident  to  the  catamenial  periods;  the 
lacerations,  ulcerations,  erosions,  and  pro- 
liferation of  healing  and  cicatrization,  inci- 
dent to  child-birth;  to  be  repeated  perhaps 
at  successive  labors:  all  these  are  sufficiently 
well  known  and  there  are  many  others.  Note, 
again,  that  cancer  only  occurs,  usually,  after 
these  "irritations"  and  "proliferations"  have 
continued  a  long  time:  hence  young  women 
escape  the  disease  (exceptions  possible). 
It  requires  time  for  the  abnormally  repeated 
cell  proliferations  to  approach  the  "senescent" 
period  and  thus  develop  reproductive  cells 
capable  of  conjugation,  as  before  explained. 

With  regard  to  the  "spermatic  infection" 
factor  it  may  be  noted  that  cancer  of  the 
uterus  does  not  occur  in  virgins.  Bonney  (i  i), 
in  his  report  of  1,876  uterine  cancer  cases  at 
the  Middlesex  Hospital  Cancer  Research 
Laboratory,  found  that  only  9  per  cent  of 
the  women  had  not  borne  children,  and  that 
clinically  a  case  in  an  undoubted  virgin  was 
almost  imknown.  W.  Roger  Williams  (12) 
reports  that  of  156  uterine  cancer  cases 
under  his  observation,  only  ten  were  single; 
and  of  168  cases  tabulated  by  West  and 
Dimcan,  only  three  were  single.  There  is  no 
evidence,  one  way  or  the  other,  that  these 
single  women  were  virgins,  however;  they 
may  or  may  not  have  been.     Moreover,  it  is 


possible  that  cancer  of  the  uterus  may  occur, 
as  may  pregnancy  itself,  as  I  have  tried  to 
explain  in  a  previous  paper  (13)  without 
coitus y  the  spermatozoa  making  their  entrance 
into  the  vagina,  by  means  of  an  "intermediary 
host,"  such  as,  for  example,  the  warm  water 
of  a  bath-tub  in  which  one  drop  of  seminal 
fluid  may  have  diffused  5,470,877  spermatic 
elements,  as  shown  by  the  conjoint  enumera- 
tions of  Lode,  Benedict,  and  Guelliott  (14). 
How  many  more  millions  may  have  been 
contributed,  by  larger  quantities  of  semen, 
such  as  in  retrofluences  from  the  vagina  of  a 
previous  bather,  or  by  other  means,  need  not 
be  considered  in  detail.  One  fact,  mentioned 
by  Williams  (15),  seems  at  first  sight  to 
militate  against  this  idea  of  "spermatic 
infection"  being  an  etiological  factor  in 
uterine  cancer,  viz.,  the  fact  that  in  prosti- 
tutes (the  prostitutes  of  London,  at  any  rate, 
referred  to  by  Dr.  Williams)  cancer  of  the 
uterus  is  not  especially  frequent.  This 
may  be  explicable,  however,  by  recalling  that 
these  unfortunate  women  begin  their  dissi- 
pated lives  while  yet  in  their  early  teens  or 
even  sooner,  and  probably  die  early ^  before 
reaching  an  age  when  cancer  is  most  liable 
to  occur. 

Among  the  other  findings  in  the  cytology 
of  cancer  have  been  trophoblastic  cells ^  almost 
exactiy  like  the  trophoblast  cells  in  the 
peripherel  zone  of  an  embryonic  ectoderm 
(16).  We  must  now  note  that  the  action  of 
these  two  sets  of  trophoblast  cells  upon  sur- 
roimding  tissues  is  the  same.  Thus  the 
embryonic  trophoblast  "corrodes"  and  de- 
stroys the  deddua  with  which  it  comes  in 
contact,  and  so  buries  the  ovum  in  the 
uterine  mucosa;  and,  as  this  process  of 
phagodtic  cytolysis  continues,  blood  vessels 
are  corroded  and  opened,  and  then  occur 
actual  but  diminutive  local  haemorrhages  — 
the  beginnings  of  those  blood  lacimse  that 
contribute  to  placental  formation.  In  cancer 
we  note  this  same  destruction  and  corrosion  of 
surrounding  tissues,  and  the  same  involve- 
ment and  opening  of  blood  vessels  by  which 
the  haemorrhages  of  cancer  are  produced. 

There  is  one  form  of  uterine  cancer  that  has 
never  been  known  to  occur  without  the 
instrumentality    of    a    spermatozoon,     viz., 
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chorion-epithelioma  (sjmcytioma  malignum), 
which  is  file  product  of  pregnancy,  and  whidi 
occurs  so  often  as  a  sequel  of  hydatidifonn 
moles.  In  these  cases  there  is  no  fostus  —  the 
embryo  body  has  usually  died  early  and  dis- 
appeared, while  the  trophoblastic  tissues 
developed  from  the  non-embryonic  area  of 
the  blastodermic  vesicle  continue  to  grow 
in  an  abortive  and  erratic  manner,  constitut- 
ing cancer.  So  in  the  forms  of  cancer  that 
occur  without  a  previous  pregnsincy,  there  is 
again  no  festal  body,  because  the  fertilized 
epithelium  cell  never  develops  far  enough 
to  form  an  embryonic  soma:  it  is  only  the 
trophoblastic  tissues  corresponding  with  those 
arising  normally  from  the  non-embryonic 
portion  of  a  blastodermic  vesicle  that 
accomplish  their  abortive  evolution.  In  this 
case  no  embryo  ever  appeared;  in  the  chorion- 
epithelioma  case  an  early  embryo  appeared, 
but  soon  disappeared ;  in  both  cases  the 
malignant  growths  consist  of  embryonic 
appendages,  without  any  embryo;  and  in 
both  cases  the  father  of  the  growth  was  a 
spermatozoon. 

Again,  the  age-inddence,  in  the  two  sets 
of  cases,  confirms  this  view,  viz.,  the  time  for 
the  most  frequent  occurrence  of  chorion- 
epithelioma  is  between  20  and  30  years,  when 
ovules  are  most  likely  to  be  present;  while  in 
cancer  cases  {not  derived  from  an  inmiediately 
preceding  pregnancy)  the  age-incidence  is 
much  later,  i.  e.,  after  time  has  been  allowed 
for  somatic  epithelium  cells  to  have  been 
transformed  into  sexual  ones,  by  long  con- 
tinued irritation,  etc. 

What  is  the  cancer  "cachexia,"  so-called? 
Apart  from  the  impaired  nutrition  resulting 
from  anemia  foUowing  hemorrhage,  and  the 
continued  pain,  njay  we  not  say  that  it  is  a 
toxic  condition  due  in  part  to  the  metabolism 
of  parasitic  pseudo-embryonic  cancer  cells, 
analogous  with  the  toxaemia  of  pregnancy 
produced  by  faulty  foetal  metabolism?  The 
cancer  cells  are  living  individuals  (qtuLsi- 
embryos);  they  not  only  absorb  nutriment, 
but  they  also  excrete,  and  some  of  them  die 
and  disintegrate.  Thus  they  use  their  host 
(figuratively  speaking)  as  a  refectory,  a 
lavatory  and  a  cemetery,  hence  the  toxic 
"  cachexia" —  so-called. 


We  now  come  to  the  question  as  to  whether 
it  would  be  advisable  to  amputate  the  cervix 
uteri  before  cancer  begins,  in  those  women 
who  are  approaching  the  cancer  age,  and  in 
whom  prolonged  irritation  of  the  uterine 
tissues  makes  it  likely  that  malignant  growths 
are  liable  to  occur. 

In  favor  of  such  a  proceeding  it  may  be 
said:  (i)  the  operation  is  a  comparatively 
trivial  one  and  devoid  of  danger;  (2)  the 
cervix  is  a  useless  organ  —  certainly  so  late  in 
life  —  and  those  from  whom  it  has  been  taken 
away  suffer  no  consequent  deprivation  or  in- 
convenience. 

On  the  other  hand,  it  remains  to  be  deter- 
mined whether,  after  the  operation,  the 
cicatricial  tissues,  that  have  undergone  the 
"proliferation  of  healing,"  would  themselves 
be  as  likely  or  more  likely  to  become  the 
seat  of  cancer  than  the  tissues  removed  by  the 
operation.  Without  further  argument  the 
question  is  now  submitted  to  your  considera- 
tion. It  is  simply  a  suggestion,  growing  out 
of  the  etiological  views  already  stated  in  this 
paper. 

With  regard  to  the  second  question  as  to 
whether  women  approaching  the  cancer  age, 
who  have  had  prolonged  irritation  of  the 
cervix  from  any  cause,  should  avoid  the 
risks  of  "spermatic  infection"  by  abstaining 
from  marital  relations,  and  thus  avoid  the 
fertilization  of  their  epithelial  cells  by  sper- 
matozoa, it  may  be  said  that  after  the 
menopause,  when  there  are  no  ovules  to 
be  impregnated,  the  sexual  act,  considered  as 
a  procreative  function,  is  quite  useless,  or,  we 
might  say,  "physiologically  ridiculous." 

There  are,  however,  other  women,  in  whom 
the  menopause  has  not  yet  occurred,  but  in 
whom  the  condition  of  "senescence"  of  the 
uterine  tissues  has  been  prematurely  induced 
by  prolonged  continued  irritation  with  its 
consequent  abnormally  rapid  cell  prolifera- 
tion—  the  etiological  prelude  of  cancer: 
shall  we  advise  marital  abstinence  in  these 
cases  also?  This  suggestion  is  submitted  for 
your  consideration. 

Finally,  cancer  differs  from  most  or  at 
least  from  many  other  diseases  in  having  no 
ulterior  useful  purpose.  It  confers  no  im- 
munity; it  secures  no  improved  adaptation  to 
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surrounding  conditions;  it  is  in  no  sense 
benign  but  in  every  sense  malignant;  it  is  in 
no  way  conservative  but  in  every  sense 
destructive.  From  what  dreadful  violation 
of  natural  law  can  such  a  prodigy  of  evil  have 
derived  its  origm? 

Of  one  set  of  cases,  at  least,  it  may  be  said : 
If  men  will  insist  on  disobe3dng  the  natural 
instincts  of  "sexual  selection,"  and  ally 
themselves  with  women  in  "the  sear  and 
yellow  leaf"  of  existence,  the  hieroglyphic 
lines  upon  whose  wrinkled  features  distinctly 
proclaim  the  warning,  ^^ Procreative  depart- 
ment permanently  closed,^'  then  it  need  not 
surprise  us  to  find  that  the  oflFspring  of  this 
abnormal  union  should  sometimes  be  a  cancer 
instead  ot  a  child. 

Besides  the  fertilization  of  epithelium  cells 
by  human  spermatozoa,  there  is  reason  to 
suspect  that  the  sperm  of  other  animMs  may 
act  in  a  similar  manner.  Dr.  H.  D.  Walker  of 
Buffalo,  N.  Y.,  has  reached  the  conclusion 
that  the  spermatozoa  of  common  earth  worms 
act  upon  human  epithelium  cells  to  incite 
their  development  into  cancer  cells.  His 
elaborate  paper  in  the  Am,  7.  Dermal,  &• 
Gen.'Urin.  Dis.y  191 1,  xv,  pp.  642-648,  is  ably 
sustained  by  experiments  which,  however,  were 
only  successful  when  he  used  those  segments  of 
the  worm  containing  the  spermatic  organs,  and 
he  regarded  the  spermatozoa  of  the  worm  as 
the  active  agents  in  producing  cancer.  The 
association   of  other  kinds  of  worms  with 


cancer  has  long  ago  been  noted  by  Haaland, 
Borrell,  Bashford  and  Murray,  and  more 
recentiy  by  Prof.  Joannes  Fibiger,  as  noted 
by  E.  F.  Bashford,  in  Nature,  Feb.  '27, 
1913,  pp.  701-702.  (See  also  /.  Am.  M. 
Ass.,  March  22,  1913,  p.  948.)  The  **worm- 
factor'*  in  cancer  has  been,  however,  ignored 
and  neglected.  Perhaps  it  may  be  profitably 
revived  when  considered  in  relation  with 
' '  spermatic  infection . ' ' 

In  the  preparation  of  this,  and  of  my 
former  paper,  I  beg  to  acknowledge  my 
great  indebtedness  to  the  library  of  the  Sur- 
geon-GeneraFs  office,  and  to  the  kind  atten- 
tion given  me  by  Lt.-Colonel  Walter  D. 
McCaw,  Dr.  Fielding  H.  Garrison,  and 
Messrs.  Israeli,  Torpper  send  Calvert,  their 
assistants  in  the  library. 
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FACTORS   IN   THE   FORMATION   OF   SKIN   STRIATIONS 

DURING  PREGNANCY » 

By  FRED  J.  TAUSSIG,  M.  D.,  Sadjt  Loots 

Gynecologiat,  St.  Louis  City  Hoipiul 


THIRTY-THREE  years  ago  Dr.  S.  C. 
Busey  of  Washington  presented  a 
paper  before  this  society  on  the 
''Cicatrices  of  Pregnancy,"  in  which 
he  discussed  very  ably  the  histopathology  of 
skin  striations.  Since  that  time  I  do  not  be- 
lieve the  subject  has  ever  been  mentioned  in 
our  meetings. 

It  is  the  ideal  of  the  obstetrician  to  bring 
his  patient  through  pregnancy  and  labor  in 
such  manner  that  she  may  be  left  at  the  end  of 
that  time  in  approximately  the  same  physical 
condition  as  before  gestation  set  in.  This  can 
of  course  be  only  relatively  attainable.  He 
is  accustomed  to  lay  much  stress  upon  the 
strength  of  the  pelvic  floor,  the  intactness  of 
the  cervix,  the  position  of  the  uterus  and  the 
firnmess  of  the  abdominal  wall.  Of  secondary 
importance,  to  be  sure,  is  the  condition  of  the 
skin  of  the  abdomen,  breasts,  and  thighs;  and 
yet  it  should  not  be  entirely  neglected  as  is 
usually  the  case.  The  investigations  of  the 
present  paper  tend  to  show  that  this  is  of  more 
than  mere  cosmetic  importance.  But  con- 
sidered only  from  the  cosmetic  side  it  is 
deserving  of  greater  attention.  The  personal 
satisfaction,  call  it  vanity  if  you  like,  that 
women  manifest  in  the  smoothness  of  their 
skin,  has  its  justification,  and  many  women 
dread  motherhood  for  this  very  reason.  But 
apart  from  this,  are  we  surgeons  not  very 
inconsistent  when  we  lay  as  much  stress  as 
we  do  upon  a  beautiful  linear  scar  and  neglect 
proper  precautions  to  avoid  the  multiple 
broad  linear  scars  that  appear  in  many  parts  of 
the  body  during  pregnancy?  Is  there  not 
a  little  vanity  of  our  own  entering  into  this 
discussion  of  subcuticular  stitch,  of  skin  clips, 
etc.,  to  get  a  beautiful  looking  wound?  We 
are  accustomed  to  emphasize  as  one  of  the 
advantages  of  the  Alexander  operation  and 
the  Pfannenstiel  incision  that  the  scar  is  there- 
by concealed  by  the  pubic  hairs,  and  yet  we 
pay  no  special  attention  to  avoiding  the  more 
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prominent — and  to  my  mind,  almost  equally 
preventable — striations  of  pregnancy. 

It  was  for  this  reason  and  because  of  the 
absence  of  any  systematic  study  of  the  factors 
causing  skin  striations  that  I  undertook  a 
careful  analysis  of  sixty  primiparae  in  my  serv- 
ice at  the  St.  Louis  City  Hospital  during  the 
past  winter.  I  foimd  that  of  this  nimiber  13 
women  or  21.6  per  cent  were  entirely  free  of 
any  evidence  of  skin  striations.  This  is  a 
considerably  higher  percentage  than  any  of 
the  foreign  obstetricians  report.  Faye  foimd 
31  out  of  514  women  free  of  striations;  Crede, 
10  per  cent;  Hecker,  6.6  per  cent.  If  larger 
statistics  corroborate  these  results  it  would 
indicate  that  the  American  woman,  through 
her  better  personal  hygiene,  and  through  the 
reform  made  in  the  shape  and  wearing  of  cor- 
sets, is  less  subject  to  skin  striations  than  the 
women  abroad.  While  I  have  not  as  yet  been 
able  to  gather  statistics  in  sufficient  number 
among  women  of  the  better  classes,  I  have  the 
distinct  impression  that  skin  striations  are 
less  numerous  among  them  than  among  the 
working  classes. 

Among  the  47  women  out  of  60  cases  studied 
who  showed  striations,  the  distribution  was  as 
follows: 

Striae  upon  breast  only i 

Striae  upon  thigh 2 

Striae  upon  abdomen 8 

Striae  upon  breast  and  abdomen 6 

Striae  upon  breast  and  thigh 8 

Striae  upon  abdomen  and  thigh 9 

Striae  upon  breast,  abdomen  and  thigh 13 

In  general,  therefore,  it  can  be  said  that  when 
striations  do  occur  they  are  more  often  found 
at  several  points  on  the  body.  The  abdomen 
is  the  most  frequent  site.  The  totals  are  as 
follows: 

Abdominal  striae 35  times,  or  58% 

Thigh  or  buttock  striae 32  times,  or  53% 

Breast  striae 29  times,  or  48% 

No  striae 13  times,  or  21.6% 
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As  to  the  direction,  size  and  exact  location 
of  these  striations,  my  own  investigations  cor- 
respond with  those  of  others.  In  my  record 
of  each  case,  I  made  a  rough  sketch  of  the 
location  of  the  stris.  With  some  exceptions 
it  could  be  said  that  upon  the  breast  the 
striations  were  usually  found  more  pronounced 
in  the  lower  and  inner  quadrant.  They 
were  usually  short  and  delicate  and  in  a  line 
radial  to  the  circumference  of  the  breast. 
Upon  the  abdomen  they  appeared  at  first 
above  or  shghtly  lateral  to  the  mons  veneris, 
then  running  obliquely  almost  parellel  to 
Poupart's  ligament  to  a  point  half  way  be- 
tween umbilicus  and  anterior  superior  iliac 
spine  and  in  the  more  pronounced  cases  from 
here  encircling  the  umbilicus,  leaving  an  area 
below  this  point  free  of  any  breaks.  Abdomi- 
nal striations  are  larger,  varying  from  }4  to  2 
inches  in  length,  and  from  >^  to  ^  inch  in 
width.  In  one  instance,  I  found  a  striation 
1^4  inches  wide.  Upon  the  thighs,  the 
striae  usually  run  parallel  to  the  Sartorius 
muscle,  and  upon  the  buttocks  though  some- 
what irregular  they  usually  run  a  vertical  path. 

The  histopathology  of  skin  striations  has 


been  carefully  studied  by  Langer,  Unna,  and 
others  who  showed  that  the  break  was  in  the 
cutis  itself.  The  subepidermal  elastic  fibers 
are  torn  apart  so  that  beneath  the  striation 
itself  only  a  very  few  interlacing  elastic 
fibers  can  be  seen,  while  at  the  edges  of  the 
striation  the  torn,  retracted,  elastic  fibers  are 
found  in  bundles.  The  epidermis  receives  the 
full  strain  of  the  growing  abdominal  contents 
and  is  put  upon  the  stretch,  causing  an  obliter- 
ation of  the  papillary  layer,  and  a  thinning  of 
the  epithelium  itself.  Hence  the  color  of  the 
blood  in  the  capillaries  shows  through  at  these 
points.  The  interference  with  the  normal 
blood  supply  of  this  region  leads  not  infre- 
quently to  cedema  of  the  striated  skin.  We 
very  rarely  find  subepidermal  hxoiorrhages. 

The  majority  of  the  60  women  examined 
could  give  very  httle  definite  information  as 
to  the  time  of  appearance  of  the  first  stria. 
In  17  women  from  whom  a  definite  answer 
could  be  obtained,  the  majority  first  noticed 
striations  either  upon  the  breast  or  in  the 
hypogastric  region  about  the  sixth  or  seventh 
month  of  pregnancy;  but  sometimes  as  early 
as  the  fifth  month. 

Some  writers  have  stated  that  skin  stria- 
tions are  seen  comparatively  rarely  among 
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savage  races,  due  probably  to  their  practice 
of  lubricating  the  skin  with  oil,  and  to  the 
better  hygiene  of  the  skin  where  clothing  is 
absent.  How  reliable  these  statements  may 
be,  I  have  no  means  of  verifying.  While  about 
one  third  of  my  60  patients  were  negresses, 
I  did  not  feel  that  the  number  was  sufficient 
for  a  comparative  study.  It  should  also  be 
remembered  that  striations  are  much  less 
noticeable  upon  the  skin  of  blacks  than  upon 
the  skin  of  whites. 

Barfurth  pointed  out  the  definite  relation- 
ship between  the  age  of  the  parturient  and 
the  frequency  of  skin  striation.  He  explains 
this  very  plausibly  on  the  ground  that  the  skin 
of  young  girls  is  under  considerable  strain  to 
keep  up  with  the  normal  body  growth,  and 
that  when  in  addition  thereto  there  occurs 
the  stretching  due  to  the  pregnant  uterus  and 
the  development  of  the  breasts,  skin  striations 
are  almost  certain  to  result.  My  figures  were 
in  entire  conformity  with  Barfurth's.  Out 
of  44  girls  under  20  years  of  age,  only  6  or  13 
per  cent  had  no  striations,  and  17  or  38  per 
cent  had  marked  striations,  while  of  the  16 
women  over  20  years  of  age,  7  or  44  per  cent 
had  no  striations,  and  only  i  or  6  per  cent  had 
marked  striations. 


The  obesity  of  the  pregnant  woman  is  also 
to  some  degree  a  factor  in  the  formation  of 
strife.  Grouping  the  women  into  those  over 
130  pounds  in  weight  and  those  under  130 
pounds,  the  heavier  women  show  g  cases  of 
marked  striation,  and  only  i  without  striation, 
whereas  the  fighter  women,  those  under  130 
pounds,  showed  only  3  cases  of  marked  stria- 
tions, and  3  women  without  striations. 

More  important  than  the  weight  of  the 
individual  is  the  increase  in  weight  during 
pregnancy.  Here  we  find,  particularly  in 
breast  and  thigh  striations,  a  very  striking 
relationship  to  the  increased  deposit  of  fat 
in  the  skin.  ■ 


Fig.  3.   Abdominal 
gravida  with   rapid  incn 
corset  for  several  months. 


FACTORS     IN      THE     FORMATION     OF     BREAST 
STRIATION 

A  comparison  of  the  29  women  in  whom 
breast  strise  were  present  with  the  31  women 
in  whom  they  were  absent  leads  to  interesting 
conclusions.  The  women  with  striations 
stated  in  21  of  the  29  cases  that  there  had  been 
a  more  than  normal  increase  in  the  size  of  the 
breasts  during  pregnancy.  In  7  of  the  9 
women  in  whom  the  breast  striations  were 
very  marked  there  was  a  history  of  a  very 
decided  increase  in  the  size  of  the  breasts. 
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Contrast  this  with  the  other  group:  In  21 
of  the  31  women  without  striation,  there  was 
also  no  increase  in  the  size  of  the  breasts 
above  the  normal,  in  8  of  the  remaining  only 
a  slight  increase  above  the  normal,  and  only 
in  two  instances  a  very  pronounced  growth  of 
the  breast.  One  of  these  two  last  named 
women  had  employed  vaseline  massage  regu- 
larly throughout  the  last  month  of  pregnancy, 
which  may  in  this  case  account  for  the  ab- 
sence of  striations  in  spite  of  the  greatly  in- 
creased size  of  the  breast. 

FACTORS  IN  THE  FORMATION  OF  THIGH  STRIA- 
TION 

Increased  deposit  of  fat  is  also  to  some 
extent  a  factor  in  the  formation  of  striae  upon 
the  lower  limbs.  In  all  the  women  with 
marked  thigh  striations  there  was  a  history 
of  a  considerable  increase  in  weight.  More 
striking,  however,  was  the  influence  of  age. 
The  rapid  growth  of  the  skeleton  alone  is 
sufficient  in  many  yoimg  girls  to  bring  about 
striations  upon  the  hip.  If,  in  addition,  such 
girls  become  pregnant  such  striations  are 
more  pronounced.  In  fact,  they  are  only 
rarely  absent.  In  my  series  there  occurred 
only  I  case  of  hip  striation  in  a  woman  over 
20  years  of  age. 

FACTORS  IN  CAUSATION  IN  ABDOMINAL  STRIA- 
TION 

Many  factors  come  into  play  in  the  etiology 
of  striae  upon  the  abdomen.  Age  and  in- 
crease in  weight  must  be  considered.  Un- 
usual size  of  the  pregnant  uterus,  due  to  a 
large  child,  twins,  or  hydramnios,  is  an 
important  factor.  Of  special  interest  is  the 
influence  of  the  corset.  None  of  the  women 
in  my  series  wore  binders.  Six  of  them  also 
wore  no  corsets  at  any  time  during  pregnancy. 
The  remainder  wore  corsets  for  varying 
periods  of  time  from  one  month  to  the  full 
nine  months  of  gestation.  In  spite  of  the 
other  factors  coming  into  play,  the  influence 
of  the  corset  could  be  definitely  seen  by  the 
fact  that  the  women  with  no  striae  averaged 
six  months  wearing  a  corset,  the  women  with 
slight  abdominal  striae,  averaged  5.1  months 
wearing  corset,  and  the  women  with  marked 
abdominal  striae  averaged  4.9  months  wearing 


a  corset.  Thus  the  longer  a  corset  is  worn, 
the  less  was  the  tendency  to  skin  striations. 
This  point  came  out  even  more  strongly  when 
only  the  women  who  wore  a  corset  for  8  or  9 
months  were  considered.  The  16  women  in 
this  group  showed  no  striations  9  times,  very 
slight  markings  6  times,  and  only  once  decided 
striae.  This  woman  with  decided  striae  was 
very  stout,  had  increased  greatly  in  weight,  and 
gave  birth  to  a  lo-pound  baby,  sufficient 
reasons  for  striae  formation  in  spite  of  all 
measures  to  the  contrary.  The  most  pro- 
nounced abdominal  striations  occurred  in 
those  women  who  entered  the  maternity 
wards  about  the  sixth  and  seventh  months 
and  were  compelled  to  remain  without 
corsets  until  delivery.  I  have  advised  the 
making  of  inelastic  abdominal  binders  for 
these  women. 

RELATIONSHIP     TO     ABDOMINAL     RELAXATION 

Special  attention  was  paid  to  the  condition 
of  the  abdominal  walls  after  delivery.  Relax- 
ation of  the  abdominal  walls  might  be  said 
to  be  either  the  cause  or  the  result  of  the  striae, 
or  it  might  be  said  that  the  same  causes  pro- 
duce both  relaxation  and  striation.  The  last 
named  interpretation  seems  the  most  plausible 
but  I  cannot  get  away  from  the  idea  that  the 
abdominal  muscles  must  undergo  a  certain 
amount  of  pressure  atrophy  when  they  are 
caught  as  in  a  vise  between  a  tense,  inelastic 
skin  and  an  enlarging  abdomen.  In  other 
words,  skin  elasticity  gives  a  better  opportuni- 
ty for  muscle  nutrition  and  muscle  exercise. 
Whatever  be  the  correct  interpretation,  the 
study  of  my  60  cases  showed  a  very  definite 
relationship  between  marked  striation  and 
marked  relaxation.  Thirty-four  of  the  60 
women  in  my  series  had  strong  abdominal 
walls  postpartum,  and  only  two  of  these 
showed  marked  abdominal  striae  formation. 
None  of  the  13  women  who  had  no  stria- 
tion showed  any  abdominal  relaxation.  On 
the  other  hand,  out  of  10  women  whose 
walls  were  greatiy  relaxed,  none  were 
free  of  striation,  and  9  showed  marked  stria- 
tion. 

It  was  interesting  also  to  note  the  relation- 
ship between  striation  and  perineal  tears. 
Wallich,  in  his  textbook,  "Elements  d'Ob- 
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stetrique/'  states  definitely  that  skin  stria- 
tion  indicates  poor  tissue,  and  that  perineal 
tears  are  more  apt  to  occur  in  such  women. 
He  cites  no  evidence  of  his  own  or  others  in 
support  of  this  statement.  In  the  44  women 
of  my  series  from  whom  accurate  data  were 
obtained  on  this  point,  there  were  14  with  no 
perineal  laceration,  15  with  slight  laceration 
and  15  with  severe  laceration.  In  these  three 
groups  there  was  practically  no  difference  in 
the  percentage  of  skin  striation.  We  must 
therefore  conclude,  as  far  as  these  figures  go, 
that  no  relationship  exists  between  perineal 
tears  and  striation.  Possibly  a  long  series 
delivered  by  one  man  under  similar  conditions 
mth  the  elimination  of  very  large  or  very 
small  children,  and  abnormal  presentations, 
might  establish  some  relationship  between 
tears  and  striations. 

TREATMENT 

The  custom  of  certain  nations,  such  as  the 
Japanese  and  the  tribes  in  the  Malay  Archi- 
jpelago,  of  massaging  the  abdomen  of  pregnant 
women  to  facilitate  labor,  has  to  some  extent 
been  held  accountable  for  the  absence  of 
striation  in  these  races.  In  this  country, 
particularly  among  the  negroes,  it  is  not  at 
all  uncommon  to  find  vasehne  or  some  oily  or 
greasy  substance  used  as  a  lubricant  to  im- 
prove the  condition  of  the  skin.  You  are 
doubtless  all  familiar  with  the  well-advertised 
and  expensive  liquid  called  **  Mother's 
Friend,''  which  I  understand  is  merely  cotton- 
seed oil  with  the  addition  of  a  few  aromatic 
oils.  It  is  supposed  to  guarantee  an  easy 
labor  and  a  smooth  skin.  Apparently  such 
procedures  really  do  decrease  the  tendency 
to  striation.  In  8  cases  in  my  series  in  which 
vaseUne,  alcohol,  mutton  suet,  "Mother's 
Friend,"  or  glycerine  was  employed  for  a 
period  of  from  one  to  four  months,  only  two 
women  showed  more  than  the  slightest  lesions 
in  the  skin,  and  these  two  were  premature 
mothers,  one  a  girl  of  14  and  the  other  a  girl  of 
15.  Stratz,  in  his  book  on  "Koerperpflege  der 
Frau,"  emphasizes  the  importance  of  skin 
massage.  He  advises  daily  lukewarm  baths, 
followed  by  about  15  minutes'  massage  of  the 
skin  over  abdomen  and  thighs.  This  should 
be  done  preferably  by  a  masseuse  with  the 


patient  in  the  recumbent  posture  and  the 
knees  flexed.  Stratz  opposed  the  wearing  of 
a  corset  during  pregnancy,  but  it  should  be 
remembered  that  the  corset  Stratz  refers  to 
was  a  very  different  apparatus  from  the  pres- 
ent one.  He  doubtless  would  be  inclined  to 
modify  his  statements  in  accordance  with  the 
present  style. 

Stratz  gives  no  figures,  comparative  or 
otherwise,  as  to  the  results  of  such  skin 
massage  upon  the  formation  of  striae.  Bar- 
furth,  on  the  other  hand,  has  recently  reported 
10  cases  in  which  such  manipulations  of  the 
skin  were  regularly  employed  during  preg- 
nancy, and  skin  striations  were  thereby 
practically  entirely  avoided. 

My  own  experience  thus  far  would  tend  to 
corroborate  the  above.  Beside  the  8  hospital 
patients  in  whom  as  already  stated  lubricants 
were  employed  irregularly  but  with  consider- 
able success,  I  can  also  speak  of  6  private 
patients,  all  primiparae,  who  carried  out 
instructions  as  to  skin  massage  faithfully 
during  the  last  three  or  four  months  of  preg- 
nancy, and  in  whom  not  a  single  case  of  skin 
striation  developed. 

I  usually  give  the  following  instructions  to 
my  patients:  After  a  warm  tub  bath,  moist- 
en the  finger  tips  in  glycerine,  pick  up  the  skin 
in  folds  and  rub  it  gently  to  and  fro.  Particu- 
lar attention  should  be  paid  to  the  lower 
abdominal  quadrants  running  from  Poupart's 
ligament  to  the  umbilicus.  Over  the  hips 
and  the  breasts  a  similar  light  skin  massage 
should  be  employed,  the  whole  procedure 
lasting  about  15  minutes  every  day.  It  is 
important  that  no  deep  pressure  is  exerted  in 
this  massage.  The  only  reason  for  using 
glycerine  in  massaging  the  skin  is  that  a  lubri- 
cant makes  the  procedure  less  irritating,  and 
that  glycerine  is  a  clean  and  inexpensive 
lubricant.  The  use  of  oils  for  the  purpose  of 
increasing  skin  elasticity  is  not  supported  by 
dermatologists.  The  effect  of  such  skin  mas- 
sage in  improving  the  hygiene  of  the  skin 
cannot  fairly  be  doubted.  The  painful,  tense 
feeling  in  the  abdominal  walls  particularly 
is  greatly  relieved.  Personally  I  am  of  the 
opinion  that  the  deeper  structures  also, 
particularly  the  abdominal  muscles,  are  there- 
by put  in  better  condition. 
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SUMMARY 

Only  13  out  of  60  primiparae  were  free 
of  skin  striations. 

Skin  striations  occur  most  frequently  at 
several  points  and  usually  make  their  first 
appearance  about  the  sixth  or  seventh  month 
of  gestation. 

In  girls  under  20  years  of  age  they  are  de- 
cidedly more  pronounced  and  more  frequently 
found  than  in  older  women. 

Obesity,  particularly  rapid  increase  in 
weight  during  pregnancy,  predisposes  to  the 
formation  of  striae,  especially  those  about  the 
breast  and  thighs. 

Lack  of  abdominal  support  during  preg- 
nancy, as  in  those  who  wear  no  corset,  favors 
the  formation  of  abdominal  striae 


On  the  other  hand,  the  tense  and  inelastic 
skin  in  which  such  striae  are  found  is  to  some 
extent  a  factor  in  subsequent  abdominal 
relaxation.  At  any  rate,  abdominal  muscular 
relaxation  and  abdominal  skin  striation  go 
hand  in  hand. 

Perineal  tears  have  apparently  no  relation- 
ship to  skin  striation. 

Finally,  the  persistent  employment  of 
proper  skin  massage  will,  in  the  great  ma- 
jority of  cases,  prevent  the  formation  of  any 
but  the  slightest  skin  striations. 

The  photographs  illustrating  the  different 
forms  of  skin  striations  were  of  patients  in  the 
Washington  University  Maternity,  and  I  am 
indebted  to  Dr.  Henry  Schwarz  for  permission 
to  use  them. 
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EMBRYOLOGY  gives  us  the  key  to  a 
proper  understanding  of  sacrococ- 
cygeal tumors  —  those  growths  ven- 
tral to  the  sacrum,  or  the  post-rectal 
tumors,  so  called.  This  region  is  prone  to 
tumors  of  a  dilEferent  type  than  those  usually 
found  elsewhere,  viz.:  dermoid  cysts,  terato- 
mata  and  mixed  tumors.  The  common  tu- 
mors of  otherwise  wide  distribution  are  rare 
here;  we  will  therefore  limit  our  study  to  the 
above  mentioned  tumors  peculiar  to  this  lo- 
cality. 

Consideration  of  the  caudal  end  of  the 
spinal  axis  in  greater  detail  clears  up  some 
of  the  haziness  which  has  in  the  past  sur- 
roimded  our  understanding  of  these  growths. 
When,  early  in  embryonic  life,  the  ento- 
derm forms  the  caudal  intestine,  the  canal 
dorsalis  and  chorda  dorsalis;  the  mesoderm 
the  connective  tissue,  muscles,  vertebrae  and 
blood-vessels;  and  the  ectoderm  the  primitive 
streak,  medullary  tube  and  its  vestiges,  the 
central  canal  of  the  spinal  cord  and  the 
primitive   aUmentary   canal  are   continuous 


around  the  caudal  extremity  of  the  notochord. 
This  passage,  which  brings  the  developing  gut 
and  cord  into  communication,  is  called  the 
neurenteric  canal. 

When  the  proctodeum  invaginates  to  form 
part  of  the  cloacal  chamber,  it  meets  the  gut 
at  a  point  in  front  of  and  some  distance  above 
the  place  where  the  neurenteric  canal  has  its 
opening  into  it;  therefore  there  remains,  for 
a  period,  a  part  of  the  gut  down  behind  the 
anus,  called  the  post-anal  gut.  This  is  later 
obliterated,  as  is  the  neurenteric  canal. 

Considering  the  complexity  of  the  em- 
bryonic tissues  forming  the  caudal  section  of 
the  trunk  axis  and  their  perfect  evolution  ere 
they  arrive  at  maturity,  we  can  understand 
how  many  and  varied  deviations  from  the 
normal  are  possible;  indeed,  the  marvel  is 
how  we  so  frequently  escape  the  pathological 
forms. 

We  know  the  simpler  dermoids  are  most 
frequently  situated  in  the  lines  where,  during 
embryonic  Ufe,  coalescence  takes  place  be 
tween  cutaneous  surfaces.    These  are   des- 
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ignated  "sequestration  dermoids."  A  rarer 
type  arises  in  what  are  called  obsolete  canals, 
and  these  are  called  "  tubulo-dermoids."  Tu- 
mors belonging  to  this  genus  are  found  only 
on  the  head,  neck  and  trunk. 

The  more  complex  tumors,  the  teratomata 
or  the  mixed  tumors,  are  reported  in  the 
sacral  region,  in  the  brain,  bladder,  ovary, 
testicle,  thorax,  and  peritoneum.  Ekehorn 
collected  31  cases  of  mediastinal  dermoids, 
many  of  which  showed  the  three  foetal  layers 
once  believed  to  be  necessary  in  the  true  ter- 
atomatous  growths.  These  reports  refute 
Wilm's  original  assertion  that  true  terato- 
mata could  be  foimd  only  in  the  ovary  and 
testicle.  He  erroneously  placed  them  in  a 
class  by  themselves. 

The  Marchand-Bonnet  theory,  which  ac- 
cords a  genetic  equality  to  all  composite  der- 
moids, embryons,  and  parasites,  is  still  gen- 
erally accepted.  Borst,  in  commenting  on 
the  ventral  tumors  of  the  sacrococcygeal  re- 
gion, says,  "As  we  sometimes  have  such 
great  disturbances  in  this  region,  possibly  in 
stunted  conditions  of  the  lower  end  of  the 
axis  skeleton,  portions  of  the  vestiges  coc- 
cygiens  may  be  transplanted  to  the  ventral 
side  and  give  rise  to  tumors." 

Middledorpf  was  the  first  observer  to  clear- 
ly associate  these  congenital  tumors  with  the 
post-anal  gut.  Fcetal  rests  from  the  oblit- 
erated bowel  form  the  nidus  for  the  growths. 

The  literature  is  rich  in  various  theories  as 
to  the  cause  of  these  tumors.     Much  is,  as 


yet,  speculation  as  to  their  etiology,  yet 
paUiologists  and  embryologists  are  generally 
agreed  that  teratomata  may  arise  from  local 
disturbances  of  development  of  misplaced 
tissue  anlage,  known  as  monogerminal  tissue 
implantation. 

The  simpler  dermoids,  with  their  sebaceous 
material,  hair,  skin,  sweat  glands,  teeth,  etc., 
are  apparently  due  to  the  simpler  inclusions 
of  the  ectoderm.  The  teratomata,  however, 
generally  show  evidences  of  all  three  fcetal 
layers,  as  may  the  mixed  tumors.  Middle- 
dorpf, Ritsch,  and  Masse  beUeve  the  tumors 
under  discussion  are  due  to  proliferation  of 
the  remnants  of  the  medullary  canal,  aeu- 
renteric  canal  and  hind  gut,  in  association 
with  ectodermal  and  mesodermal  inclusions. 

Virchow,  Ahlfeld  and  Henning  find  it  diffi- 
cult to  explain  by  the  monogerminal  theory 
some  of  the  more  complex  teratomata,  where 
an  entire  limb,  an  eye,  a  bronchus,  vertebrae, 
or  rudiments  of  intestine  or  liver  may  be 
demonstrated.  These  evidences  have  given 
birth  to  the  bigerminal  theory,  which  is  that 
such  a  tumor  represents  an  incomplete  mon- 
strosity or  twin,  a  parasite  engrafted  upon 
its  autosite  or  host,  the  belief  being  that  the 
existent  fcetus  in  its  early  career  included  the 
products  of  a  fecundated  ovum  —  a  sup- 
pressed fcetus,  so  called.  Gross  and  micro- 
scopical evidence  gives  support  to  both  of 
these  theories. 

The  theory  that  these  neoplasms  are  de- 
rived from  a  blastomere  or  impregnated  pole 
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rudimentary  or  special  organs.  Such  growth 
Rindflebch  names  "  Iiistological  potpourri." 
Masse  states  that  ventral  sacral  tumors  are 
generally  cystic;  other  observers,  however, 
report  enough  solid  tumors  to  cause  an  appre- 
ciable percentage  of  the  whole. 

A  preponderance  of  one  tissue  may  appear; 
e.  g.,  when  ganghonic  cells  or  neuroglia  are 
present,  the  tumor  is  presumably  derived  from 
the  neurenteric  canal  or  the  filum  terminale, 
the  so-called  neuro-epitheliomata  of  the  older 
writers. 

True  dermoid  cysts  may  be  found  forming 
a  part  of  the  more  complex  mass,  or  next  to 
tumors  of  mixed  construction.  Transi- 
tional forms  of  tumors  are  recorded:  from 
the  simple  congenital  cysts  to  the  larger  and 
more  complex  dermoids,  monogerminal  in 
origin;  from  these  on  to  the  simpler  mixed  or 
teratoid  tumors;  from  these,  again,  to  the 
elaborately  complex  masses  due  to  a  biger- 
minal  implantation,  or  true  foetal  parasites. 

Practically  all  of  these  tumors  are  defi- 
nitely encapsulated  and  arise  usually  from  the 


r ,  shoKing  alternating  areas 


nith  one  focus  of  calcification. 

cell  which  at  an  early  age  has  been  cast  out 
of  the  complex  will  explain  the  presence  of 
the  three  necessary  embryonic  layers.  This 
theory  also  has  its  advocates,  but  it  is  not 
generally  accepted. 

The  hairy  polyp  of  the  throat  and  mouth 
cavities  and  the  solid  teratomata  at  the  base 
of  the  skull  may  be  explained  by  inclusions 
of  ectoderm  ardage:  The  teratoids  of  the 
vagina  and  cervix  are  probably  due  to  in- 
clusions of  myotome  or  malformations  of  the 
Wolffian  duct.  Wilms  believes  those  of  the 
kidney  due  to  proliferation  of  the  remains  of 
the  Wolffian  body. 

The  sacrococcygeal  tumors  of  this  group 
vary  as  greatly,  individually  and  morpho- 
logically, as  do  the  dermoids  and  teratoids 
elsewhere.  They  present  a  great  diversity 
.  of  tissue.  From  the  simple  dermoid  struc- 
tures they  may  present  cysts  containing  or 
lined  with  ciliated,  flat  or  columnar  epithe- 
lium, fibrillar  connective  tissue,  muscle  fiber, 
hair,  teeth,  nerve  tissue,  glands,  skin,  in- 
testinal   remnants,    bone,    and    cartilage  — 


kas. 
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pelvic  connective  tissue  or  have  a  slight  at- 
tachment to  the  sacral  periosteum.  They 
are  seldom  attached  to  bone,  as  are  the  ma- 
jority of  the  dorsal  sacral  tumors;  and  our 
theories  of  their  mode  of  origin  offer  a  logical 
explanation  for  this. 

Many  of  these  tumors  are  not  demon- 
strable save  by  vaginal  or  rectal  examination; 
others  may  cause  bulging  of  the  perineal  or 
coccygeal  region:  again,  large  tumor  masses 
may  spring  from  a  pedicle  near  the  anterior 
sacral  region  and  hang  down  from  the  body 
as  a  sacral  appendage.  Brennan  and  Cho- 
quette,  Phillips,  Pringle  and  Davis  report 
such  cases.  The  growths  nearer  the  skin  are 
more  often  simple  dermoids,  while  those 
higher  in  the  pelvis  are  more  complex  and 
are  much  more  rare. 

These  neoplasms  are  reported  as  rupturing 
into  the  vagina,  bladder,  or  rectum,  discharg- 
ing their  contents  or  pus  into  these  adjacent 
organs.  One  case,  reported  by  Keene  and 
Coplin,  opened  spontaneously  between  the 
sacrum  and  coccyx  — ■  others  are  reported 
as  rupturing  through  the  perineum. 


They  may  simulate  uterine  fibroids,  ( 
cysts,  intraligamentous  cysts,  or  anterior 
spina  bifida  with  meningocele,  and  generally 
give  rise  to  symptoms  from  pressure  on  neigh- 
boring structures.  These  tumors  have  long 
been  considered  benign,  but  the  cases  of 
metastasis  and  local  recurrence  following  re- 
moval recorded  by  Pringle  and  Tescher  are 
significant. 

Murphy  calls  our  attention  to  the  fact  that 
they  often  contain  mammary  and  testicular 
tissue  which  is  liable  to  undergo  malignant 
change;  and  the  reported,  but  very  rare, 
chorio-epitheliomata  in  teratoids  warrants 
the  assumption  that  malignant  transformation 
is  not  unusual.  They  are  therefore  on  the 
border  line  of  maUgnancy  and  should  be  re- 
moved. 

Reports  of  these  tumors  coincident  with 
pregnancy  are  difficult  to  find.  Bemacki  re- 
ported a  dermoid  cyst  which  interfered  with 
labor,  while  Skubch  refers  to  another  der- 
moid cyst  which  he  emptied  through  a  peri- 
neal incision  prior  to  labor. 

Exostoses  of  the  other  pelvic  bones  inter- 
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fering  with  labor  are  reported,  and  Bland- 
Sutton  describes  a  large  chondroma  of  the 
sacrum  which  prevented  labor.  In  a  careful 
perusal  of  the  literature  the  writer  can  find 
no  case  like  the  following  one,  which  prompted 
this  paper. 

Mbs  M.  B.,  aged  i6,  was  pregnant  and  at  full 
term.  She  had  been  in  active  labor  for  34  hours 
when  I  was  called  by  the  obstetrician,  Dr.  A.  B, 
Gates,  of  Minneapolis.  There  bad  been  no  engage- 
ment of  the  child's  head  nor  could  it  be  made  to  en- 
gage. Bimanual  examination  revealed  the  soft  ante- 
rior lip  of  the  cervix,  while  the  pelvis  was  filled  by  a 
hard,  fixed,  tense,  non-elastic  mass  which  we  be- 
lieved to  be  a  fibroid  in  the  posterior  cervical  lip.  This 
growth  absolutely  precluded  delivery  per  vaginam. 
so  Cassarean  section  was  done  after  the  method  advo- 
cated by  Kelly,  where  the  uterus  is  delivered  through 
the  abdominal  wound  prior  to  its  being  opened. 

We  find  this  procedure  permits  of  an  assistant 
grasping  the  uterine  blood-vessels  on  either  side, 
and  absolutely  controls  hemorrhage  when  the  uterus 
is  opened.  The  child  and  placenta  were  removed, 
and,  finding  manipulation  back  of  the  uterus  could 
not  dislodge  the  tumor,  which  was  firmly  fixed,  wc 
decided  upon  a  panhysterectomy.  It  was  only  after 
this  operation  was  started,  the  broad  ligaments  lig- 
ated'and  cut,  and  the  anterior  vaginal  fornix  opened, 


that  we  were  able  to  feel  the  attenuated  thinned 
posterior  lip  of  the  cervix.  Then,  and  then  only, 
were  we  able  to  recognize  the  tumor  as  a  pelvic  tu- 
mor, crowding  close  to  and  attached  to  the  vagina 
and  rectum.  It  could  not  have  been  removed  by 
the  abdominal  route,  so  the  hysterectomy  was  fin- 
ished. The  girl  made  a  normal  recovery  and  her 
child  lived. 

The  initial  operation  was  done  August  28,  1912, 
and  on  October  2,  1913,  the  removal  of  her  tumor 
was  undertaken,  as  we  feared  from  its  clinical  aspect 
it  might  be  sarcoma.  Her  hiemoglobin  was  60;  she 
looked  cachectic  and  the  tumor  was  growing  rapidly. 
She  was  placed  on  her  face  in  the  reverse  lithotomy 
position  and  an  incision  was  made  from  the  upper 
part  of  the  sacrum  in  the  midline  nearly  down  to  the 
anus.  The  sacrum  was  chiseled  across  just  below 
the  second  foramen  at  the  level  of  the  sacrosciatic 
notch  and  removed,  and  with  it  the  coccyx.  .\ 
typical  Mayo-Kraske  exposure  was  done.  The  tumor 
had  but  a  small  attachment,  i  inch  across,  to  the 
sacral  periosteum,  and  was  shelled  out  of  the  pelvis 
without  much  di faculty  and  with  practically  no 
biemorrhage.  Some  care  was  necessary  to  remove 
the  attached  vagina  and  rectum.  Again  the  girl 
made  a  normal  recovery,  and  was  discharged  from 
the  hospital  November  10. 

Dr.  H.  E.  Robertson,  associate  professor  of 
pathology  and  bacteriology  in  the  University 
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of  Minnesota,  reports  upon  this  tumor  as 
follows: 

Pathological  description.  Specimen  con- 
sists of  an  oval  mass  measuring  9  cm.  in  length 
and  6  cm.  in  diameter,  surrounded  except  at 
pedicle  by  a  dense  fibrous  capsule.  The  ex- 
ternal surface  is  irregularly  lobulated  and 
mottled  by  dusky  red  areas  showing  through 
the  capsule,  which  areas  have  a  softer  con- 
sistence than  the  whitish  portions. 

Cut  surface  shows  the  mass  composed  of 
distinct  lobules  of  varying  size.  Some  of 
these  are  distinctly  hemorrhagic,  the  htemor- 
rhage  almost  obscuring  the  grayish  pulp. 
Other  lobules  are  dense  white  in  color  and 
often  show  a  yellowish  capsule  or  even  have 
a  yellowish  tinge  throughout.  Small  fod  of 
caldhcation  are  present  in  these  latter  areas. 
Dense  connective  tissue  trabecule  are  plainly 
in  evidence.  Accompanying  the  main  tumor 
is  a  smaller  ova!,  very  firm,  grayish  white  mass 
about  3.5  cm.  in  diameter.  It  sections  with 
resistance  of  fibrous  tissue,  and  its  cut  surface 
is  smooth  but  marked  by  interlacing  fibrous- 
like  bands  between  homogeneous  areas. 

Microscopical  description.  Tissue  fixed  in 
Zenker  and  stained  with  Mallory's  eosin 
methylene  blue.  Sections  of  the  main  tumor 
show  many  areas  containing  masses  of  em- 
bryon-like  cells,  showing  vesicular  nuclei,  no 
definite  cytoplasm,  but  with  varying  amounts 
of  finely  granular  eosin-staining  intercellular 
substance.  In  some  cases  the  nuclei  are 
closely  packed  together  and  in  others  more 
widely  separated.  No  alveolar  or  other  char- 
acteristic manner  of  grouping  can  be  demon- 
strated. Many  of  them  vary  in  size  and  in- 
tensity of  staining  properties,  and  mitotic 
figures  are  fairly  numerous.  These  masses 
are  surrounded  by  a  loose  connective  tissue 
reticulum  which  in  some  places  separates  the 
cell-groups  into  distinct  isolated  areas  with  a 
large  amount  of  intervening  fibrillar  tissue, 
while  in  other  locations  only  delicate  fine 
capillary-bearing  strands  are  between  the  lob- 
ule-like collections  of  cells.  In  a  few  places 
the  cells  diffusely  infiltrate  the  stroma. 
Ha;morrhage  into  the  stroma  and  cell  nests 
is  irregularly  distributed.  The  stroma  shows 
long  spindle-shaped  cells  with  occasional 
elongated  bipolar  filament-like  processes  of 


bastic-staining  cytoplasm.  A  few  are  defi- 
nitely multipolar.  Capillaries  are  very  nu- 
merous and  thin  walled.  Between  these  cells 
of  the  stroma  there  is  a  large  amount  of 
homogeneous  eosin-staining  substance  in 
which  a  few  fibrils  are  visible.  Where  the 
blood-vessels  are  most  numerous,  the  tissue 
is  infiltrated  by  large  numbers  of  eosino- 
philic polymorphonuclear  leucocytes,  and 
these  leucocytes  are  also  in  excess  in  the 
blood -channels.  Large  areas  of  necrosis  are 
common  and  a  few  foci  of  calcification  are 
prominent. 

Sections  of  the  smaller  mass  show  the  tis- 
sue composed  of  dense  fibrillar  trabecul^e  of 
various  sizes,  running  in  all  directions  and  sep- 
arated by  a  loose  cedematous  stroma.  In  the 
larger  of  these  trabecule  are  many  large  swol- 
len rounded  or  oval  cells,  showing  eccentrically 
placed  nuclei  with  distinct  nucleoli  and 
eosin-staining  cytoplasm.  Some  of  these 
contain  granules  of  golden  yellow  pigment, 
and  occasional  rounded  hyaline  bodies  are 
present.  A  few  contain  double  nuclei  and 
others  show  various  stages  of  degeneration 
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and  cell  death.  Although  no  processes  can 
be  demonstrated,  their  morphological  re- 
semblance to  nerve  ganglion  cells  is  striking. 

Conclusions.  The  large  tumor  shows  a 
loose,  rapidly  growing  connective  tissue 
stroma  in  which  are  nests  of  embryonic  cells 
growing  in  syncytial-like  masses  and  sug- 
gesting maUgnancy  in  their  manner  of  growth 
and  appearance.  Areas  of  haemorrhage,  ne- 
crosis, and  calcareous  degeneration  demon- 
strate the  atypical  character  of  the  tissue,  its 
rapid  development  and  imperfect  blood  sup- 
ply. 

The  smaller  tiunor  suggests  a  neuroma  in  its 
general  character,  although  neuroglia  fibrils 
have  not  been  demonstrated. 

That  the  ttunor  springs  from  some  mis- 
placed remnants  of  the  terminal  portions  of 
the  neural  tube  seems  a  logical  conclusion. 
That  portions  of  it  have  developed  abnormal 
powers  of  proliferation  and  shown  signs  of 
malignant  change,  while  other  portions 
have  in  an  imperfect  manner  reproduced  the 
adult  type  of  nerve  tissue,  is  apparently  the 
only  explanation  which  accounts  for  these 
rather  widely  diversified  tumor  masses. 
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INTRA-UTERINE   FRACTURE^ 
Report  of  a  Case  and  a  Review  of  the  Literature 

By  RICHARD  R.  SMITH,  M.  D.,  Grand  RAPros,  Michigan 


ON  November  22, 191 2,  Mrs.  D.,  aged  20,  was 
delivered  at  term  of  her  first  child.  It  was 
a  breech  presentation  and  when  delivery 
was  nearly  completed.  Dr.  George  L.  Bond, 
of  Alto,  who  was  in  attendance,  brought  down  the 
feet.  This  was  easily  accomplished  and  he  was 
astonished  to  find  on  delivery  of  the  second  (right) 
foot,  that  the  leg  was  deformed.  His  first  thought 
was  that  in  spite  of  his  great  care  he  had  in  some  way 
fractured  it,  but  on  attempting  to  correct  the  de- 
formity he  found  it  impossible  to  do  so. 

The  child,  a  girl,  was  brought  to  Grand  Rapids  the 
next  day.  There  was  a  sharp  bend  of  the  right  leg 
at  about  the  junction  of  the  middle  and  lower  thirds, 
flexing  the  lower  end  of  the  leg  and  foot  forward  and 
tilting  the  latter  slightly  outward  (Fig.  i).  The 
fracture  resisted  all  ordinary  attempts  to  reduce  it 
and  was  evidently  firmly  united.     The  right  foot 


appeared  slightly  smaller  than  the  normal  left  one, 
and,  allowing  for  the  angle,  the  right  leg  appeared 
slightly  shorter  than  the  left.  The  infant  in  other 
respects  was  apparently  perfectly  healthy. 

Both  the  father  and  the  mother  appeared  to  be 
perfectly  healthy  people.  They  denied  any  venereal 
or  other  disease,  and  the  family  history  was  negative. 

On  inquiry  as  to  any  injury  to  the  mother  during 
pregnancy,  I  was  told  that  two  months  before  con- 
finement, while  she  was  walking  on  a  porch,  a  plank 
gave  way  and  her  right  leg  and  thigh  went  through  a 
hole  so  that  her  body  was  slightly  jammed.  The 
board  had  to  be  sawed  away  before  she  could  be 
extricated.  This,  however,  resulted  in  ordy  tem- 
porary bruising  and  she  was  up  the  next  day.  Two 
weeks  before  confinement  she  fell  on  the  ice  but  did 
not  suffer  any  ill  effects. 

Because  of  its  age  and  the  advantage  to  be  derived 


■Read  before  the  Chicago  Gynecological  Society,  Mazch  ax,  1 9x3.    See  diacassion  p.  390W 
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from  breast  feeding,  the  child  was  sent  home  and 
further  examination  and  operation  were  deferred 
for  two  weeks,  when  the  mother  and  child  entered 
the  hospital. 

The  photograph  was  taken  and  an  X-ray  examina- 
tion made  eighteen  days  after  birth,  at  which  time  I 
found  the  leg  in  practically  the  same  condition  as 
when  it  was  first  observed.  The  line  of  fracture  in 
the  tibia  is  easily  seen  in  the  X-ray  plate  (Fig.  2). 
The  slight  arrest  of  growth  is  interesting.  The 
foot  is  slightly  smaller  than  its  fellow  and  the  tibia 
is  apparently  just  about  a  centimeter  shorter. 
Some  of  the  centers  of  ossification  just  appearing  in 
the  left  foot  have  not  appeared  in  the  right. 

On  December  11,  under  ether  anaesthesia,  some 
considerable  force  was  used  in  an  attempt  to  break 
the  bones.  This  failing,  an  incision  was  made,  first 
over  the  tibia  and  then  over  the  fibula,  and  they 
were  attacked  directly  with  a  chisel.  The  lines  of 
union  were  easily  found  —  both  bones  were  slightly 
overlapj)ed.  The  ends  were  divided.  The  bones  and 
soft  parts  were,  of  course,  very  delicate  and  care  had 
to  be  taken  not  to  do  injury.  No  attempt  was  made 
to  wire.  The  small  incisions  were  closed  with  catgut 
and  a  plaster  bandage  applied. 

Some  little  swelling  followed  the  operation, 
necessitating  the  division  of  the  plaster  bandage. 
As  the  swelling  in  the  parts  diminished,  this  evident- 
ly allowed  just  enough  motion  within  the  bandage 
to  produce  a  small  amount  of  deformity.  The  foot 
tilted  outward  a  little. 

On  January  27,  1913,  the  tibia  and  fibula  were 
again  exposed  along  the  route  of  former  operation. 
The  ends  were  in  good  apposition,  but  slightly 
angulated.  There  was  very  little  callus  at  the  point 
of  union  and  the  ends  could  be  easily  divided  with  a 
knife.  Both  ends  were  again  completely  severed. 
The  free  edges  of  the  periosteum  of  the  tibia  were 
sutured  with  chromacized  catgut,  although  it  was 
impossible  to  do  this  with  the  fibula.  A  posterior 
lateral  splint  was  applied,  beginning  weU  above  the 
knee,  around  and  over  the  dorsum  of  the  foot.  In 
spite  of  the  vigorous  kicking  of  the  child  it  held  well. 
The  result  is  seen  in  Figs.  3  and  4.  The  slight 
shortening  of  the  right  leg  and  foot  does  not  seem 
to  have  increased  any,  but  it  is  apparent. 

This  is  plainly  a  case  of  intra-uterine  frac- 
ture of  the  purest  type,  of  which  there  have 
been  comparatively  few  cases  reported  in  the 
literature. 

We  may  divide  intra-uterine  fracture  into 
several  different  groups.  First,  those  which 
take  place  during  delivery  —  intrapartum 
fractures.  The  head  is  the  most  common 
p)oint  of  injury,  although  fractures  of  the 
femur,  the  humerus  and  clavicle  are  not  in- 
frequently met  with.  Most  of  these  fractures 
but  not  all  take  place  during  artificial  de- 
livery.   I  have  not  attempted  to  go  to  any 


extent  into  the  literature  of  such  obstetrical 
injuries,  but  I  would  refer  those  interested  to 
articles  by  Lewis  (i),  Jardine  (2)  and  Parvin 

(3). 
In  a  second  group  we  may  place  those  f rac  • 

tures  which  have  as  a  predisposing  cause  cer- 
tain diseases  of  the  bone.  According  to 
Nathan  (4),  all  cases  of  bone  disease  in  the 
foetus  are  either  those  associated  with  other 
constitutional  anomalies  or  may  be  grouped 
as  cases  of  chondrodystrophia  and  osteogene- 
sis imperfecta.  He  denies  the  existence  of 
foetal  rickets,  although  this  point  is  disputed 
by  some.  In  both  these  groups  the  appear- 
ance of  the  child  at  birth  is  so  peculiar  as  to 
leave  no  doubt  with  the  observer  that  he  is 
dealing  with  an  abnormal  individual. 

According  to  Nathan  (5),  (whom  I  freely 
quote),  the  external  appearance  of  a  chondro- 
dystrophic  foetus  is  practically  pathogno- 
monic. The  head  is  very  large  and  appears 
still  larger  in  contrast  with  the  deficient 
length  of  the  foetus  as  a  whole.  Both  the 
upper  and  lower  extremities  are  too  short. 
The  arms  do  not  reach  the  waist-line,  and  the 
lower  Umbs  are  so  short  that  decentralization 
of  the  body  is  produced,  the  midpoint  falling 
in  the  neighborhood  of  the  xiphoid  cartilage 
instead  of  at  the  navel  as  is  normal.  The 
extremities  are  bent  and  deformed,  and  occa- 
sionally fractured.  All  the  epiphyses  appear 
more  or  less  enlarged,  and  those  of  the  ribs 
produce  the  so-called  rachitic  rosary.  The 
skin  and  subdermal  tissues  are  hypertrophied, 
causing  an  exaggeration  of  the  skin  folds;  the 
abdomen  is  prominent  and  the  foetus  as  a 
whole  appears  very  obese.  Frequently  the 
lips,  eyelids  and  tongue  are  thickened,  the 
latter  protruding  from  the  mouth.  The  dis- 
tinguishing characteristic  is  the  decided  prog- 
nathus,  with  marked  retraction  of  the  nose 
and  in  some  cases  the  flattening  of  the  whole 
nasal  region.  This  condition  has  been  de- 
scribed as  congenital  cretinism.  The  changes 
of  cretinism,  however,  always  occur,  accord- 
ing to  Kaufman  (6),  after  birth,  although  a 
predisposition  may  exist  at  the  time  the  child 
is  born. 

Osteogenesis  imperfecta  (I  quote  Nathan 
again)  is  a  systemic  bone  disease  which 
attacks  the  very  young  foetus  and,  without 
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causing  any  other  appreciable  abnormalities, 
prevents  or  disturbs  the  normal  development 
and  calcification  of  the  osteoid  tissue.  This 
process  is  confined  to  the  shafts  of  the  bone; 
the  epiphyseal  cartilages  are  normal  as  to 
size  and  consistency.  Externally  the  disease 
manifests  itself  by  defective  development  of 
the  cranial  vault  and  fragility  of  bones  of  the 
entire  skeleton.  The  general  appearance  of 
the  new-bom  foetus  with  osteogenesis  imper- 
fecta is  peculiar.  It  resembles  somewhat  the 
chondrodystrophic  individual,  but  this  is  con- 
fined only  to  the  thickened  skin  and  sub- 
cutaneous tissue,  which  gives  these  individuals 
an  obese  or  cedematous  appearance.  These 
tissues,  however,  are  not  nearly  so  imiformly 
affected  as  in  chondrodystrophia,  for  there 
are  many  cases  in  which  the  skin  is  perfectly 
normal.  In  osteogenesis  imperfecta  the  ex- 
tremities are  not  shortened;  at  any  rate,  not 
as  a  result  of  cessation  or  retardation  of 
growth.  They  are  often  much  bent  and  de- 
formed and  are  always  so  brittle  that  the 
slightest  violence  results  in  fracture.  Not 
mfrequently  there  are  intra-uterine  fractures. 
They  may  be  recent  and  present  the  usual 
signs  of  fracture  or  they  may  be  firmly  united 
and  only  evidenced  by  the  abundant  callus 
present.  The  latter  may  be  so  numerous 
that  they  give  the  bone  a  peculiar  appearance. 
The  intra-uterine  fractures  may  cause  much 
deformity,  but  they  unite  firmly  as  a  rule  and 
pseud-arthrosis  is  rare.  This  fragihty  ex- 
tends to  all  the  bones  of  the  body.  The 
stability  of  the  entire  skeleton  is  more  or  less 
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markedly  diminished  and,  instead  of  acting 
as  a  framework  for  the  body,  it  is  its  most 
delicate  and  fragile  part.  Most  of  these 
infants  die  during  intra-uterine  life.  Nathan 
cites  two  cases  that  have  come  under  his  ob- 
servation and  believes  that  the  fragihtas 
ossium  seen  later  in  Hfe  is  identical  with  it. 

Syphilis  may  produce  marked  changes  in 
the  osseous  system  and  separation  of  the 
epiphyses  may  even  occur.  Where  such 
takes  place,  however,  other  evidences  of  the 
disease  are  present  at  birth  and  we  may  know 
that  we  are  not  dealing  with  an  ordinary 
fracture. 

Another,  and  to  us  more  interesting  group 
because  of  its  former  classification  as  intra- 
uterine fractures,  is  that  presenting  certain 
bone  deficiencies  with  deformity.  The  one 
that  has  given  rise  to  the  most  confusion  is 
that  associated  with  absence  or  deficiency  of 
the  fibula,  with  defect  of  the  external  arch  — 
usually  absence  of  one  or  more  of  the  toes,  or 
the  tarsal  or  metatarsal  bones  of  the  foot.  A 
large  number  of  these  cases  have  been  re- 
ported. A  settlement  of  the  question  as  to 
their  origin  has  ruled  out  the  majority  of 
cases  formerly  cited  as  intrauterine  fracture. 
The  opinion  has  even  been  expressed  that 
real  intra-uterine  fracture  could  not  take 
place  without  death  to  the  mother,  or  death 
to  the  fcetus  and  abortion,  or  abortion  alone 
—  an  opinion  which  has  proved  to  be  erro- 
neous. Because  of  the  frequency  with  which 
this  deformity  has  previously  been  classified 
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as  true  fracture,  I  am  taking  the  liberty  of 
discussing  this  condition  at  some  length. 

Brinton  (7)  in  his  paper  {1884)  has  re- 
viewed the  subject  of  intra-uterine  fracture 
and  in  collecting  tbe  reported  cases  has  cited 
a  number  which  undoubtedly  belong  to  this 
group,  and  some  whose  etiology  is  question- 
able. As  a  good  instance  of  the  former  I  re- 
port his  first  case  in  detail. 

Mrs.  L.  T.,  aged  2$,  strong  and  healthy,  was  de- 
livered of  her  first  child  by  use  of  forceps,  after  a 
prolonged  labor.  At  birth  tbe  right  leg  of  the  child 
was  deformed.  The  child  lived,  nursed  and  throve. 
In  November,  1883,  was  brought  to  me  for  surgical 
treatment. 

Mother  gave  the  following  history  of  pregnancy: 
Last  menstruation  previous  to  pregnancy,  April  28, 
1883.  On  September  28,  1882,  five  months  after, 
while  climbing,  fell  about  three  feet.  Did  not  strike 
abdomen,  as  in  the  fall  she  guarded  it  with  ber  hand. 
Fall  produced  bruise,  no  shock.     No  bleeding  at 

Three  days  after  the  accident  she  quickened. 
About  two  or  three  weeks  after  the  first  faU  she  fell 
again,  this  time  down  stairs,  falling  about  twelve 
feet,  coming  on  hands  and  knees.  Did  not  know 
how  she  struck  herself,  as  she  was  unconscious  for 
some  time  after  the  fall. 

No  bleeding  from  the  vagina.  She  complained 
of  great  pain  in  the  abdomen  after  the  second  fall, 
which  continued  up  to  the  time  of  confinement  and 
was  attended  by  some  nausea  and  vomiting.  Move- 
ments of  the  child  were  constant  and  violent  after 
the  second  faU.  Mother  stated  that  at  birth  the 
right  leg  of  tbe  child,  also  the  foot,  was  shorter  and 
smaller  than  the  opposite. 


Fig  .4- 

Examination.  Child  about  nine  months  old. 
Right  leg  shorter  than  the  left,  somewhat  flexed  on 
the  thigh,  angular  deformity  of  the  tibia  forward. 
Seemed  to  have  been  oblique  fracture  of  tibia,  junc- 
tion of  middle  and  lower  thirds,  overlapping  of 
lower  fragments  with  marked  anterior  projection. 
Upper  part  of  fibula  could  be  felt,  but  lower  part 
was  not  recognized  and  was  apparently  absent. 
Over  the  most  salient  portion  of  the  tibia,  at  point 
of  presumable  fracture,  deep  dimple-like  depression 
of  skin,  appearance  of  cicatrix,  and  was  adherent  to 
the  bone  underneath.  Appeared  like  a  scar  result- 
ing from  perforation  of  the  integument  by  ragged 
end  of  bone  similar  to  cicatrix  of  compound  fracture, 
occurring  at  the  same  place  under  ordinary  cir- 
cumstances. Foot  on  this  side  extended  on  leg, 
contraction  of  the  tendo  Achilles,  heel  drawn  up  and 
tendency  to  valgus  from  the  absence  of  the  external 
malleolus.  Fifth  toe  absent,  second  and  third  toes 
fused  for  about  half  their  length. 

From  facts  and  examination  of  the  tibia,  con- 
clusion was  reached  that  from  some  cause  or  other, 
probably  in  consequence  of  mother's  fails,  fracture 
of  the  tibia  had  occurred,  accompanied  or  followed 
by  destruction  of  the  integument.  In  short,  that 
compound  fracture  had  existed  and  healed  at  biith, 
with  deformity. 

This  case  typifies  a  large  group  of  cases  re- 
ported in  the  literature,  the  etiology  of  which 
even  Brinton  himself  questioned.  Others  of 
the  period  also  shared  in  this  doubt.  Little 
(8)  as  early  as  1853,  questioned  whether  these 
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cases  were  true  fractures.  Sperling  (9)  who 
was  the  first  to  submit  the  question  to  critical 
investigation,  directs  attention  to  the  forma- 
tion of  amniotic  adhesions  and  bands  as  the 
possible  agent  in  the  production  of  this  de- 
formity. Haudeck  (10)  collected  in  1896 
ninety-seven  of  these  cases.  Shiff  (11)  in  an 
excellent  paper  on  the  subject  concurs  with 
Sperling.  Starting  with  the  formation  of 
amniotic  adhesions,  he  has  evolved  a  theory 
seeking  to  explain  the  further  mechanical 
development  of  the  deformity  found  at  birth. 
Dareste  (12),  whose  ideas  are  concurred  in  by 
Nealton  (13)  and  Kirmisson  (14),  has  also 
discussed  the  same  question  and  expressed  the 
same  view.  Haudeck  (quoted  from  Schiflf) 
(11)  has  examined  microscopically  in  such  a 
case  the  so-called  scar  always  foimd  over  the 
projecting  angle  of  the  tibia  and  formerly 
attributed  to  the  perforation  of  the  fragments, 
and  has  shown  that  it  is  not  a  scar.  The 
evidence  advanced  by  these  men  to  show 
that  these  cases  were  not  true  intra-uterine 
fractures  is  conclusive,  whatever  may  be 
said  concerning  their  theories  as  to  eti- 
ology. 

A  number  of  different  theories  dealing  with 
the  sequence  of  events  leading  to  the  bending 
of  the  tibia  have  been  given.  Fricke  (15) 
believes  that  this  bending  corresponds  with  a 
normal  period  of  embryonic  development 
occurring  about  the  fifth  and  sixth  week, 
when  the  fibula,  slower  in  growth,  retards  the 
tibial  development  and  produces  bending. 
This  being  true,  absence  or  deficiency  of  the 
fibula  would  render  permanent  the  tibial 
bend.  Or,  again,  the  deficient  fibula  is  al- 
ways replaced  by  a  fibrous  band  and  it  is 
possible  that  the  slight  extensibility  of  that 
fibrous  bridge,  coupled  with  the  more  rapid 
growth  of  the  tibia,  is  productive  of  the  in- 
ward bend  of  the  latter.  Another  possible 
tactor  considered  by  some  is  that  in  absence 
or  defect  of  the  fibula,  there  is  also  a  cor- 
responding defect  of  the  muscles  having 
their  principal  insertion  in  the  defective 
bone,  while  the  antagonistic  muscles  are 
firm  and  contracted.  May  not  this  in  itself, 
they  ask,  be  sufficient  to  produce  the  tibial 
bend? 

The  reason  for  the  deficiency  of  the  fibula, 


which  would  seem  to  be  productive  of  the 
tibial  deformity,  has  led  to  the  formation  of 
some  interesting  theories.  It  is  true  that  the 
majority  of  medical  observors  until  very  re- 
cently have  attributed  it  to  the  result  of 
amniotic  bands  and  adhesions.  De  Forest 
Willard  (16)  considers  the  probability  of  the 
bone  deficiency  being  caused  by  blows  or 
injuries  to  the  mother  during  the  first  month 
of  pregnancy.  He  also  mentions  heredity 
as  a  possible  factor.  Some  of  the  French 
investigators,  such  as  Boinet,  have  sug- 
gested the  possibility  that  the  deficiency 
of  the  fibula  may  be  due  to  an  evolution- 
ary factor  —  a  regression  to  the  anatomical 
condition  found  in  the  lower  animals  in 
which  the  fibula  not  only  atrophies  but  dis- 
appears. 

The  recent  work  of  Franklin  P.  Mali  (17) 
presents  the  subject  in  a  different  light.  He 
has  examined  434  human  embryos,  of  which 
163  or  38  per  cent  were  pathological.  He  con- 
cludes that  anmiotic  bands  are  not  the  cause 
of  the  malformation,  but  when  found  (which 
is  infrequent)  are  secondary  to  the  malforma- 
tion. According  to  his  observation,  struc- 
tural anomalies  are  of  two  groups:  (i)  those 
which  are  hereditary  or  germinal,  and  (2) 
those  not  hereditary  but  due  to  mechanical 
injury  or  disease.  He  considers  all  anatomi- 
cal anomalies,  and  variations  of  the  extrem- 
ities as  Polydactyly,  or  some  cases  of  arrested 
development,  like  ectrodactyly  and  hare-Up, 
as  germinal  and  incapable  of  being  produced 
experimentally.  Other  monsters  in  which 
more  or  less  of  the  foetus  is  destroyed,  as  in 
inencephaly,  spina  bifida,  anencephaly,  cyclo- 
pia, club-foot,  and  many  variations  of  arrested 
development  are  not  germinal  but  are  pro- 
duced in  some  mechanical  way,  interfering 
with  the  nutrition  of  the  embryo.  This  he 
considers  as  usually  a  faulty  implantation  of 
ovum,  followed  by  chorionic  changes  with 
resulting  deficient  nutrition,  the  whole  prob- 
ably arising  from  endometrial  chsuiges. 
These  malformations  may  be  considered  as 
due  to  arrest  of  development  of  embryo  at  a 
certain  stage  in  its  normal  development,  or 
arrest  of  individual  parts  with  continued 
development  of  the  remainder.  As  a  result 
of  his  examination,  Mall  finds  the  embryo  in 
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a  large  number  of  tubal  implantations  ab- 
normal in  development. 

Von  Winckel  (i8)  thinks  it  safe  to  say  that 
fully  one  half  the  foetuses  in  ectopic  pregnancy 
are  abnormal  or  deformed,  the  most  common 
deformity  being  that  of  the  hands  or  feet. 
Von  Winckel  has  further  collected  eighty- 
seven  cases,  fourteen  of  his  own,  and  in  these 
he  finds  fifty-seven  were  much  deformed 
and  twelve  were  markedly  monstrous.  In 
only  four  of  these  were  amniotic  bands  pres- 
ent. The  placenta  was  usually  deformed, 
sometimes  multiple  and  often  very  hemorr- 
hagic. 

Mall  says  that  the  study  of  ova  from  tubal 
pregnancies  demonstrates  conclusively  that 
the  changes  m  the  chorion  are  primary  and 
those  in  the  embryo  secondary,  due  to  faulty 
implantation  of  the  chorion. 

Anotherargumentinfavorof  the  view  hehad 
advanced  regarding  the  production  of  patho- 
logical embryos  he  obtained  by  studying  those 
embryos  in  tubal  pregnancies  which  were  not 
destroyed  at  once  but  became  well  attached 
and  grew  on  towards  term.  He  found  only 
4  per  cent  of  normal  embryos  in  early  un- 
ruptured tubal  pregnancies.  The  greater 
number  of  uterine  abortions  in  the  first  month 
he  found  consisted  of  pathological  embryos. 
The  changes  in  them  were  so  radical  that 
further  development,  even  into  monsters, 
would  have  been  impossible  had  they  not 
been  aborted.  However,  it  is  not  difficult  to 
imagine  specimens  in  which  the  changes  are 
not  so  extreme,  due  to  minor  changes  in  the 
chorion,  which  may  retard  the  development 
of  a  part  of  the  embryo  and  afterwards  be- 
come corrected,  thus  favoring  the  further 
growth  of  a  distorted  embryo. 

The  fourth  group,  in  which  my  own  case 
should  be  included,  is  that  of  true  intra- 
uterine fracture,  those  in  which  the  fracture  of 
one  or  more  bones  of  the  foetus  has  taken 
place  previous  to  labor.  I  have  found,  after 
a  carefid  search  of  the  literature,  forty-three 
such  cases  —  my  own  makes  forty-four,  and 
I  have  included  it  in  the  statistics.  Cases 
I  to  32  are  among  those  collected  by  Brinton, 
a  number  of  which  have  been  taken  from  Gurlt 
and  quoted  practically  verbatim.  The  re- 
mainder are  the  only  ones  of  true  intra-uterine 


fracture  that  I  have  been  able  to  find  in  the 
literature  since  that  time. 

Case  i.  Mrs.  D.,  35  years,  eight  months.  In  the 
fifth  month  of  pregnancy  struck  her  abdomen  sharp- 
ly against  the  handle  of  the  tub.  Delivered  at  full 
term  of  a  girl,  easy  labor.  Lump  detected  over  left 
clavicle.  Saw  child  in  consultation;  recognized 
overlapping  fracture  of  clavicle,  abundant  callus. 
Child  now  eight  months  old.  Callus  disappeared 
but  deformity  of  fracture  still  detected. 

Case  2.  d'Outrepont  (J.  G.  L.  KSrber).  Gun 
shot  wound.  The  ball  traversed  the  belly  of  the 
mother  and  the  head  of  the  child.    Both  died. 

Case  3.  Ldwenhardt  (Zu  Prenzlau).  A  woman 
seven  months  advanced  in  pregnancy,  age  32,  received 
a  wound  of  the  belly  from  the  point  of  a  sickle, 
which  also  penetrated  the  occipital  bone  of  the  child. 
The  mother  was  delivered  of  a  dead  child  four  hours 
after  the  injury.  The  mother  recovered  and  after- 
wards bore  two  children. 

Case  4.  Czajewski  (Malaigne,  J.  d.  Chir.,  De- 
cember, 1846).  A  peasant  woman,  age  27,  five 
months  pregnant,  accidentally  punctured  her  abdo- 
men with  the  prongs  of  a  pitchfork.  Two  days 
afterward  she  gave  birth  to  a  dead  child,  upon  whom 
was  a  deep  penetrating  wound  at  the  lower  angle  of 
the  scapula. 

Case  5.  Wagner  (Plocquet).  A  woman  was 
beaten  and  kicked  at  the  fifth  month  of  pregnancy. 
Seven  weeks  afterwards  she  gave  birth  to  a  living 
child.  The  child  died  in  twelve  days  and  an  au- 
topsy revealed  a  true  fracture  of  the  thigh  bone, 
with  overlapping  ends,  already  united  by  a  distinct 
callus. 

Case  6.  Sachse  (Zu  Parchim).  A  woman,  age 
42,  a  day  laborer,  nine  times  pregnant,  in  the  tenth 
week  of  her  pregnancy  feU  upon  the  ice.  She  fell 
again,  eight  days  after  quickening,  from  the  third 
step  of  a  ladder,  striking  a  block  of  wood.  The 
motion  of  the  foetus  ceased  ten  days  afterwards.  In 
the  seventh  month  she  gave  birth  to  a  puny  daugh- 
ter, with  a  deformed  leg.  Fourteen  days  after 
birth  the  child  was  examined,  when  an  oblique 
fracture  of  the  tibia  and  fibula  was  found  with  ex- 
ternal angular  projection;  the  heel  was  drawn  up; 
there  was  great  tenderness  over  the  point  of  frac- 
ture, the  child  crying  on  the  slightest  pressure. 
There  was  a  skin  cicatrix  over  this  point,  which  the 
mother  said  was  more  drawn  at  time  of  birth.  The 
limb  was  shorter  than  the  healthy  one.  The  hand 
and  foot  of  the  opposite  side  had  respectively  three 
fingers  and  toes.  The  reporter  of  the  case,  and 
Hufeland,  the  editor  of  the  journal,  attributed  the 
fracture  to  the  second  fall  of  the  mother  after  the 
middle  of  the  pregnancy. 

Case  7.  Klein  (Stuttgart).  A  peasant  woman, 
age  thirty,  in  the  thirty-fourth  week  of  her  first 
pregnancy,  fell  into  a  hole  in  the  kitchen  floor,  by 
which  great  pressure  was  brought  to  bear  on  the 
left  side  of  the  belly.  In  two  or  three  weeks  all 
foetal  movement  ceased.    She  was  delivered  at  full 
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term  of  a  male  child  of  natural  size.  The  left  foot 
was  shortened  and  deformed,  and  in  the  middle  of 
the  left  leg  there  was  a  fracture  of  the  tibia,  with  a 
small  watery  wound.  A  later  examination  showed 
that  the  thigh  bone  was  two  thirds  shorter  than 
normal,  but  not  broken;  the  tibia  fractured  as 
stated.  At  seven  months  of  age  the  child  was 
strong,  well  nurtured  and  muscular;  the  thigh  bone 
one  third  shorter  than  its  fellow;  the  callus  over  the 
leg  was  distinctly  felt,  and  at  the  point  of  fracture  a 
distinct  scar  the  size  of  a  lentil. 

Case  8.  Cams  (Dresden).  A  servant  woman. 
In  the  fifth  month  of  her  first  pregnancy  she  fell 
twelve  or  fifteen  feet  from  a  ladder,  striking  the 
lower  part  of  the  abdomen.  Delivered  at  full  term 
of  a  weakly,  badly  nurtured  child.  The  right  leg 
presented  a  compound  separation  of  diaphysis  from 
the  lower  epiphysis;  the  lower  end  of  the  shaft  pro- 
jected through  the  integumental  wound,  was  dis- 
colored, rough  and  stripped  of  its  periosteum.  The 
edges  of  the  wound  were  pale  and  unhealthy.  The 
fragments  were  reduced,  but  eventually  gangrene  set 
in,  and  the  child  died  on  the  thirteenth  day. 

Case  9.  Dietrich.  A  strong  woman,  aged  32, 
in  the  thirty-sixth  week  of  her  pregnancy  (third) 
slid  down  stairs,  striking  the  lower  portion  of  her 
body.  Sbe  was  delivered  sixteen  dajrs  after  the 
accident  of  a  feeble  female  child  who,  in  addition  to 
three  granulating  wounds  of  the  head,  covered  with 
healthy  pus,  and  the  edges  of  which  were  beginning 
to  cicatrize,  presented  also  a  complete  simple  frac- 
ture of  both  bones  of  the  forearm,  which  readily 
united  under  simple  dressings. 

Case  10.  Gremse  (Helmst^dt).  A  woman, 
seven  months  pregnant,  fell  through  a  hay  shaft, 
striking  a  wagon  beneath.  She  suflered  after  the 
accident  from  some  pain  in  the  head  and  abdomen, 
which  passed  away  in  two  days,  when  she  went 
back  to  work  again.  At  full  term  she  was  delivered 
of  a  lively  child,  upon  which  were  two  fractures, 
united,  with  abundant  callus,  one  of  the  left  clavicle 
and  the  other  of  the  left  humerus.  This  child  died 
after  eight  weeks  from  an  unknown  cause. 

Case  ii.  Burdach.  A  woman  six  months 
pregnant  received  a  push  on  the  lower  part  of 
the  abdomen.  The  child,  when  born,  presented 
fractures  of  the  forearm  and  leg,  with  angular 
union. 

Case  12.  B.  F.  Osiander  reports  two  cases,  one 
of  distorted  fracture  above  the  ankle  joint,  and 
another  of  a  child  with  a  healed  uterine  fracture  of 
the  leg,  with  a  distinct  scar  and  callus  formation. 
The  mother  could  recall  no  history  of  violence. 
(Case  questionable  because  of  lack  of  detail.) 

Case  13.  Guersant  submitted  to  the  Societe 
de  Chirurgie  a  case  of  intra-uterine  fracture  of  the 
middle  third  of  the  leg,  with  integumental  wound. 
The  mother  fell  in  the  seventh  month  of  pregnancy. 
Afterwards  the  movements  of  the  child  were  very 
much  decreased.  Resection  of  the  projecting  angle 
of  the  tibia  was  performed  with  a  fatal  result. 
(Case  questionable  because  of  lack  of  detail.) 


Case  14.  Feist.  A  woman,  in  the  eighth  month 
of  her  pregnancy,  fell  from  a  ladder  and  struck  a  tub 
with  the  right  side  of  her  belly.  The  movements  of 
the  foetus  were  at  first  greatly  increased,  but  after- 
wards subsided.  She  was  delivered  at  full  term. 
The  child  had  over  the  middle  of  the  left  clavicle  a 
hard  swelling,  as  of  fracture  united  by  callus,  which 
gradually  diminished,  and  three  years  later  was  the 
size  of  a  hazelnut. 

Case  15.  Velpeau.  Lancette  Fran^aise,  1842, 
December  29.  Referred  to  by  Gurlt  as  a  case  of 
congenital  fracture  of  the  clavide. 

Case  16.  Schmitt,  W.  J.,  Vienna.  Woman,  age 
30,  in  the  eighth  month  of  her  fifth  pregnancy,  re- 
ceived a  severe  blow.  Child  born  at  full  term  with 
fracture  of  the  crown  of  the  head. 

Case  17.  Schnur.  Woman,  age  38,  in  the  eighth 
month  of  her  seventh  pregnancy,  in  attempting  to 
lift  a  tub,  slipped  on  the  floor  and  struck  with  the 
lower  belly  on  the  sharp  edge  of  the  tub.  The 
child,  a  girl,  was  born  at  about  full  term,  with  a  deep 
depression  on  the  right  side  of  the  frontal  bone,  al- 
most large  enough  to  receive  a  thumb.  The  bone 
by  degrees  became  gradually  elevated,  and  at  the 
end  of  three  months  the  depression  had  altogether 
disappeared.     (Possibly  not  fracture). 

Case  18.  Wittzack  observed  upon  a  child  de- 
livered by  turning  for  breech  presentation  a  de- 
pression three  inches  long  and  half  an  inch  broad 
upon  the  frontal  and  parietal  bone.  There  was  no 
suggilation  or  swelling  on  the  head.  The  mother 
stated  that  three  weeks  before  her  confinement  she 
had  fallen  from  a  high  cherry  tree,  and  that  she  had 
lain  upon  the  ground  for  an  hour,  being  unable  to 
move  without  help  on  account  of  great  pain  on  the 
right  side.  This  pain  lasted  eight  days  and  then 
gradually  passed  away. 

Case  19.  Albert  (Wiesentheid).  A  healthy 
peasant  woman,  age  20,  eight  days  before  her  ex- 
pected confinement,  fell  heavily  and  struck  the 
right  side  of  her  abdomen  on  a  boundary  stone, 
which  projected  four  inches  from  the  ground.  She 
was  taken  in  labor,  gave  birth  to  a  dead  child  (male), 
and  died  almost  immediately  from  haemorrhage, 
within  twenty-four  hours  after  her  fall.  Examina- 
tion of  the  child  showed  that  the  left  parietal  bone, 
which  was  unusually  well  ossified,  had  been  sep- 
arated from  its  connections  with  the  neighboring 
bones,  and  was  greatly  depressed  along  the  sagittal 
suture. 

Case  20.  Heyfelder.  A  woman  in  the  eighth 
month  of  pregnancy  violently  struck  her  abdomen 
against  the  projecting  angle  of  the  bedstead.  Move- 
ments of  the  child  ceased,  and  there  was  bleeding 
from  the  vagina.  Forceps  delivery  at  full  term;  the 
child  was  born  with  a  marked  depression  upon  the 
left  side  of  the  frontal  bone,  in  which  the  thumb 
could  be  placed.  The  child  died  after  several  days 
in  convulsions,  when  the  fracture  of  the  bone  was 
shown  by  dissection. 

Case  21.  Dr.  Lewis  Proudfoot.  N.  Y.  J.  M.. 
September,  1846.     Quoted  by  Hamilton,  i&Bo,  p. 
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31.  Compound  fracture  in  utero.  Mrs.  F.,  aged 
38.  Abdomen  pressed  upon  in  passing  through  a 
narrow  passage,  in  the  sixth  month  of  pregnancy. 
Female  child  born  at  full  term.  Labor  natural. 
Right  foot  of  child  showed  equino-vaJgus.  Tibia  of 
same  limb  seemed  to  have  had  a  compound  fracture 
at  the  middle,  union  slightly  salient  anteriorly. 
Cicatrix  on  skin  over  point  of  fracture.  Seventeen 
months  after  birth  child  was  seen  by  Drs.  Proud- 
foot,  Isaacs  and  Van  Burne.  Contraction  of  the 
tendo  Achilles,  on  dividing  which  the  limb  was  found 
to  be  of  the  same  length  as  the  other. 

Case  22.  Aristride  Rodrique,  of  HoUidaysburg, 
Pa.,  Am.  J.  M.  Sc,  1854,  p.  272.  Fracture  and 
dislocation  of  left  arm  of  child  in  utero.  A  woman, 
four  months  pregnant,  fell  on  left  side,  striking  a 
board  and  hurting  herself  severely.  Delivered  at  full 
term  of  a  male  child.  Irreducible  dislocation  of 
left  humerus  into  the  axilla,  united  fracture  of  both 
bones  of  forearm,  bones  passing  each  other,  and 
hand  at  an  angle  of  40  degrees.  At  four  years  old 
humerus  had  grown  nearly  apace  with  the  other, 
forearm  short  and  deformed  as  at  birth,  size  of  hand 
same  as  sound  side. 

Case  23.  Devergie.  R6vue  Med.,  1825. 
Quoted  by  Malgaigne,  Hamilton  and  others.  A 
woman  in  the  seventh  month  of  pregnancy  fell  from 
a  chair  and  struck  her  abdomen  against  a  chair; 
intense  pain  lasting  for  some  time.  Delivered  at 
full  term;  child  had  fracture  of  left  clavicle,  over- 
lapping, and  united  by  a  firm  callus.  Died  on  the 
eighth  day. 

Case  24.  Schubert.  Am.  J.  M.  Sc,  May,  1828, 
p.  233.  Brodhurst,  Hamilton.  Twins  born  before 
term;  one  child  had  compound  fracture  of  left 
thigh,  with  protruding  bone,  one  inch  of  which  was 
carious.  The  mother,  six  weeks  before  birth,  heard 
a  noise  like  that  produced  by  breaking  a  stick,  and 
from  that  moment  felt  pricking  pains  in  her  belly. 
Fracture  possibly  from  muscular  action,  or  from 
being  entangled  between  the  legs  of  the  twin. 
(Hamilton.) 

Case  25.  MofiFat.  Brodhurst.  Med.  Chir.  Tr., 
i860,  p.  120.  Lady  in  first  pregnancy,  five  weeks 
before  confineftient,  slipped  on  snow  and  fell  against 
stile.  Great  pain,  confined  to  bed  for  some  days, 
ecchymosis  on  right  abdomen.  Natural  labor  at  full 
term.  At  birth  child  had  united  fracture  of  lower 
third  of  right  humerus,  with  callus;  united  fracture 
of  right  forearm,  callus;  and  united  fracture  of  right 
thigh. 

Case  26.  Brodhurst,  ibid.,  p.  121,  saw  in  1858  a 
young  lady,  aged  13,  whose  mother  in  the  seventh 
month,  falling  down  stairs,  struck  her  abdomen  and 
was  much  hurt.  Child  born  three  weeks  after- 
wards. At  birth  right  knee  was  swollen,  and  in  a 
fortnight  discharged  purulent  matter.  When  ex- 
amined foot  was  six  and  one  half  inches  from  the 
ground,  and  Brodhurst  believes  there  had  been  a 
fracture  through  the  epiphysis,  separating  the  inner 
condyle  of  the  femur,  and  contraction  of  the  ham- 
string muscle.     View  concurred  in  by  Fergusson. 


Tendons  divided,  foot  brought  down  and  patient 
greatly  benefited. 

Case  27.  Montgomery.  Quoted  by  Brodhurst, 
ibid.,  p.  115.  A  woman  eight  months  pregnant  fell 
from  a  window  twenty-five  feet  high  into  a  street, 
on  her  face.  Her  hip  joint  was  dislocated,  her  hands 
and  face  cut,  but  the  uterus  was  not  ruptured.  She 
was  delivered  that  night  of  a  dead  child,  which  had 
some  of  its  bones  broken  and  had  sustained  several 
other  injuries.     She  recovered  perfectly. 

Cases  28  and  29.  Mr.  John  Ewens,  Med.  Times 
and  Gazette,  May  12th,  i860,  p.  482,  reports  two 
cases  of  fracture  of  the  clavicle,  one  noticed  in  an 
infant  a  week  old,  before  whose  birth  the  mother 
met  with  two  falls  during  the  latter  part  of  the  preg- 
nancy; another  in  an  elder  brother,  age  20,  who  had 
also  been  born  with  a  fractured  clavicle. 

Case  30.  Gurlt.  Knochenbruchen,  i,  p.  222. 
Maedar  (Roda).  A  woman  aged  33,  eight  weeks 
before  expected  confinement,  fell  from  a  ladder  and 
lay  insensible  on  the  ground.  Blood  escaped  from 
the  vagina  and  afterwards  bloody  water,  followed 
by  long  continued  abdominal  pains.  The  child  was 
born  with  spontaneous  amputation  of  the  left  arm, 
at  middle  of  humerus,  with  reddish  brown  moist 
but  not  bleeding  or  purulent  stump,  from  which  the 
white  bone  projected.  Cicatrization  followed  in  a 
short  time.  The  separated  parts  came  away  with 
the  afterbirth. 

Case  31.  Gurlt.  ibid.,  p.  216.  Manuel  Nava. 
A  woman  in  the  first  pregnancy,  twenty  days  before 
delivery,  slipped  and  fell  on  pavement.  Experi- 
enced afterwards  violent  movements  of  the  child, 
and  a  sensation  of  faintness.  Rapid  and  easy 
labor;  well-developed  child  born  with  fracture  of  the 
left  arm  just  above  condyles,  without  redness  of 
skin  or  other  appearances  of  inflammation.  Plas- 
ter dressings  and  a  perfect  recovery  in  thirty  days. 

Cases  32  and  33.  Dr.  Gross,  Surgery,  1882,  ii, 
67,  refers  to  two  cases  of  intra-uterine  fracture  of  the 
clavicle  produced  by  violence  applied  to  the  foetus 
through  the  abdomen  of  the  mother. 

Case  34.  Atkinson  (19)  reports  a  case  of  a  male 
child,  born  after  easy  labor,  with  a  completely  united 
fracture  of  the  clavicle,  the  angle  of  the  fracture 
directed  upward.  Some  weeks  before  confinement 
the  mother  had  received  a  blow  on  the  left  side  from 
the  edge  of  a  door. 

Case  35.  Hirst  (20)  reports  a  case  of  a  pregnant 
woman  who  was  thrown  from  her  carriage  two 
months  before  delivery.  Her  infant,  otherwise 
healthy,  had  a  fractured  clavicle  almost  entirely 
healed,  but  with  a  large  mass  of  callus  at  the  site  of 
fracture. 

Case  36.  Lumley  (21).  Pregnant  woman,  within 
ten  days  of  term,  attempting  to  enter  doorway, 
slipped  and  struck  the  left  lower  portion  of  her 
abdomen  against  the  edge  of  the  door.  The  move- 
ments of  the  child  thereupon  ceased,  and  eight 
days  afterwards  a  dead  foetus  was  born,  with  a 
fracture  of  the  left  frontal  and  parietal  bones  of  the 
skull. 
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Case  37.  Gorham  (22).  Records  death  of 
foetus  from  violence  done  mother  at  the  hands  of 
another  woman  in  the  course  of  a  brutal  quarrel 
between  two  sisters-in-law,  during  which  the  preg- 
nant woman,  being  about  six  months  pregnant,  was 
thrown  to  the  ground  and  stamped  upon.  Two 
months  later  a  dead  foetus  was  born,  corresponding 
in  development  to  the  sixth  month  of  pregnancy  and 
exhibiting  a  fissure  of  both  parietal  bones. 

Case  38.  Kirmisson  (23).  Congenital  pseudar- 
throsis  of  left  leg.  Lion  D.,  aged  eight,  seen  October 
10,  1898.  Parents  healthy  farmers.  He  has  never 
had  any  sickness  except  that  for  which  he  came  for 
consultation. 

The  midwife  noticed  at  birth  that  the  left  leg  was 
not  straight.  One  notices  at  once  a  marked  angular 
deviation  of  the  tibia,  also  a  transverse  deformity. 
The  lower  fragment  of  the  tibia  makes  an  open  angle 
with  the  upper  fragment,  the  concavity  directed 
inward.  The  foot  is  turned  in,  the  dorsum  of  the 
foot  directly  out.  On  palpation  the  fibula  is  found 
to  be  normal,  but  has  followed  the  movement  of  the 
tibia.  The  same  bending  is  found  with  the  posterior 
concavity,  the  point  ending  in  an  angle  a  little  below 
the  angle  of  the  tibia. 

The  tibia  is  not  enlarged  only  around  the  top  of 
the  angle,  where  it  seems  a  little  more  thickened. 
On  pressing  on  the  tibial  fragments  with  movements 
of  torsion  back  and  forth,  out  and  in,  one  can  feel 
abnormal  mobility  at  the  top  of  the  angle.  Move- 
ments in  the  pseudarthrosis  are  very  limited. 
Tendo  Achilles  retracted,  femurs  same  length  — 
32  cm.  Boy  otherwise  well  formed.  Second  toe 
is  a  little  back  of  the  others,  and  between  the 
second  and  third  toes  is  part  of  membrane.  This 
membrane  exists,  more  completely  formed,  be- 
tween the  second  and  third  toes  of  the  other 
foot,  at  union  of  the  first  with  the  second  pha- 
langes, but  both  the  bones  can  be  felt  normal  and 
distinct. 

Radiograph  shows  fracture  of  tibia  at  summit  of 
angle  formed  by  two  fragments;  an  oblique  white 
line  indicates  the  presence  of  the  pseudiarthrosis, 
one  would  think  from  movements  of  fragments,  and 
is  not  the  consolidation  of  the  fragments.  Back  of 
the  tibia  the  fibula  is  increased  in  volume,  com- 
pensatory hypertrophy,  as  it  supports  the  pressure 
on  the  foot. 

Operation.  Osteotomy,  subcutaneous  section 
tendo  Achilles,  plaster  dressing.  Three  months 
later  limb  in  good  position  but  union  not  as  yet 
complete,  slight  lateral  mobility,  X-ray  at  time 
shows  prior  union  of  fibula  but  not  complete  of 
tibia.  New  plaster  dressing  applied ;  child  beginning 
to  walk  with  this;  allowed  to  return  home;  report 
again  in  one  month. 

Case  39.  Keating  (24).  John  H.  Packard  refers 
to  a  case  by  Beck  (reference  not  given).  Girl  born 
with  an  united  intra-uterine  fracture  of  the  leg. 
The  two  fragments  bad  been  joined  at  a  right  angle. 
Osteotomy  was  successfully  performed  at  the  age  of 
ten  months. 


Case  40.  Hawthorne  (25),  Sidney  E.  Frac- 
tured clavicle  with  ossific  union  in  utero.  Full  term 
child.  Small  tumor  the  size  of  a  walnut  in  the 
center  of  the  right  clavicle.  Hard,  dense,  immov- 
able, no  apparent  pain  on  pressure.  No  crepitus 
on  movement  of  arm  and  shoulder  blade  and  no 
limitation  of  motion.  Structures  surrounding  it 
were  freely  movable,  skin  over  it  in  normal  appear- 
ance. Diagnosis  of  fractured  clavicle  made,  united 
with  callus  surrounding  the  broken  ends  of  the  bones. 
No  history  of  injury  to  the  mother  during  her  period 
of  pregnancy. 

Case  41.  Crosland  (26).  A  multipara  pregnant 
to  term  of  her  fifth  child.  A  precipitate  labor  and 
a  dead  female  child  born,  the  mother  having  been 
delivered  in  a  kneeling  position  upon  the  floor  be- 
fore my  arrival.  P'our  days  previously  she  had 
fallen  down  the  cellar  steps,  striking  and  severely 
bruising  her  back  (the  sacral  region).  At  the  time 
of  accident  she  felt  very  faint  and  the  thought 
passed  through  her  mind  that  her  child  was  injured; 
there  was  no  escape  of  either  liquor  amnii  or  of  blood 
from  the  vagina.  Four  days  later  labor  pains  com- 
menced and  rapidly  progressing  labor  took  place  as 
stated  above. 

On  examination  the  child  was  found  to  be  dead, 
maceration  and  post-mortem  change  having  com- 
menced to  take  place.  On  the  left  parietal  region 
there  seemed  to  be  a  cephalhydrocele,  but  on  ex- 
amination this  proved  to  be  a  fracture,  or  rather 
separation  of  the  left  parietal  and  a  squamous  por- 
tion of  the  temporal  bone  from  one  another  and  from 
the  rest  of  the  skull.  They  were  both  displaced  or 
tilted  outwards  and  the  brain  was  displaced  in  the 
same  manner.  The  lower  jaw  was  fractured  on  the 
right  of  tHe  symphysis. 

There  was  on  both  sides  extensive  orbital  and 
subconjunctival  ecchymosis.  It  was  evident  that 
the  severe  injury  which  had  caused  the  death  of  the 
child  was  due  to  the  head,  resting  in  the  normal 
position,  being  forcibly  jammed  as  it  were  between 
two  opposing  sides  of  the  pelvic  brim,  probably  the 
sacral  promontory  and  the  pubic  bones.  There 
were  no  signs  of  sickness,  so-called  foetal  rickets,  or 
defective  ossification. 

Case  42.  Pugliese,  Vincenzo  (27).  Maria 
Adamo,  12  months  old.  Mother,  since  November, 
1 90 1,  had  been  suffering  from  convulsions  which, 
according  to  her  description,  were  of  an  epileptic 
nature.  Preceding  this  she  had  been  always  wdL 
During  this  last  pregnancy  the  convulsions  recurred 
with  greater  frequency;  they  have  diminished  since 
birth.  In  one  of  these  convulsions  she  fell  to  the 
floor  from  her  bed  and  was  picked  up  by  one  of  the 
neighbors. 

The  baby  is  of  healthy  appearance,  well  nourished. 
The  only  anomaly  is  the  one  of  the  forehead.  I 
noticed  a  slight  projection  of  the  skin  and  under- 
lying tissues,  which  begins  at  the  lower  angle  of  the 
frontanelle,  extending  to  the  root  of  the  nose  a  little 
to  the  left  of  the  median  line.  This  projection  is 
not  wider  than  the  width  of  the  finger.    The  skin 
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over  it  is  of  violet  color,  due  to  the  venous  engorge- 
ment. Passing  the  finger  lightly  over  this  projection 
we  note  that  beginning  from  the  root  of  the  nose, 
the  finger  will  imbed  itself  in  a  sort  of  groove 
formed  by  the  two  osseous  margins  which  the  skin 
bridges  over.  As  we  gradually  go  backwards  to- 
ward the  coroneal  margin  of  the  frontal  bone,  this 
groove  becomes  gradually  narrower  and  it  is  re- 
duced to  a  small  fissure  near  the  inner  angle  of  the 
anterior  frontanelle  and  a  little  to  the  left.  In 
putting  the  child's  face  downward,  or  when  the  child 
coughs  or  cries,  this  cutaneous  bridge  becomes  more 
apparent  and  the  bluish  color  is  more  accentuated. 
This  anomaly  might  be  thought  of  a  congenital 
defect,  whether  through  defective  union  or  through 
retarded  ossification. 

According  to  Hyrtl,  these  cranial  hernias 
through  a  defective  ossific  union,  although 
very  rare,  are  more  frequent  among  women 
than  men.  Against  this,  however,  the  fact 
can  be  brought  forward  that  the  prominence 
is  not  really  in  the  median  line  as  it  should  be 
if  it  were  a  cranial  hernia  through  a  defective 
union  of  the  two  parts  of  the  frontal  bone; 
but,  on  the  contrary,  decidedly  to  the  left  of 
the  median  line,  from  the  root  of  the  nose  to 
the  coronal  suture  of  the  frontal  bone. 

Putting  these  facts  into  relation  with  the 
trauma  which  the  mother  suffered  during  the 
last  convulsion,  we  must  logically  think  of  an 
intra-uterine  fracture  of  the  frontal  bone. 
On  account  of  the  age,  the  union  of  the  two 
osseous  surfaces  could  not  take  place  because 
of  the  displacement  of  the  bony  fragment. 

Case  43.  Heath  (28).  Baby  four  weeks  old. 
At  birth  the  left  leg  was  noticed  to  be  shorter  than 
the  right  below  the  knee.  There  is  a  bowing  for- 
ward of  the  leg  at  the  junction  of  the  middle  and 
lower  thirds,  and  a  corresponding  groove  in  the  soft 
parts  on  the  posterior  aspect.  The  bones  in  the 
situation  of  their  prominence  can  be  felt  to  be  irreg- 
ular and  there  is  free  mobility  between  the  upper  and 
lower  fragments  at  this  point.  Circulation  in  foot 
is  good  and  there  are  no  other  deformities.  Child 
born  head  first,  no  difficulty,  and  no  structure  was 
found  constricting  the  leg. 

X-ray  shows  a  fracture  of  the  shaft  of  the  tibia, 
with  a  considerable  area  of  rarified  bone  around  it. 
There  are  similar  areas  of  rarification  about  the 
lower  extremities  of  the  tibia  and  fibula. 

In  discussion  Mr.  Heath  added  that  the  child 
showed  no  stigmata  of  congenital  syphilis.  No 
Wassermann  done  as  yet.  Family  history  negative. 
Noticed  incidentally  after  birth  a  groove  in  the  soft 
parts  more  marked  at  times.  No  evidence  of 
amniotic  band  having  constricted  the  limb.  Was 
averse  to  operative  treatment.     Splint  applied. 


Many  of  the  reports  are  fragmentary  and 
lacking  in  important  detail,  as  is  common  in 
collections  of  this  kind.  I  have  excluded  a 
number  of  doubtful  ones  but  have  included  a 
few  that  were  probably,  though  not  positively, 
cases  of  true  intra-uterine  fracture;  these  have 
been  marked  as  doubtful. 

It  is  interesting  to  note  the  nature  of  the 
accident  causing  the  intra-uterine  fracture. 
There  are  in  this  list  three  cases  in  which  it 
has  been  produced  by  penetrating  agents 
(Cases  2,  3,  and  4),  a  gunshot  wound,  a  sickle 
and  a  pitchfork.  In  the  first  instance  both 
the  mother  and  the  child  were  killed.  Al- 
though in  the  last  two  instances  the  child  was 
killed  and  abortion  followed,  the  mother  re- 
covered— rare  exceptions,  perhaps,  but  show- 
ing that  such  injuries  are  not  always  fatal  to 
the  mother.  In  twenty-two  instances  the 
fracture  was  caused  by  falls,  in  tfen  by  blows, 
and  in  one  by  pressure  (Case  21),  often  with- 
out material  injury  to  the  mother.  It  is  well 
to  note  that  in  many  instances  where  children 
were  born  with  deformities  which  we  know 
belonged  to  the  third  group  above  mentioned, 
that  a  history  of  injury  to  the  mother  was 
obtained.  Of  the  thirty-eight  cases  in  which 
the  result  of  the  injury  to  the  mother  is  given, 
two  died,  and  the  child  died  in  eight  instances, 
recovering  in  thirty. 

The  fracture  took  place,  as  might  be  ex- 
pected, during  the  latter  months  of  preg- 
nancy. In  one  instance,  however  (Case  22), 
a  dislocation  of  the  humerus  into  the  axilla, 
with  fracture  of  both  bones  of  the  forearm, 
the  injury  occurred  at  the  end  of  the  fourth 
month. 

It  is  interesting  to  note  that  the  injury 
seldom  interrupted  the  pregnancy  —  twenty- 
nine  went  on  to  term,  eight  did  not,  and  in 
seven  the  result  is  not  given. 

Most  of  the  fractures  were  single  (32  cases). 
In  five,  however,  they  were  multiple.  This 
is,  however,  estimating  the  fractures  of  the 
skull  and  the  five  designated  as  fractures  of 
the  '4eg"  as  single  fractures.  The  clavicle 
was  the  bone  most  frequently  fractured  (12 
cases).  There  were  eleven  of  the  skull, 
eleven  of  the  leg  (four  designated  simply  as 
fractures  of  the  leg,  four  as  fractures  of  the 
tibia,  and  two  as  tibia  and  fibula),  four  of  the 


356 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


forearm,  four  of  the  humerus,  three  of  the 
femur,  and  one  of  the  scapula  (pitchfork). 

About  the  time  that  many  of  the  cases  re- 
ported as  intra-uterine  fractures  were  shown 
to  be  simply  deformities  it  was  argued  that 
the  protected  position  of  the  child  made  real 
intra-uterine  fracture  improbable  without 
death  to  the  mother  and  foetus  or  abortion, 
though  its  possibility  was  admitted.  Ex- 
perience, however,  has  shown  this  view  to  be 
untenable.  Brinton  has  argued  this  matter 
at  length  and  has  expressed  the  opinion  that 
the  child  in  utero  is  by  no  means  so  well  pro- 
tected as  has  been  aflGirmed. 

It  is  well  for  us  to  know  that  true  intra- 
uterine fracture,  though  rare,  may  occur,  and 
without  serious  injury  to  the  mother,  as  in 
my  case,  in  order  tiat  we  may  be  able  to  dis- 
tinguish it  from  the  other  fractures  or  de- 
formities seen  at  birth.  The  matter  has  also 
a  medico-legal  aspect,  as  in  cases  where  there 
has  been  violence  offered  to  the  mother  pre- 
vious to  labor. 
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COMPILATION    OF    THE    METHODS    USED    AND    THE    RESULTS 
OBTAINED   BY  FELLOWS   OF  THE   CHICAGO    SURGICAL 

SOCIETY   IN  BRAIN   SURGERY^ 

By  WILLIAM  R.  CUBBINS,  M.  D.,  Chicago 


WHEN  these  questions  were  first 
written  out  and  submitted  to  the 
Fellows  who  originated  this  meth- 
od of  determining  the  sentiment 
of  the  Fellows  along  certain  lines,  they  seemed 
fairiy  adequate,  but  after  reading  the  answers 
and  seeing  how  easy  it  has  been  to  misconstrue 
them,  and  seeing  from  the  answers  how  much 
more  could  be  asked  for  in  a  simple  form,  I 
feel  a  little  like  offering  an  apology. 

But  we  have  tried  to  make  a  presentable 
paper  as  it  is,  and  hope  that  it  will  meet  with 
your  approval,  and  contribute  a  few  ideas 
that  may  later  be  of  value. 

I.  WHAT  METHOD  OF  HJEMOSTASIS  HAS  PROVED 
THE  MOST  SATISFACTORY  IN  YOUR  HANDS 
TO  PREVENT  BLEEDING  FROM  THE  SCALP? 

In  response  to  this  question,  there  was  a 
marked  difference  of  opinion.  About  half  of 
the  Fellows  answering  the  question  use  a 
rubber  band  or  tourniquets,  which  could  be 
held  on  either  with  sutures,  tapes,  or  artery 
forceps,  while  another  group,  less  in  number 
but  active  in  opinion,  preferred  artery  forceps, 
and  the  third  (smallest)  group  used  an  inter- 
locking silk  stitch. 

The  objection  to  the  tourniquet  seems  to  be 
due,  first,  to  the  difficulty  of  application  '*in 
the  hands  of  men  who  are  not  constantly 
applying  tourniquets,"  so  that  the  field  of 
operation  is  soiled;  and,  second,  the  hsemosta- 
sis  is  incomplete.  In  order  to  overcome  this 
difficulty,  one  Fellow  suggests  a  combination 
of  the  old  screw  tourniquet  with  a  strong  rub- 
ber band.  Another  Fellow  uses  multiple  rub- 
ber bands  of  heavy  size,  which  are  slipped  over 
the  vault  until  the  requisite  tension  is  acquired. 

The  things  novel  in  the  artery  forceps  were 
T-shaped  forceps  with  a  recurrent  jaw,  so  that 
they  laid  along  the  skull  out  of  the  way. 
Another  suggested  the  use  of  the  elastic  tack- 
ing clips  with  mouse  teeth. 


From  this  it  is  evident  that  the  ideal  meth- 
od is  still  to  come. 

n.   WHAT  METHOD  DO  YOU  PREFER  FOR  OPEN- 
ING THE   SKULL? 

The  methods  for  opening  the  skull  were 
nearly  uniform,  all  making  an  osteoplastic 
flap.  Fourteen  of  the  Fellows  use  a  combina- 
tion of  the  cone  chisel  or  trephine  and  connect 
these  openings  with  a  De  Vilbiss  bone-cutting 
forceps  with  a  narrow  toe.  Three  or  four  used 
a  Gigli  saw  for  this  purpose.  One  Fellow 
used  a  Hudson  bone  drill  of  which  he  spoke 
very  highly.  Another  used  the  Neff  cra- 
niotome.  Chisels  were  used  by  one  to  smooth 
the  edges  to  make  a  resting-place  for  the  bone 
flap.  One  Fellow  entered  the  cranium  with  a 
gouge  and  proceeded  from  this  with  a  De 
Vilbiss.  Here  we  have  the  De  Vilbiss  forceps 
before  us  more  than  any  other  method,  with 
the  wire  saw  in  the  background,  although  it 
seems  that  the  wire  saw  should  be  more  wide- 
ly considered  because  of  less  danger  to  the 
dura  and  the  smoothness  of  the  cut.  As  to 
the  beveled  edges  which  have  been  sp>oken  of 
so  highly,  it  seems  that  the  tissue  torn  by 
the  saw  is  so  great  that  the  flap  will  really 
rest  low  enough  to  cause  pressure,  where  the 
De  Vilbiss  flap  would  be  more  freely  movable 
and  pressure  less  likely.  If  this  beveled  edge 
were  tacked  firmly  down  with  a  small  silver 
nail,  this  difficulty  might  be  overcome,  and 
still  the  chances  of  the  lower  edge  being  bent  in 
by  this  nail  would  be  a  point  for  consideration. 

lU.  HAVE  THE  RESULTS  OF  REMOVING  TUMORS 
OR  CYSTS  BEEN  PERMANENT  AS  REGARDS 

(a)     the    relief     OF     symptoms;     (b) 

RECURRENCE  OF   TUMORS  AND   CYSTS? 

Cysts  that  were  due  to  trauma  and  located 
on  the  cortex  were  successfully  removed  by 
all  the  Fellows  reporting  cases.  These  cases 
were  relieved  of  their  symptoms  and  there 
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was  no  recurrence  reported.  Two  cysts  of 
the  hypophysis  were  reported,  with  one  death. 
There  seemed  to  be  great  difficulty  in  lo- 
cating tumors  after  the  skull  was  opened,  and 
only  a  few  of  the  Fellows  reported  attempts 
at  complete  removal.  The  attempts  were  ac- 
companied by  a  very  high  mortality,  with 
some  of  the  cases  reported  as  completely  re- 
lieved, and  others  partially  relieved.  The 
position  and  histopathology  of  the  tumors 
that  were  removed  successfully  would,  of 
course,  be  very  valuable  information,  but  it 
was  not  volunteered  in  the  answers.  The 
malignant  tumors  were  imiformly  fatal,  the 
operation  only  serving  as  a  temporary 
check  in  a  few  and  hastening  the  end  in  the 
others. 

IV.  WHAT    METHOD    DO    YOU    USE    FOR    LO- 

CATING A  BRAIN  ABSCESS  ? 

There  was  a  marked  uniformity  of  opinion, 
except  where  the  question  was  misimder- 
stood.  The  question  really  related  to  the 
technique  after  the  cranium  had  been  opened, 
but  could  be  and  was  construed  by  some  to 
mean  the  clinical  locaUzation.  A  blunt  tro- 
car and  a  grooved  director  were  the  only  in- 
struments considered  in  the  reply.  One  Fel- 
low emphasized  strongly  the  necessity  of  hav- 
ing several  openings  in  the  sides  of  the  can- 
nula. The  grooved  director  was  warmly  sup- 
ported by  several  as  even  a  better  conductor 
of  the  fluid  than  the  cannula,  but  it  may  have 
been  that  the  cannulas  that  they  used  pre- 
sented only  the  one  opening,  which  was 
carried  beyond  the  pus  pocket  and  in  that 
way  proved  useless  by  the  fact  of  its  being 
withdrawn  too  rapidly  to  allow  the  pus  to 
run  through,  or  that  the  soft  brain  sub- 
stance was  forced  into  the  single  opening  after 
the  removal  of  the  trocar  by  the  increased 
intracranial  tension.  This  would  be  avoided 
by  the  use  of  the  cannulas  with  multiple 
openings. 

V.  HOW  DO  YOU  DRAIN  A  BRAIN  ABSCESS,  AND 

FOR  WHAT  LENGTH   OF  TIME? 

To  this  question  the  answer  that  "it  should 
be  drained  until  all  discharge  ceased  ^'  was  the 
most  frequent.    The  materials  used  varied 


from  braided  silk,  silkworm  gut,  iodoform 
gauze,  gutta  percha,  cigarette  drains,  rubber 
tubes,  to  silver  tubes  especially  constructed, 
so  that  any  length  or  size  (sould  be  obtained. 
The  time  of  cessation  of  the  discharge  varied 
from  two  or  three  days  to  several  months,  it 
being  emphasized  that  the  deep  or  central 
abscesses  required  drainage  much  longer  than 
the  superficial  abscesses.  One  Fellow  em- 
phasizes the  necessity  of  putting  the  tube  to 
the  bottom  of  the  abscess  before  it  has  had 
time  to  collapse. 

No  one  seemed  to  think  that  a  fenestrated 
tube  was  necessary  for  drainage,  and  no  one 
spoke  of  making  a  wider  opening  than  was 
needed  for  the  tube  or  drain. 

The  position  of  the  patient  to  favor 
drainage  was  also  not  considered  in  any 
answer,  but  its  value  where  the  tissues 
are  so  soft  and  easily  burrowed  should  be 
emphasized. 

VI.  HAVE  THE  ABSCESSES  RECURRED?  IF  NOT, 
TO  WHAT  EXTENT  HAVE  THE  PATIENTS 
BEEN  RELIEVED? 

Taken  as  a  whole,  the  answers  indicate  that 
about  thirty  per  cent  of  the  deep  abscesses 
have  been  cured,  so  far  as  the  discharge  of 
pus  is  concerned.  That  they  frequently  re- 
filled, requiring  the  establishment  of  drainage, 
was  also  brought  out  very  forcibly,  and  in  this 
regard  it  seems  well  to  consider  the  silver  tube 
which  could  be  left  in  much  longer  than  has 
been  customary  by  the  Fellows,  and  which 
would  have  a  more  or  less  antiseptic  action, 
which  might  aid  the  very  delicate  nervous 
tissues  to  throw  off  the  infection. 

Death  in  these  cases  resulted  from  causes 
varying  from  leptomeningitis  to  abscesses  in 
other  parts  of  the  brain.  CompUcations  have 
varied  from  epilepsy  two  years  later  to  feeble- 
mindedness. 

The  superficial  abscesses  arising  around 
the  mastoid  seemed  more  favorable,  recur- 
rence being  infrequent  and  results  good. 

VII  AND  VIII.      WHAT  METHOD  DO  YOU  USE  IN 
MAKING  A  DECOMPRESSION  OPERATION? 

To  this  question  the  great  majority  of  the 
answers  gave  an  osteoplastic  flap,  in  which 
the  dura  was  also  opened,  but  only  a  few 
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stated  the  location  chosen  for  decompression. 
Several  used  the  decompression  methods  of 
Gushing,  both  subtemporal  and  suboccipi- 
tal, with  the  muscles  split,  the  bone  trephined 
and  rongeured  away,  then  the  dura  opened 
by  a  crucial  incision,  so  as  to  allow  the  brain 
to  protrude. 

Those  who  made  osteoplastic  flaps  did  not 
state  just  the  position  chosen  for  decompres- 
sion, and  did  not  state  if  any  untoward  re- 
sults had  occurred  from  the  different  positions 
selected. 

I  believe  it  is  well  to  copy  the  statement  of 
one  Fellow  here  as  to  decompression:  **The 
results  in  non-malignant  cases  were  splendid, 
particularly  in  the  tuberculomata,  occurring 
in  young  people.  This  should  be  done  at  the 
earliest  sign  of  optic  change,  and  then  tuber- 
culin should  be  given.  Tuberculous  tumors 
represent  about  fifty  per  cent  of  all  the  neo- 
plasms that  come  under  my  observation. 
The  great  bulk  of  them  live  after  decompres- 
sion, and  if  their  vision  was  intact  at  the  time 
of  decompression  it  remains  good.  This  is 
the  most  important  procedure  in  connection 
with  brain  tumors,  as  it  gives  splendid  results 
and  conserves  vision  and  Ufe." 

Quite  a  few  had  only  performed  decompres- 
sion in  maUgnant  cases  where  the  benefit  was 
transient,  and  some  had  not  done  the  opera- 
tion at  all.  One  Fellow  speaks  strongly  in 
favor  of  decompression  in  basilar  skull  frac- 
tures, where  there  is  pressure  due  to  sub- 
dural haemorrhage.  Another  feels  equally 
sure  that  it  is  of  very  little  value  in  those 
cases.  If  any  of  the  Fellows  have  had  a 
wide  experience  in  this  line,  it  seems  that 
it  would  be  valuable  to  bring  it  out  in  the 
discussion. 

To  sum  it  up,  about  one  half  of  the  re- 
phes  were  to  the  effect  that  the  operation 
was  one  of  merit  when  the  tumors  were  not 
maUgnant. 

IX.  HAVE  YOU  USED  DECOMPRESSION  AND 
DRAINAGE  IN  ACUTE  LEPTOMENINGITIS? 
IF   so,   WHAT  HAVE   BEEN  THE  RESULTS? 

Only  five  Fellows  had  used  this  operation  — 
a  total  of  ten  times,  with  death  in  all  cases. 
No  details  as  to  methods  or  time  the  disease 
had  endured  were  given. 


X.  OF  WHAT  VALUE  HAS  REMOVAL  OF  A  TUMOR, 
CYST,  OR  SCAR  BEEN  IN  RELIEVING  JACK- 
SONIAN  EPILEPSY? 

In  answer  to  this  question,,  five  Fellows 
stated  that  they  had  never  had  any  definite 
permanent  results.  Three  Fellows  report  a 
total  of  five  cases,  with  results  that  were 
very  satisfactory.  Three  report  three  cases 
cured.  One  Fellow  states  that  about  five 
per  cent  were  cured,  plus  ten  per  cent  im- 
proved. Two  Fellows  emphasize  the  neces- 
sity of  seeing  the  case  before  the  condition  has 
existed  too  long,  giving  the  results  from  early 
cases  as  irregular  and  late  as  failures. 

In  this  regard  the  value  of  the  answers  would 
be  much  enhanced  if  the  time  of  operation 
following  the  onset  of  the  s3anptoms  had  been 
given,  because  there  must  be  some  reason  for 
the  opinions  which  are  so  radically  different. 

XI.  HAVE  YOU  NOTICED  A  PARESIS  OF  THE 
EXTREMITY  FOLLOWING  THESE  OPERATIONS ; 
AND,   IF   SO,  HAVE  THEY  BEEN  PERMANENT? 

Nearly  all  of  the  Fellows  had  had  cases 
with  more  or  less  paresis  of  extremity  on 
opposite  side  following  these  operations,  and 
the  paresis  proved  transient  except  in  a  few. 
In  malignant  cases  it  was  permanent.  This 
paresis  does  not  seem  to  be  of  moment  to  the 
greater  number  of  Fellows,  while  others  have 
noticed  a  paresis  of  the  opposite  extremity 
accompanied  by  astereognosis,  which  endured 
for  some  time.  This  testing  for  astereognosis 
should  be  more  frequently  done. 

XII.  OF  WHAT  VALUE  HAS  THE  ELEVATION  OF 
OLD  DEPRESSED  SKULL  FRACTURES  BEEN 
IN  RELIEVING  THE  LOCAL  AND  GENERAL 
SYMPTOMS? 

To  this  question  the  most  uniform  answer 
was  that  it  was  necessary  to  relieve  the  pres- 
sure early,  and  that  unless  it  was  done  early 
the  result  was  always  poor.  One  Fellow 
found  the  greatest  relief  when  the  bone  was 
completely  removed  over  the  area.  In  some 
answers  the  time  of  the  operation  was  not 
stated,  and  the  relief  was  irregular. 

All  considered,  the  answers  were  the  same 
as  those  to  a  scar  or  tumor,  but  the  necessity 
of  early  attack  was  much  more  strongly  em- 
phasized. 
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XIII.  HAVE  CRANIAL  DEFECTS  BEEN  RESPON- 
SIBLE FOR  SYMPTOMS  IN  ANY  OF  YOUR 
CASES?  IF  SO,  HAVE  THE  SHAPE  AND  SIZE 
OF  THE  DEFECT  HAD  ANYTHING  TO  DO  WITH 
THE  SYMPTOMS?  HAVE  YOU  USED  PLATES 
OF  BONE  OR  METAL  IN  RELIEVING  THESE, 
AND  HAVE  THEY  BEEN  SUCCESSFUL? 

To  this  question  there  was  very  marked 
difference  of  opinion,  eleven  stating  that  they 
had  never  observed  any  symptoms  which 
were  referable  to  cranial  defects,  and  one  of 
these  had  observed  a  case  of  large  defect  of 
sixteen  years'  standing,  with  no  symptoms, 
and  five  feeling  that  they  could  be  responsible 
for  headache,  irritability,  and  even  as  an 
excitant  to  epilepsy.  These  five  surgeons  had 
used  different  methods  to  relieve  the  con- 
dition. One  had  separated  the  brain  from 
the  adherent  dura  and  inserted  a  plate  of  coal 
tar  paraffin,  which  would  mould  at  loo®  and 
melt  at  120°.  This  foreign  body  was  toler- 
ated and  the  symptoms  relieved.  Another 
had  used  various  methods  and  various  for- 
eign substances,  some  of  which  it  had  been 
necessary  to  remove,  but  he  felt  that  some 
relief  had  been  obtained.  Another  had  re- 
lieved symptoms  with  a  celluloid  plate,  and 
another  had  used  a  silver  plate  successfully. 
One  had  used  osteoplastic  flaps  to  obtain  a 
satisfactory  result. 

With  such  a  wide  difference  of  opinion,  one 
must  necessarily  feel  that  there  is  some  under- 
lying fact  which  will  give  symptoms  in  one 
case  and  not  in  another.  It  would  be  well  to 
consider  these  defects  in  different  locations 
on  the  skull,  because  a  defect  on  the  vault 


would  be  much  more  likely  to  be  irritated  by 
any  attachment  to  an  elastic  membrane,  like 
the  scar  or  scalp  covering  it,  than  a  defect  on 
the  side  or  base,  where  there  would  be  less  pull. 
Another  factor  for  the  different  opinions 
rendered  would  be  the  shape  of  the  defect. 
For  instance,  an  oblong  defect,  one  and  a 
quarter  inches  wide,  weU  up  on  the  vault, 
would  present  an  area  large  enough  to  give  a 
very  definite  tug  with  each  step,  while  a 
longer  defect  would  enable  the  skin  and  scar 
to  follow  the  brain  until  it  was  on  its  relative- 
ly firm  waterbed,  thus  avoiding  a  tug.  It 
seems  well  to  suggest  these  things  in  the  hof>e 
of  bringing  out  a  discussion  in  which  the  lo- 
cation and  shape  of  the  defects  could  be  ascer- 
tained, which  did  or  did  not  cause  symptoms. 

XIV.   ARE     YOU     OPERATING     FOR     IDIOPATHIC 
EPILEPSY?      WHAT  ARE   THE   RESULTS? 

To  this  question  there  were  only  two  sets  of 
answers,  with  the  exception  of  one  Fellow. 
The  first  group  had  not  operated  for  idio- 
pathic epilepsy;  the  second  group  had  of)- 
erated  a  total  of  about  thirty  cases,  as 
near  as  deductions  could  be  made,  and  they 
had  not  observed  a  single  case  to  be  benefited. 
One  Fellow  is  operating  at  the  present  time  at 
the  suggestion  of  a  neurologist,  where  a  cor- 
tical oedema  is  suspected.  When  the  opera- 
tion is  made,  a  cranial  defect  is  left  which  is 
covered  with  the  soft  tissues,  which  are  al- 
lowed to  drop  down  upon  the  cedematous 
area,  so  that  a  contraction  and  shrinking 
could  take  place  and  relieve  the  oedema.  His 
results  were  not  stated. 
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AX  OPERATION  FOR  THE  CURE  OF  RECTOCELE  AND  RESTO- 
RATION OF  THE  FUNCTION  OF  THE  PELVIC  FLOORS 

By  GEORGK   gray  WARD,  JR.,  M.   D.,   New  York  City 


1  THIRTY  years  ago,  Thomas  Addis  Emmet, 
when  reading  his  paper  on  a  new  method 
of  perineal  repair  before  this  society,  felt 
it  incumbent  upon  him  to  apologize  for  presenting 
a  subject  which  had  become  so  threadbare  from 
frequent  discussion.  Since  that  epoch-making 
contribution,  no  year  has  gone  by  without  further 
additions  to  the  subject,  until  it  would  seem  that 
papers  dealing  with  the  problem  of  restoring  the 
function  of  the  pelvic  floor  were  like  Tennyson's 
brook. 

That  there  is  yet  some  meat  left  in  this  nut, 
in  spite  of  its  having  been, so  thoroughly  cracked, 
is  the  excuse  I  have  to  offer  for  trespassing  on 
your  time  and  patience.  Since  Emmet's  en- 
lightening paper,  the  subject  of  pelvic  floor  injury 
divides  itself  naturally  into  two  divisions:  (a) 
True  lacerations  of  the  perineal  body  itself,  the 
^^  median  line  tears,"  which  become  of  importance 
only  when  the  injury  impairs  the  function  of  the 
sphincter  ani.  (b)  Injury  to  the  pelvic  fascia  and 
levator  muscle, —  the  so-called  "sulcus  tears,"  as 
a  result  of  which  one  of  the  important  functions 
of  the  posterior  segment  of  the  pelvic  floor  is 
crippled, —  namely,  the  ability  to  properly  close 
the  vaginal  mouth. 

In  the  first  division  of  this  subject,  the  nature 
of  the  injury  is  apparent,  and  likewise  the  princi- 
ple of  its  cure;  but  in  the  second  the  conditions 
are  more  complicated  and  obscure,  and  conse- 
quently it  has  been  most  prolific  in  promoting 
discussion  as  to  the  proper  methods  for  its  relief. 
The  results  of  an  impaired  pelvic  floor  function, 
the  inability  to  shut  the  vaginal  mouth,  are  a 
rolling  down  and  outward  of  the  anterior  and 
posterior  vadnal  walls  with  their  attached 
viscera,  namMy,  the  bladder  and  rectum.  All 
authorities  agree  that  there  is  produced  by  this 
prolapse  a  true  hernia  of  these  organs.  Formerly 
the  operation  for  the  cure  of  cystocele  and 
rectocele  was  to  shut  the  vaginal  mouth  by  means 
of  an  operation  based  on  the  Emmet  principle, 
after  first  taking  up  the  slack  or  excess  vaginal 
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tissue  by  a  simple  superficial  denudation  of  the 
mucosa  and  suturing  the  edges  together.  While 
apparently  this  produced  a  good  result,  so  far  as 
appearances  went  at  the  time  of  operation,  it  is 
self-evident  that  the  prolapsed  bladder  and 
rectum  were  but  thrown  into  folds,  which  the 
daily  distention  with  urine  and  faeces  would  soon 
obliterate.  Consequently,  the  results  were  sel- 
dom permanent. 

In  recent  years,  the  problem  of  curing  cystocele 
has  been  thoroughly  worked  out.  Hadra  first 
(and  later,  Sanger)  pointed  out  that  a  more 
radical  procedure  was  necessary  to  insure  a 
permanent  cure.  They  showed  that  the  bladder 
must  be  completely  separated  from  the  vaginal 
wall,  and  also  the  uterus,  so  as  to  allow  of  its 
being  shifted  to  a  higher  plane  in  the  pelvis  from 
whence  it  came,  and  then  the  excess  vaginal  wall 
resected.  The  operation  devised  by  Goffe  is  a 
typical  example  of  the  modern  radical  method 
for  the  cure  of  this  condition,  and  contrasting  it 
with  the  older  methods  it  is  analogous  to  compar- 
ing the  Bassini  operation  with  an  attempt  to  cure 
an  inguinal  hernia  by  simple  suturing  together  of 
the  pillars  of  the  external  ring. 

The  conditions  present  in  a  rectocele  are  the 
same  as  in  a  cystocele.  Here  we  have  a  true 
hernia  or  prolapsus  of  the  rectum,  just  as  in  the 
case  of  the  bladder.  Likewise,  the  bowel  has 
become  enlarged  and  pouched  by  distention,  so 
that  there  exists  an  actual  increase  in  the  size  of 
the  gut,  similar  to  the  condition  of  the  base  of 
the  bladder  in  a  cystocele. 

However,  the  usual  methods  in  vogue  for  curing 
this  hernia  are  still  based  on  the  principle  of  the 
older  operations  of  either  denudation  of  the 
posterior  vaginal  tissue  and  approximation  of  the 
cut  edges,  or  resection  of  the  excess  vaginal  wall 
with  plication  of  the  bowel.  The  result,  so  far 
as  the  bowel  is  concerned,  is  to  throw  it  into  folds 
which  must  tend  to  be  smoothed  out  by  the  daily 
passage  of  faecal  masses,  especially  if  constipa- 
tion exists.     In  all  these  operations  a  perineor- 

Society,  Washington,  D.  C,  May  7,  igi,?. 


361 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


I^g.  I.    The  line  of  excision  of  the  vaginal  W!^  is  first  Pig.  i.    The  vagina  is  separated  fnnn  the  rectum  with 

marked  out  with  a  scalpel,  and  a  sponge  with  a  bolder  is      scissors.    Note  that  the  dissection  extends  well  above  tbe 
inserted  into  the  rectum.  line  marked  for  the  excision  of  the  vaginal  wall. 
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rhaphy  is  relied  on  to  close  the  vaginal  orifice, 
and  thus  prevent  further  descensus  of  the 
vaginal  walls.  In  the  majority  of  cases  with  a 
small  or  moderate-sized  rectocele,  these  methods 
are  satisfactory  in  their  results,  the  so-called 
"interposition"  or  muscle  operation  being  supe- 
rior to  the  typical  Emmet,  in  the  writer's  opin- 
ion, so  far  as  the  rectocele  is  concerned.  In  cases 
in  which  there  exists  a  large  rectocele,  however, 
the  operations  usually  employed  do  not  give  as 
perfect  a  permanent  result  as  is  desired  in  some 
instances. 

It  is  obvious  that  as  the  same  condition  exists 
in  the  rectocele  as  in  the  cystocele,  we  should 
apply  the  same  principle  to  obtain  a  permanent 
cure  as  has  proved  so  successful  in  cases  of  bladder 
prolapse. 

For  the  past  two  years,  the  writer  has  utilized 
this  principle  in  the  operation  about  to  be  de- 
scribed, with  uniform  success. 

The  operation  consists  in  first  completely 
separating  the  rectum  from  the  posterior  vaginal 
wall,  as  far  up  as  the  cul-de-sac  of  Douglas,  and 
then  sliding  the  loosened  rectal  pouch  high  up 
along  the  vaginal  wall  by  means  of  a  suture. 
Thus  the  denuded  rectum  is  carried  up  and  placed 
so  as  to  adhere  strongly  to  the  upper  third  of  the 
posterior  vagina  which  is  above  the  former  site  of 
the  rectocele. 

The  perineorrhaphy  is  next  done  in  the  form  of 
a  musde  operation.  By  the  approximation  of  the 
anterior  levator  fibers,  the  muscle  barrier  thus 
formed  acts  as  a  dam  to  prevent  any  recurrence 
of  a  rectocele,  in  addition  to  restoring  the  func- 
tion of  closing  the  vaginal  orifice.  The  perineor- 
rhaphy to  be  described  has  been  done  in  its 
essentials  by  the  writer  since  May,  1908,  with 
slight  modifications  from  time  to  time. 

The  advantages  of  dissecting  out  the  anterior 
edges  of  the  levator  muscle  and  imiting  them  in 
the  median  line,  thus  reefing  the  overstretched 
and  elongated  fibers  so  as  to  lift  up  the  posterior 
segment  of  the  pelvic  floor,  have  been  ably 
advocated  by  Holden,  Babcock,  Haynes,  Sturm- 
dorf,  and  others  in  recent  years. 

It  has  been  the  custom  of  the  writer  in  teaching 
to  draw  attention  to  the  analogous  conditions  in 
the  mouth  and  the  vaginal  orifice. 

In  the  mouth,  we  have  a  transverse  slit  with  a 
fixed  upper  jaw  and  a  movable  lower  jaw,  the 
mouth  being  closed  by  the  lifting  up  of  the 
inferior  maxilla  against  the  immobile  superior 
maxilla  by  the  action  of  the  masseter  muscles. 
If  these  masseter  muscles  were  cut  or  torn,  there 
would  result  an  inability  to  close  the  mouth,  and 
the  lower  jaw  would  hang  down. 


In  the  vaginal  orifice,  the  conditions  are  similar. 
We  have  the  transverse  slit  of  the  vagina,  the 
fixed  anterior  vaginal  wall,  and  the  movable 
posterior  segment  of  the  pelvic  floor.  The  orifice 
is  closed  by  the  lifting  up  of  the  posterior  segment 
against  the  immobile  anterior  vagina  by  the 
action  of  the  levator  muscle,  just  as  in  the  mouth, 
and  not  by  a  sphincter  action,  in  spite  of  the 
presence  of  a  so-called  sphincter  vaginae  muscle. 

The  pelvic  fascia  gives  support  and  strength  to 
the  levator  in  the  vaginal  sulci,  and  it  is  here 
ruptured  by  the  advancing  foetal  head  when  it 
receives  the  brunt  of  the  strain  during  the  process 
of  internal  rotation  in  the  mechanism  of  labor,  or 
it  is  torn,  frequently  in  both  sulci,  by  the  blades 
of  the  forceps.  A  condition  is  then  produced 
similar  to  a  rupture  of  the  fascia  lata  of  the  thigh 
when  the  strain  in  standing  would  fall  upon  the 
quadriceps  extensor,  with  resulting  tire  and 
ultimate  stretching  of  that  muscle.  The  torn 
pelvic  fascia  allows  the  strain  to  come  upon  the 
levator  musde,  and  consequently  it  ultimately 
becomes  stretched  and  relaxed.  The  result  is 
that  the  posterior  segment  of  the  pelvic  floor 
cannot  be  properly  Ufted  up  because  of  the 
elongated  fibers  of  the  levfitor. 

When  an  injury  to  the  pelvic  floor  of  this  type 
is  fairly  recent,  and  before  sufficient  time  has 
elapsed  to  allow  of  much  stretching  of  the  levator, 
with  a  resulting  rectocele  of  moment,  an  opera- 
tion on  the  Emmet  principle  will  suflSce.  But  in 
cases  of  long  standing,  with  greatly  relaxed  and 
overstretched  levators,  and  associated  with  a 
well-developed  rectocele,  the  writer  believes  that 
an  Emmet  operation  is  insufficient,  and  that  the 
desired  result  is  more  perfectly  acquired  if  the 
levator  musde  is  shortened  or  reefed,  thus  taking 
up  its  slack  and  restoring  its  function  of  lifting 
up  the  posterior  segment  of  the  pelvic  floor,  in 
other  words,  enabling  the  patient  to  again  close 
her  vaginal  mouth. 

In  the  operation  as  practiced  by  the  writer,  a 
buttonhole  is  made  in  each  vaginal  sulcus  by 
passing  a  pair  of  closed  scissors  through  the 
fasda,  or  the  cicatricial  tissue  which  has  replaced 
it.  This  opens  into  the  fossa  in  which  lies  the 
levator,  the  anterior  edges  of  which  are  drawn 
out  of  the  buttonholes  with  a  forceps,  and  they 
are  sutured  together  in  the  median  line. 

The  approximation  of  the  anterior  borders  of 
the  levator  ani  has  been  criticised,  as  producing 
a  weak  support  owing  to  the  fact  that  muscle 
applied  to  muscle  will  not  make  a  firm  union. 
To  give  the  necessary  fasdal  support  to  this 
muscular  union  and  thus  overcome  this  critidsm, 
the  writer  carefully  sutiures  the  edges  of  the 
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Fig.  s.    The  cut  edges  of  ihe  vagina  are  approximaLed  Fig.    6.     A    sponge    forceps    is    passed    tluough    the 

with  sutures.     Scissors  are  passed  through  the  pelvic  fascia      buttonhole   and   the   anterior     edge  of    the   levator   is 
in  the  sulci,  exposing  the  anterior  border  of  Che  levator.  seized. 


Fig.  7.     The  le\ator  is  pulled  out  of  the  buttonhole. 
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opposite  fascial  buttonholes  together  over  the 
approximated  levator  fibers.  The  results  of  this 
procedure  have  been  most  satisfactory,  as  to 
the  restoration  of  function,  when  used  alone  in 
cases  without  rectocele,  and  when  combined  with 
the  rectocele  operation. 

Teckn'upie.  The  labia  minora  are  first  drawn 
aside  and  sutured  to  the  skin,  and  a  folded  sterile 
towel  to  the  perineum  just  above  the  anus.  A 
gauze  sponge  on  a  sponge-holder  is  Inserted  in  the 
rectum  as  a  guide.  Short  butlet  forceps  are 
caught  at  each  posterior  caruncle  immediately 
below  the  orifices  of  Bartholini's  glands,  care 
being  taken  not  to  occlude  them.  A  third  forceps 
is  attached  to  the  posterior  vaginal  wall  in  the 
median  line,  marking  the  crest  of  the  rectocele. 
Traction  is  made  on  these  tenacula  and  the 
resulting  triangle  is  outlined  with  a  scalpel.  This 
triangle  represents  the  excess  vaginal  wall  which 
is  to  be  subsequently  removed.  Marking  its 
boundaries  at  the  outset  greatly  facilitates  its 
accurate  removal  at  a  later  stage.    (Fig.  i.) 

With  blunt  pointed  scissors,  the  base  of  the 
triangle  is  dissected  from  side  to  side,  and  the 
separation  of  the  posterior  vagina  from  the  rectum 
is  carried  upward  by  inserting  the  blades  of  the 
scissors  in  the  line  of  cleavage  and  opening  them 
widely.  Very  little  cutting  is  necessary,  and  the 
sponge  in  the  rectum,  the  handle  of  which  may  rest 
on  the  operator's  knee,  makes  a  live  guideas  to  the 
path  of  safety.  The  vaginal  wall  is  entirely  sepa- 
rated from  the  rectal  wall  from  side  to  side  and 
as  high  up  as  the  cul-de-sac  of  Douglas.    (Fig.  2.} 

The  rectum  having  been  completely  mobilized, 
a  catgut  suture  is  passed  through  the  vaginal 
wall  in  the  median  line  as  high  up  as  possible  in 
the  region  of  the  cervix.  This  suture  is  brought 
down  and  made  to  catch  up  the  rectal  pouch 
about  its  center,  and  is  then  carried  up  and  made 
to  emerge  through  the  vaginal  wall  in  close  prox- 
imity to  its  original  insertion.  When  this  suture  is 
drawn  up  and  tied,  it  obviously  carries  the  dilated 
rectum  up  with  it  far  beyond  the  limit  of  the 
subsequent  resection  of  the  vaginal  wall.  It  thus 
approximates  the  denuded  rectal  pouch  to  the 
upper  third  of  the  vagina,  which  is  above  the  site 
of  the  retrocele.    (Fig.  3.) 

The  rectocele  having  been  disposed  of,  the 
excess  vaginal  wall  whidi  entered  into  the  forma- 
tion of  the  rectocele  is  cut  away  along  the  lines 
marked  out  with  the  scalpel  at  the  conimence- 
ment  of  the  operation  (Fig.  4),  and  the  cut 
vaginal  edges  are  then  sutured  together  with 
catgut,  A  pair  of  closed  scissors  are  then  passed 
through  the  fascia  (or  cicatricial  tissue  which  has 
replaced  it)  in  the  vaginal  sulcus.     They  are 


F[g.  g.  The  outei  edge  of  the  fascial  buttonholes  are 
sutured  together  over  the  levator  fibers  with  catgut. 
Silkworm  sutures  are  then  passed  from  the  skin  surface  be- 
hind the  entire  muscle  approximation. 

Opened  widely,  and  withdrawn,  thus  making  a 
large  buttonhole  which  opens  into  the  space  in 
which  lies  the  levator.  (Fig.  5.)  The  index 
finger  locates  the  anterior  portion  of  the  levator 
(frequently  it  can  be  readily  seen)  and  the 
muscle  is  caught  with  a  pair  of  sponge  forceps 
(Fig.  6)  and  drawn  out  of  the  buttonhole  (Fig.  7). 
The  opposite  muscle  is  secured  in  the  same  man- 
ner, and  they  are  sutured  together  in  the  median 
line  with  chromic  catgut.  The  eSect  of  this  is 
immediately  apparent,  the  shortening  of  the 
muscles  lifting  up  the  relaxed  pelvic  floor  (Fig.  8). 
The  outer  edges  of  the  fascial  buttonholes  are 
next  sutured  together  over  the  approximated 
muscles  with  catgut.  This  step  the  writer  lays 
stress  upon  as  an  important  factor  in  giving  these 
muscles  a  fascial  support.  The  operation  is  then 
completed  by  passing  three  or  four  silkworm  gut 
sutures  from  the  skm  surface  behind  the  entire 
muscular  approximation.  These  are  tied,  and 
they  are  the  only  sutures  appearing  externally. 
Their  purpose  is  to  give  strength,  thus  allowing  the 
use  of  finer  catgut  for  buried  sutures,  and  should 
there  be  a  failure  of  primary  union  they  will  hold 
the  tissues  together  sufficiently  to  give  afair  chance 
of  a  satisfactory  result  by  granulation.     (Fig.  9.) 
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DEMONSTRATION  OF  THE  INFANT  PULMOTOR,  WITH  REMARKS  ON 
ITS  USE  IN  THE  TREATMENT  OF  ASPHYXIA  NEONATORUM* 

By  henry  D.  fry,  M.  D.,  Sc.  D.,  Washington,  D.  C. 


THE  Draeger  Pulmotor  is  well  known  to  the 
profession  and  to  the  public  by  newspap)er 
reports  of  its  successful  application  for  the 
resuscitation  of  the  apparently  dead.  Such 
accounts  have  come  from  various  and  widely 
separated  centers  of  population  and  from  many 
mining  districts.  Life  was  restored  to  victims  of 
various  accidents — drowning,  electric  shocks,  the 
inhalation  of  noxious  gases,  and  nitric  acid  fumes. 
The  use  of  the  apparatus  is  applicable  to  cases 
where  respiration  is  arrested,  but  where  there  is 
still  some  heart  action. 

Owing  to  a  demand  from  obstetricians  and 
maternity  hospitals  for  a  ptdmotor  to  treat 
asphyxia  neonatorum,  Mr.  Bernard  Daeger  has 
modified  the  original  instrument  and  manu- 
factured an  infant  pulmotor. 

The  first  consignment  of  these  pulmotors  was 
received  in  this  country  about  one  year  ago,  and 
orders  were  filled  to  the  following:  Dr.  Clifton 
Edgar,  Dr.  Barton  C.  Hirst,  The  Georgetown 
University  Hospital  (Washington),  The  New 
York  Lying-In  Hospital,  The  George  Washington 
University  Hospital  (Washington).  Recently  an 
instnmient  has  been  supplied  to  the  Rochester 
Railway  and  Light  Co.  and  placed  in  the  Roches- 
ter General  Hospital. 

The  infant  pulmotor  weighs  twenty  pounds, 
and  is  carried  in  a  box  case  19  inches  by  10.5  by 
4.5.  It  contains  a  cylinder  of  oxygen  gas  and  an 
extra  cylinder  is  furnished  to  be  kept  charged 
and  ready  to  insert  in  the  place  of  one  that  may  be 
exhausted.  There  is  a  gauge  attached  to  give 
warning  when  the  amount  of  oxygen  is  low. 
Each  cylinder  contains  sufi&cient  oxygen  for  the 
continuous  working  of  the  apparatus  for  one 
hour.  The  mask  is  applied  closely  over  the 
mouth  and  nose  of  the  infant  while  the  lungs  are 
being  inflated  and  deflated.  The  rapidity  of  the 
inspiratory  and  expiratory  movements  are  regu- 
lated by  a  small  lever,  and  inflation  of  the  lungs 
of  the  infant  can  be  timed  so  as  to  be  coincident 
with  any  voluntary  movements  of  the  chest 
walls.  Two  flexible  metal  tubes  connect  the 
instrument  with  the  mask;  one  forces  the  oxygen 
into  the  lungs  under  the  required  pressure,  and 
the  other  is  for  suction  to  remove  vitiated  air 
from  the  organ.  The  oxygen  is  forced  into  one 
tube  to  inflate  the  limgs,  while  the  suction  from 
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the  other  deflates  them.  The  force  of  inspiratory 
pressiure  and  suction  pressure  are  each  controlled 
at  will  by  a  water  gauge  and  dial  graduated  in 
centimeters  up  to  25.  I  have  found  that  about 
15  or  20  centimeters  force  was  most  satisfactory. 
Our  first  work  with  the  pulmotor  at  the  George- 
town University  Hospital  was  one  of  experimenta- 
tion on  dead  infants.  The  apparatus  was  applied 
and  the  lungs  inflated  and  deflated.  To  accom- 
plish this  it  was  necessary  to  act  before  rigor 
mortis  had  set  in.  At  first  the  pressure  of  the 
oxygen  caused  distention  of  the  stomach  as  well 
as  of  the  lungs,  and  to  prevent  this,  we  inserted 
into  the  oesophagus  a  small  gauze  sponge  at- 
tached to  a  string.  On  one  occasion  I  delivered 
a  dead  infant  weighing  8.25  pounds.  The  mother 
was  suffering  from  placenta  praevia  centralis,  and 
the  infant  was  delivered  slowly  after  combined 
version.  While  I  gave  my  attention  to  the 
mother,  the  dead  infant  was  handed  over  to  my 
assistant.  Dr.  Prentiss  Willson.  There  was  no 
hope  of  resuscitation,  as  the  heart  action  had 
ceased,  but  the  pulmotor  successfully  inflated 
the  lungs,  causing  expansion  of  the  chest  walls; 
then  deflated  them  and  produced  rhythmic  respi- 
ratory movements.  The  gauze  sponge  had  been 
inserted  into  the  oesophagus,  and  after  completing 
the  experiment  the  abdomen  of  the  infant  was 
opened  and  the  stomach  was  found  not  inflated. 
Instead  of  the  sponge  applied  in  this  way  to  pre- 
vent the  gas  from  distending  the  stomach.  Dr. 
Roth,  of  Lubeck,  found  that  pressure  on  the 
trachea  would  accomplish  the  purpose.  "This 
pressure  does  not  restrict  the  circulation  of  air  in 
the  semi-rigid  windpipe."  He  adds  that  "the 
accuracy  of  this  reasoning  has  been  proved  by 
experiments  with  a  surgical  subject,  a  flexible 
tube  being  sewn,  air  tight,  in  the  stomach,  and 
the  other  end  immersed  in  water.  On  setting  the 
pulmotor  in  operation,  the  air  bubbled  up  through 
the  water;  but  a  gentle  pressiure  with  the  fingers 
on  the  windpipe  caused  the  bubbles  to  cease  im- 
mediately. At  the  same  time  the  cavity  of  the 
chest  and  the  diaphragm  moved  in  an  admirable 
manner;  in  fact,  the  quiet  breathing  of  the 
cadaver  was  astonishing  at  first  sight."  The  in- 
troduction of  the  infant  pulmotor  into  obstetric 
practice  is  so  recent  that  I  have  not  been  able  to 
collect  any  statistics  of  the  value  of  the  apparatus. 
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Certainly  it  is  vastly  superior  for  resuscitation  to 
the  ordinary  methods  of  artificial  respiration. 
We  have  had  no  opportunity  to  test  it  in  a  serious 
form  of  asphyxia,  the  so-called  asphyxia  pallida, 
but  in  the  livid  form  it  has  acted  promptly  and 
resuscitated  the  infant  in  about  five  minutes. 

Hoping  to  gather  some  information  regarding 
the  experiences  with  the  use  of  the  infant  pul- 
motor,  I  wrote  letters  to  each  of  the  parties  who 
had  purchased  the  apparatus.  I  wish  to  express 
my  thanks  to  Drs.  Edgar  and  Hirst  for  their 
prompt  responses  and  the  aid  they  have  given 
me.  The  New  York  Hospital  was  not  prepared 
to  make  any  statement  on  the  subject,  while  no 
reply  whatever  was  forthcoming  from  the  George 
Wa^ngton  University  Hospital. 

Dr.  Edgar  says  he  has  used  the  apparatus  six 
or  seven  times  in  both  asphyxia  pallida  and  livida. 
The  results  were  good,  much  better  than  he  had 
anticipated,  because  at  first  he  was  doubtful  of 
the  value  of  the  apparatus.  Quoting  a  part  of 
his  conamunication,  he  says,  "Two  cases  stand 
out  prominently,  because  I  believe  the  babies 
were  saved  by  the  infant  pulmotor.  One  for  a 
doctor  of  this  city,  in  which  we  had  to  deal  with  a 
shoulder  presentation  of  some  hours  standing  and 
a  prolapse  of  the  cord.  I  was  so  certain  the  child 
was  dead  that  I  boiled  up  my  decapitating  scis- 
sors, but  finally,  against  my  better  judgment,  did 
a  version.  The  child,  apparently  dead,  I  finally 
made  to  breathe  with  the  infant  pubnotor.  It  is 
still  alive. 

"The  second  case  was  at  my  Tuesday  Clinic  at 
the  Manhattan  Maternity.  Here  we  had  pre- 
pared for  a  perforation  of  the  head,  but  I  finally 
extracted  with  forceps  and  resuscitated  with  the 
pulmotor  before  the  class.  The  fcetus  was  con- 
sidered dead  before  the  delivery." 

Dr.  Hirst  writes:  "We  have  had  the  pulmotor 
in  use  about  nine  months  or  more.  No  record 
has  been  kept  of  the  number  of  times  it  has  been 
employed.  It  is  brought  out  every  time  there  is 
an  instrumental  delivery  of  any  kuid,  and  it  has 
been  used,  I  should  say,  about  15  or  20  times. 
Occasionally  it  has  succeeded  where  other  meth- 
ods have  failed  completely,  but  it  has  also  failed 
completely,  and  we  find  that  when  there  is  great 
difficulty  in  reviving  the  baby,  it  does  not  usually 
survive  more  than  a  day  or  two." 

TECHNIQCE  lOR  THE  USE  OF  THE  PULMOTOR 

The  mouth,  throat  and  upper  air  passages  are 
freed  of  mucus  by  gauze  wrapped  around  the 
finger  and  by  holding  the  infant  head  downwards. 
It  is  then  placed  in  the  dorsal  position  upon  a 
table  or  hard  surface,  shoulders  raised  and  head 


extended.  If  relaxed,  the  lower  jaw  must  be  held 
up  and  pushed  forward.  The  tongue  is  pulled 
well  out  with  a  silk  thread  passed  through  the 
tip.  This  is  preferable  to  the  forceps  or  tenacu- 
lum, as  it  does  not  interiere  with  the  close 
application  of  the  mask.  The  mask  is  tightly 
applied  to  the  face,  covering  the  mouth  and  nose, 
and  held  firmly  by  an  assistant  or  by  a  rubber 
band  encircling  the  bead.  The  scale  regulating 
the  force  of  inflation  and  deflation  is  placed  at 
ten  or  fifteen  centimeters,  and  if  this  be  not  suffi- 
cient to  expand  the  chest  walls  it  b  increased  to 
the  desired  amount.  The  trachea  is  pressed 
gently  against  the  spine  so  as  to  dose  the  oesopha- 
gus, and  if  this  is  not  enough  to  prevent  distendon 
of  the  stomach,  a  small  gauze  sponge,  attached  to 
a  string,  can  be  placed  in  the  oesophagus  below  the 
larynx. 

Inspiratory  and  expiratory  movements  are  in- 
duced by  moving  the  lever  alternately  from  side 
to  side,  filling  the  lungs  and  expanding  the  chest 
walls,  holding  the  inflation  for  a  few  moments, 
and  then  deflating  the  lungs.  If  the  infant  should 
make  any  voluntary  efforts  to  breathe,  the  manip- 
ulation of  the  apparatus  should  be  so  timed  as  to 
inflate  during  the  inspiratory  efforts  and  deflate 
during  the  expiratory.  Efforts  to  resuscitate  the 
infant  should  not  be  abandoned  as  long  as  there 
is  any  heart  action. 
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THE   OPERATIVE  TREATMENT  OF  INACCESSIBLE 

VESICO-VAGINAL   FISTUL.E 

By  F.  W.   PARHAM,  M.   D.,  New  Orleans 


MRS.  E.  consulted  me  in  June  of  last  year 
for  a  distressing  vesico-vaginal  fistula, 
the  result  of  a  total  hysterectomy  done 
for  carcinoma  not  quite  three  months  previously. 

Digital  examination  showed  the  absence  of  the 
uterus  and  a  somewhat  shallow  and  contracted 
vagina.  At  the  apex  of  the  left  vaginal  sulcus  the 
finger  could  easily  palpate  a  round  opening  in 
the  bladder.  In  the  Sims  position  this  could  be 
well  seen  through  an  illuminated  rectal  speculiun. 
Water  thrown  into  the  bladder  flowed  freely  into 
the  vagina,  and  a  uterine  sound,  properly  bent, 
could  be  carried  without  difliculty  into  the  blad- 
der from  the  vagina  and  from  the  bladder  into 
the  vagina.  The  fistulous  opening  was  surround- 
ed by  hard  cicatricial  tissue  and  presented  a 
problem  that  promised  to  tax  surgical  ingenuity. 

Her  condition  was  deplorable  and  appealed 
most  piteously  for  relief.  Urine  dribbled  almost 
constantly,  keeping  her  wet  nearly  all  the  time. 
She  wore  a  urinal,  which  in  some  measure  miti- 
gated her  misery  by  permitting  her  to  go  about, 
but  the  urinal  itself  became  a  nuisance  owing  to 
the  urinous  odor  which  was  at  times  most  dis- 
agreeably pronounced. 

I  set  about  the  effort  to  relieve  her  on  June  5, 
191 2,  when  I  attempted  a  direct  closure  of  the 
fistula  per  vaginam.  Vaginal  flaps  were  lifted 
and  turned  back  from  the  opening,  and  two  su- 
tures were  carried  through  both  margins  of  the 
fistula.  These  were  used  to  pull  the  fistula  down, 
so  that  freshening  of  the  edges  and  suturing  could 
be  better  done.  This  being  done  with  catgut, 
the  vaginal  mucosa  was  closed  with  silkworm 
gut.  A  retention  catheter  was  put  in  and  left 
for  about  four  days. 

The  technical  diflSculties  were  great,  so  narrow 
was  the  space  for  manipulating,  and  the  operation 
was  quite  prolonged,  but  the  closure  appeared 
satisfactory  and  I  felt  hopeful  of  the  result.  For 
a  few  days  there  was  no  leakage  and  I  felt  en- 
couraged, but  on  the  fourth  day  there  was  some 
discharge  of  urine  per  vaginam  and  water  thrown 
in  through  the  retention-catheter  passed  into  the 
vagina.  This  became  more  pronounced  until  it 
seemed  as  bad  as  before.  Two  weeks  after  the 
first  operation  I  made  a  second  attempt  to  close 
the  fistula,  which  could  now  be  plainly  felt 
again. 

On  June  20th  I  opened  the  peritoneal  ca\dty 


above  the  bladder  and  having  packed  off  the 
pelvis  with  pads,  made  an  attempt  to  reach  the 
fistula,  by  detaching  the  bladder  from  above. 
The  bladder  was  so  bound  down  by  cicatricial 
tissue  that  I  soon  abandoned  this  route.  I  then 
opened  the  bladder  by  a  free  incision  and  found 
without  difficulty  the  fistula  in  the  trigone  of  the 
bladder.  Both  ureteral  orifices  could  be  plainly 
seen  in  close  relation  with  the  fistula.  Freshen- 
ing was  difficult  and  unsatisfactory  but  approxi- 
mation was  finally  accomplished  with  chromic 
gut,  the  bladder  wound  sutured  carefully  and  the 
peritoneal  opening  closed.  The  vagina  was  next 
exposed  and  the  mucous  membrane  again  united 
with  silkworm  gut.  She  was  made  to  lie  prone 
for  the  first  twelve  hours  but  this  position  became 
so  intolerable  that  she  was  turned  on  the  back 
again  and  the  bladder  kept  emptied  by  frequent 
use  of  the  catheter.  For  a  week  the  condition 
was  promising,  but  soon  it  again  became  evident 
that  the  bladder  was  draining  through  the  fistula 
into  the  vagina  and  I  had  to  acknowledge  a  sec- 
ond failure.  This  operation  had  lasted  two  and 
one  half  hours  and  my  mortification  was,  I  assure 
you,  most  keen.  After  regaining  her  strength 
sufficiently  she  was  allowed  to  return  to  her  home 
in  the  country  about  July  ist.  I  felt  sure  I  should 
never  have  the  opportunity  of  making  another 
effort  to  relieve  her. 

In  October  she  returned  to  the  city  and  again 
consulted  me.  Her  general  health  was  better 
and  she  was  determined  to  undergo  another 
operation,  if  I  thought  it  worth  while.  In  the 
meantime  I  had  made  a  search  of  the  literature 
for  some  new  suggestions.  I  found  in  Ashton  's 
Gynecology  a  reference  to  George  Gray  Ward's 
operation  for  a  fistula  similar  to  that  presented  in 
my  case.  I  looked  up  the  original  article^  and 
found  reported  there  two  vesico-vaginal  fistulse 
both  following  complete  hysterectomy  and  each 
showing  the  fistula  situated  high  in  cicatricial 
tissue,  as  in  my  case.  Ward  called  them  very 
correctly,  I  think,  inaccessible,  1  determined  to 
carry  out  his  plan,  as  all  others  had  miserably 
failed. 

I  operated  October  26, 191 2.  The  procedure  is 
well  illustrated  in  the  cuts  of  Ward's  article 
(Figs.  I  and  2).  The  essential  features  of  the 
operation  are: 
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Fig.  I.  Note  point  of  commencement  of  dissection  of 
bladder  from  vaginal  wall  wheie  line  of  cleavage  is  easily 
found,  before  separating  bladder  from  adhesions  at  the 
vault.    Also  paravaginal  i 


1.  Liberal  dissection  of  the  vaginal  mucous 
membrane,  so  as  to  mobilize  freely  the  bladder 
and  bring  the  fistula  within  reach. 

2.  Beginning  the  dissection  well  forward,  just 
behind  the  meatus  urinaritis  where  the  natural 
lines  of  cleavage  make  it  possible  to  separate 
easily  the  vaginal  membrane  from  the  bladder 
wall. 

3.  The  use  of  a.  lever  in  the  bladder  to  push 
down  the  bladder  so  as  to  make  the  fistula 
accessible  for  suture.  This  the  technique  ac- 
complishes admirably. 

In  the  dissection  it  is  necessary  to  free  the 
bladder  especially  thoroughly  at  the  site  of  the 
fistula,  otherwise  the  approximation  cannot  be 
satisfactorily  done.  The  four  flaps  make  this 
feasible.  I  was  able  to  do  the  operation  without 
making  the  complete  transverse  incision,  only 
that  part  of  it  on  the  side  of  the  fistula  being 
needed.  I  found  the  technique  comparatively 
easy  and  completed  the  operation  with  much  less 
difficulty  than  either  of  the  others. 

No  retention  catheter  was  used,  the  bladder 
being  emptied  every  two  hours  at  first  and  at 


Fig.  a.  The  bladder  having  been  separated  from  the 
anteiior  vaginal  wall  and  vaginal  vault  is  dislocated  down- 
wards out  0/  the  wide  vaginal  incision  by  means  of  a  straight 
sound,  making  the  fistula  accessible. 

gradually  increasing  intervals  until  at  the  end  of 
a  week  the  urine  was  voluntarily  voided  by  the 
patient.  No  leakage  showed  at  any  time  and 
she  left  within  three  weeks  for  her  home,  perfectly 
happy. 

I  have  a  letter  from  the  patient  dated  April 
16th  saying  that  she  is  well  and  happy  and  stouter 
than  she  had  ever  been  before.  There  has  been 
no  leakage  at  any  time.  She  has  had  from  time 
to  time  considerable  irritability  of  bladder,  but 
this  seems  not  to  be  giving  any  disturbance  at 
present. 

The  operation  as  here  outlined  has  as  its  prom- 
inent feature  the  free  exposure  and  mobilization 
of  the  bladder  so  as  to  pull  it  down  sufficiently 
to  make  it  accessible.  The  inaccessible  fistula 
then  becomes  quite  accessible. 

This  mobilization  of  the  bladder,  of  course,  is 
not  new,  for  it  has  been  done  by  many  operators 
since  A.  Mackenrodt,  of  Berlin,  so  dearly  de- 
scribed its  technique  in  1894*;  but  the  special 

I  ZcDtnlbl.  f.  Gynik.,  1S94.  No.  S.  i&o. 
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technique  as  given  by  George  Gray  Ward  for  the 
cases  of  fistula  consequent  upon  total  hysterec- 
tomy is  so  plain  and  simple  that  it  will  appeal  to 
any  surgeon  when  confronted  with  such  a  case, 
and  especially  after  several  failures  with  other 
methods.  It  is  practically  the  modem  operation 
for  cystocele  with  more  extended  dissection  of 
the  bladder.  My  intention  has  not  been  to  dis- 
cuss the  treatment  of  vesico-vaginal  fistulje,  for 
thig  has  been  thoroughly  done  in  the  works  of 
Kelly  and  others,  but  merely  to  call  attention  to 
this  simple  method  for  this  particular  class  of 
cases.  I  wish  before  closing  to  refer  to  the  use  of 
the  fascial  flap  as  an  aid  in  the  plastic  operations. 


Schmidt'  has  reported  one  case  which  shows  the 
value  of  such  a  flap.  He  had  failed  in  two  previ- 
ous operations.  In  the  third,  after  lifting  the 
mucous  membrane  flaps  and  suturing  the  fistulous 
opening,  he  placed  a  flap  of  fascia  lata  directly 
over  the  sutured  area,  holding  it  in  situ  by  a  few 
catgut  stitches.  The  mucous  membrane  was 
then  carefully  sutured  over  this.  Union  was 
prompt  and  the  cure  complete. 

This  is  one  of  the  latest  uses  of  the  fascial  flap 
deserving  of  consideration.  Perhaps  either  the 
first  or  the  second  operation  might  have  proved 
successful  had  I  interposed  one  of  these  flaps, 

'  Abstract  in  Am.  J.  M.  Sc.,  March,  loij. 


LIGATURE    SCISSORS 

By  JOHN  M.  BIRNIE,  M,  D,.  SpRiNCnELD,  Massachusetts 


/  I  VHE  scissors  here  shown  are  primarily  in-  may  be  grasped  without  introducing  the  finger 

J^      tended  to  be  carried  in  the  hand  of  the  through  the  ring  and  are  very  rapid  in  action. 

operator  or  assistant  while  working,  the  While  of  use  in  any  operation,  their  chief  value  Is 

thumb  and  first  two  fingers  being  available  for  apparent  in  operations  requiring  numerous  Uga- 

sewing  or  tying.     If  not  carried  in  the  hand,  they  tions,  such  asoperationsupon  the  breast  or  thyroid. 
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A  METHOD   OF  APPLYING   HEAT  BOTH  TO   INHIBIT  AND  DESTROY 
INOPERABLE  CARCINOMA  OF  THE  UTERUS  AND  VAGINA  ' 

By  J.  F.  PERCY,  M.  D.,  Galesbukg,  Illinois 


TO  the  sane  surgical  mind,  inoperable  car- 
cinoma of  the  uterus  is  a  subject  to  be  dis- 
missed with  sorrow,  but  not  with  regret. 
Whether  this  attitude  is  justifiable  or  not,  the 
fact  remains  that  75  per  cent  ^  or  80  per  cent  *  of 
all  cases  of  cancer  in  the  pelvis  and  vagina  are 
absolutely  beyond  any  beneficial  aid  from  opera- 
tive surgery  when  they  are  examined  for  the  first 
time. 

But,  practically,  the  word  "inoperable"  when 
appb'ed  to  advanced  cancer,  is  difiScult  to  define. 
Cancer  varies  in  virulence,  or  perhaps  it  can  be 
better  stated  by  saying  that  individuals  are  not 
alike  in  their  resistance  to  its  inroads.  We  have, 
in  cancer,  the  prototype  of  fibroid  phthisis,  the 
slow,  lingering  form;  and,  again,  that  of  phthisis 
florida,  which  runs  a  rapid  course.  Between 
these  two  extremes,  we  have  all  degrees  of  progress 
and  resistance.  Unfortunately,  at  the  present 
time,  neither  the  laboratory  or  clinical  experience 
can  aid  us  in  any  attempt  we  may  make  to  classify 
these  patients  when  they  first  present  themselves 
for  treatment.  We  all  know  the  tragic  ease  with 
which,  occasionally,  a  small  carcinoma  of  the 
cervix  uteri  can  be  insulted  into  active  virulence 
when  a  complete  or  partial  removal  of  the  uterus 
is  attempted  with  the  knife.  On  the  other  hand, 
it  is  within  the  experience  of  many  surgeons,  who 
have  used  the  cautery  merely  as  a  palliative 
measure  in  a  far  advanced  stage  of  cancer  of  the 
cervix  and  uterus,  to  have  obtained  results  so 
favorable  that  they  are  almost  tempted  to  doubt 
the  original  diagnosis. 

There  are  certain  clinical  factors  in  reference 
to  the  pathology  that  are  of  practical  import 
when  it  comes  to  selecting  the  method  of  treat- 
ment as  between  the  radical  operation  of  the 
character  of  the  Ries-Wertheim,  or  employment 
of  heat  by  the  method  outlined  below.  The  first 
of  these  is  the  gross  appearance  of  the  growth. 
No  one,  to-day,  would  select  an  enormously  en- 
larged, exuberant,  bleeding,  juicy,  stinking,  fun- 
gus-like mass  springing  from  the  crater-shaped 
edge  of  the  cervix  as  favorable  for  treatment  by 
the  knife.  In  some  of  my  cases,  the  vagina  has 
been  ballooned  by  this  form  of  growth  to  a  degree 
not  imlike  that  foimd  during  the  passage  of  a 
child's  head  in  labor.    The  eroded  edge  of  the 
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cervix  is  frequently  half  an  inch  or  more  in 
thickness;  while  the  diameter  of  the  ulcerating 
craterous  mass  may  be  three  or  more  inches 
across.  Interestingly  enough,  this  fearfully 
active  and  destructive  process  responds  more 
readily  to  the  application  of  heat  than  does  the 
type  where  the  exuberant  growth  is  not  so  much 
in  evidence. 

It  is  a  very  practical  clinical  method  of  desig- 
nating these  cases  to  refer  to  them  in  the  first 
instance  as  the  "vegetative"  or  "everting"  form 
of  growth,  in  contra-distinction  to  the  "infiltrat- 
ing" or  "inverting"  form  of  the  disease.  This 
latter  is  the  squamous-celled  type  of  carcinoma  of 
the  cervix,  which  occasionally  involves  not  only 
the  vaginal  portion  of  the  cervix,  but  the  general 
vaginal  walls  as  well.  When  this  occurs,  there 
is  not  much  ocular  evidence  of  its  presence,  but, 
digitally,  small  pearl-like  masses  can  be  felt  which 
develop  not  only  from  the  surface  structures  of 
the  vagina,  but  from  its  deeper  tissues  as  well. 
It  is  this  infiltrating  form  that  is  exceedingly 
vicious  in  its  tendency  to  recur,  when  once  its 
host  is  disturbed  and  laid  bare  by  the  knife  of  the 
surgeon.  It  is  a  curious  and  interesting  fact  that 
adeno-carcinoma  of  the  body  of  the  uterus  seems 
to  be  a  much  less  virulent  disease  than  the  same 
cell  when  at  work  in  the  cervical  canal.  It  is  a 
much  more  difficult  matter  to  arrest  the  progress 
of  carcinoma  where  its  greatest  activity  seems  to 
be  at  the  junction  of  the  body  of  the  uterus  with 
the  cervix;  and  it  is  this  type  of  case  that  my 
records  will  show  requires  usually  more  than  one 
application  of  the  cautery  heat.  When  the  cer- 
vical mucous  membrane  cannot  be  moved  on 
the  underlying  structures,  one  is  always  justified 
in  suspecting  the  early  stages  of  a  malignant 
process. 

The  technique  which  I  shall  outline  is  based 
upon  the  time-immemorial  fact  that  high  degrees 
of  heat  positively  retard  malignant  growths  on 
the  surface  of  the  body.  The  late  Dr.  Byrne,  of 
Brooklyn,  N.  Y.,  applied  this  knowledge  to  the 
treatment  of  early  carcinoma  of  the  cervix  uteri, 
twenty-five  or  more  years  ago.  He  reported  60 
per  cent  of  cures  in  the  class  of  cases  in  which  the 
Ries-Wertheim  complete  hysterectomy  has  since 
been  developed  with  great  skill  by  these  surgeons. 

The  lack  of  resistance  of  the  carcinoma  and 
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sarcoma  cells  to  heat  has  been  worked  out  by 
many  experimenters.  Among  these  may  be 
mentioned  Leo  Loeb,  to  whose  work  I  had  the 
pleasure  of  referring  in  a  previous  paper.'  More 
recently  Lambert,^  of  New  York,  has  shown  the 
difference  in  resistance  to  heat  between  the  cells 
of  sarcoma  and  actively  proliferating  connective 
tissue  cells. 

I  have  applied  heat  in  the  treatment  of  these 
inoperable  cases,  because  to  attempt  either  the 
Byrne  or  the  Ries-Wertheim  operation  would 
be  utter  foolishness.  When  the  cervix  is  no 
longer  a  cervix,  but  merely  a  mass  of  malignant 
overgrowth  with  involvement  of  the  vaginal 
walls,  especially  along  the  urethra;  when  the 
uterus  is  fixed  from  extension  of  the  disease  so 
that  it  involves  the  broad  ligaments,  adnexse  and 
parametrium,  together  with  the  bladder  and 
uterus;  then  the  technique  that  I  shall  outline 
below  is  the  only  hope,  and  I  believe  that  my 
experience  will  show  that  it  is  much  more  than  a 
hope,  When  the  abdomen  is  opened,  the  extent 
of  the  pelvic  involvement,  with  the  degree  of  ex- 
tension along  the  ureters,  rectum,  sigmoid,  and 
bladder  can  be  determined.  I  now  make  the 
abdominal  incision  large  enough  to  palpate  the 
liver,  stomach,  and  pancreas.  If  the  liver  and 
stomach  are  the  subjects  of  metastases,  but  the 
patient  is  otherwise  a  fair  surgical  risk,  I  proceed 
with  the  application  of  the  heat  for  the  reason 
that  where  I  have  done  this  there  seems  to  be  an 
arrest  of  the  actively  progressi\e  phases  of  the 
disease,  for  a  time,  at  least.     Enlarged  glands 


along  the  common  iliacs  or  ureters,  especially  if 
they  are  not  hard,  need  not  necessarily  be  con- 
sidered as  harbingers  of  malignancy.'  This, 
many  times,  has  been  my  own  experience.  In- 
deed, it  is  rather  rare  to  find  carcinoma  in  the  en- 
larged ureteral  lymphatics,  unless  the  peKuc  in- 
volvement is  extreme.  Mayo  called  attention  to 
an  analogous  fact  in  his  early  work  on  resection  of 
the  stomach  for  cancer,  viz.,  that  enlarged  glands 
always  indicated  infection,  but  not  necessarily 
with  carcinoma. 

As  a  preliminary  to  any  form  of  treatment  of 
cancer  of  the  cervix  or  uterus,  whether  by  heat  or 
with  the  knife,  the  curette  has  absolutely  no 
place.  Many  of  the  rapid  recurrences  of  cancer 
in  this  region,  following  the  ill-advised  use  of  the 
curette,  are  due  to  this  instrument  and  not  to  the 
particular  virulence  of  the  carcinoma  cell  of  the 
patient.  The  curette  excites  into  new  acti\ity  the 
patient's  infection  in  exactly  the  same  way  as 
when,  in  the  experimental  laboratory,  a  thread 
is  drawn  through  a  cancerous  growth  of  the 
mouse.  Those  who  have  studied  cancer  in  serial 
section  will  remember  that  occasionally  the  knife 
of  the  microtome  will  reveal  a  blood  vessel  wall 
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that  has  been  destroyed  by  the  disease  in  part  of 

its  circumference,  and  the  tube  is  filled  with  can- 
cer cells  that  have  been  caught  in  the  blood  stream 
by  the  hardening  process.  These  vessel  walls  are 
held  rigidly  open  by  the  surrounding  pathology. 
Use  the  curette,  and  of  necessity  vessels  that  have 
not  been  touched  by  the  eroding  effects  of  the 
progressive  cancer  growth  are  opened,  and 
plastered  full  not  only  of  cancer  cells  but  a  multi- 
tude of  infecting  organisms  to  be  distributed  to 
any  and  all  parts  of  the  body.  Is  it  necessary, 
after  the  statement  just  made  —  with  which,  I 
am  sure,  none  will  disagree — for  me  to  say  that 
to  use  the  curette  and  follow  it  by  the  application 
of  zinc  chloride,  calcium  carbide  or  acetone,  is  no 
longer  a  justifiable  procedure? 

Again,  in  the  technique  that  I  shall  outline,  the 
exuberant  overgrowth  of  the  cancerous  mass  is 
valuable  as  fuel  to  feed  the  cautery  for  the 
development  of  heat  which  is  so  necessary  for  the 
successful  application  of  the  treatment.  This 
heat  does  not  open  up  vessels,  as  does  the  curette, 
but  seals  them  instantly.  It  can,  therefore,  do 
no  possible  harm  such  as  is  done  by  the  curette. 
For  the  same  reason,  the  uterus  becomes  a 
valuable  asset,  merely  as  kindling,  for  raising  the 
temperature  throughout  the  pelvis  to  at  least 
iig''F.  (46°  C).  The  uterus  is  practically 
destroyed  by  this,  or  a  greater  degree  of  heat, 
which  is  often  used.  When  the  final  repair 
occurs,  this  organ  is  left  a  sloughing,  healing, 
cicatricial  mass,  in  which  the  further  develop- 
ment of  carcinoma  is  practically  inhibited.     It  is 


only  fair  to  remind  you  that  the  treatment  of  the 
outermost  confines  of  the  disease  is  the  crux  of  the 
whole  situation  in  the  application  of  heat,  as  it  is 
in  the  use  of  the  knife,  but  with  this  difference,— 
that  the  latter  requires  the  removal  of  everything 
that  it  touches,  if  possible,  and  this  implies  that 
we  are  practically  carrying  carcinoma  cells  for 
further  infection.  On  the  other  hand,  the  diffi- 
culty with  the  heat  problem  is  that  it  requires,  at 
present,  the  unaided  judgment  of  the  one  apply- 
ing the  treatment.  To  know  how  much  heat  to 
apply  at  the  central  point  in  order  to  get  the 
correct  beneficial  amount  at  the  outermost  limits 
of  the  pathology,  minus  its  destructive  possi- 
bilities, is  with  our  present  methods  difficult, 
unless,  with  the  same  assistant,  one  has  treated 
many  of  these  cases.  I  have  tried  to  assist  this 
unaided  judgment  of  the  average  operator  by  the 
suggested  use  of  the  thermometer  in  the  pelvis, 
bladder,  and  urethra. 

I  am  frequently  asked  in  reference  to  perfora- 
tion of  the  uterus  by  the  cautery.  Perforation 
has  occurred  in  four  of  my  cases,  and  in  none  of 
these  has  any  untoward  result  followed.  In  one 
of  the  patients  it  was  necessary,  after  several 
months,  to  use  the  cautery  again.  Not  only  had 
the  perforation  healed  kindly,  but  there  were  no 
adhesions  of  either  bowel  or  omentum  to  the 
cicatrix.  In  the  Annals  of  Surgery  for  December, 
1911,  p.  769,  this  experience  is  also  affirmed  by 
Vogel  and  Webster.  When  the  malignant 
growth  has  invaded  the  rectum,  the  operator's 
gloved  fingers  should  be  introduced  through  the 
anus,  and  the  cautery  point  directed  toward  the 
posterior  wall  of  the  uterus,  and  the  heat  main- 
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tained  there  until  it  becomes  quite  uncomfortable 
to  the  operator's  fingers  in  the  anus.  The  bulb 
of  a  thermometer  introduced  between  the  malig- 
nant mass  and  the  operator's  fingers  in  the  rectum 
will  show  that  this  quite  uncomfortable  degree  of 
heat  will  vary,  as  indicated  by  the  thermometer, 
.„<i  .«  113OF.  (43^0  45°  C).    This 


betw. 


will  be  the  experience  of  the  assistant's  fingei 
the  pelvis  when  the  temperature  is  slowly  raised 
in  the  uterus.  In  other  words,  the  rubber- 
gloved  finger  of  the  average  operator  can  stand  a 
temperature  of  at  least  110°  F.  (43°  C). 

If  carcinoma  has  invaded  the  bladder  from  the 
body  of  the  uterus,  two  methods  are  available  for 
the  application  of  the  heat.  First,  the  use  of  my 
water-cooled  speculum  (Fig.  i)  with  a  depressed 
groove  at  the  top  to  allow  of  the  introduction  of  a 
long-bulbed  thermometer  (Fig.  a)  into  the  bladder 
through  the  urethra.  The  other  method,  which 
is  also  practicable,  is  to  dilate  the  urethra  suffi- 
ciently  to   introduce   the  index   finger  of   the 


operator  into  the  bladder.  The  urethra  will 
tolerate  stretching  to  a  full  half  inch,  and  will 
recover  in  a  few  days,  without  functional  damage. 
If  the  index  finger  is  to  be  the  guide,  my  electric 
cautery  (Fig.  4),  cannot  be  used  as  effectively  as 
the  cartridge  ^aped  cautery  (Fig.  5),  because  of 
the  heat  developed  from  the  shaft  of  the  instru- 
ment, making  it  uncomfortable  for  the  rest  of  the 
hand.  When  the  carcinoma  has  invaded  the 
bladder  from  the  body  of  the  uterus,  the  problem 
of  the  application  of  heat  is  not  as  great  as  when 
this  occurs  from  extension  of  the  growth  from 
the  utero-cervical  Junction  into  the  bladder.  In 
the  former  event,  I  do  not  fear  perforation  of  the 
bladder  (i.  e.,  from  the  uterus)  as  much  as  I  fear 
an  insufficient  application  of  the  heat.  This  last 
is  the  lesser  of  the  two  evils  even  when  it  is 
accompanied  by  perforation  of  the  bladder.  In 
oneofmycasesthebladderwas perforated  through 
the  uterus;  in  two  others,  the  rectum  through 
the  uterus;  in  another,  both  the  bladder  and 
rectum  were  perforated,  again  through  the  uterus. 
In  all  four  of  these  cases,  the  fistulx  closed  within 
six  weeks  from  cicatricial  contraction  of  the 
uterus.  Vesico  or  rectovaginal  fistula,  however, 
are  an  entirely  different  problem.  Indeed,  when 
either  one  of  the  above  complications  occurs,  it 
proves  to  be  the  most  difficult  of  solurion  of  any  in 
the  application  of  treatment  by  heat.  In  two  of 
my  cases,  I  was  successful  in  arresting  the  flow 
of  urine  through  the  fistula  only  by  closure  of  the 
upper  part  of  the  vagina,  and  making  it  a  part  of 
the  bladder.  In  the  rectovaginal  fistula  case  al- 
ready referred  to,  I  have,  after  two  operations, 
been  unable  to  close  it.  I  am  at  present  at  work 
on  a  method  that  I  hope  will,  in  both  these  cases, 
solve  the  problems  of  fistulse  by  an  operation 
modified  after  the  method  of  F.  Schauta's  vaginal 
hysterectomy. 

I  had  one  case  that  was  operated  by  a  skilled 
surgeon  in  the  West,  A  high  amputation  of  the 
cervix  was  done.  There  was  rapid  recurrence  of 
the  disease  with  extensive  involvement  of  the 
bladder  and  rectum.  In  this  case,  there  was 
distressing  incontinence  of  both  urine  and  fieces, 
with  absolute  fixation  of  the  uterus  in  the  pelvis, 
together  with  practical  closure  of  the  vagina  from 
involvement  of  its  walls  in  the  extenaon  of  the 
malignancy.  This  woman,  aged  56,  applied  for 
relief  only  because  of  frequent  and  excessive 
hemorrhages  from  the  vagina.  I  opened  the 
abdomen  September  a,  191a,  and  Uioroughly 
applied  the  electric  cautery  down  through  the 
body  of  the  uterus  from  the  fundus,  I  also 
burned  off  the  uterine  arteries  with  the  cautery 
knife.    I  continued  the  application  of  the  heat 
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until  what  was  left  of  the  uterus  and  its  environs 
was  completely  movable  in  the  pelvic  cavity. 
This  operation  was  made  possible  by  using  my 
water-cooled  abdominal  speculum  (Fig.  3).  The 
abdomen  was  closed  without  drainage,  and  the 
patient  retxuned  to  bed.  The  procedure  was 
followed  by  a  sharp  reaction  that  was  manifest  by 
a  temperature  of  103®  F.  (39®  C),  for  three  days, 
after  which  convalescence  was  uninterrupted  for 
one  month.  The  marked  cachexia  cleared  up, 
there  were  no  more  haemorrhages,  the  anaemia 
disappeared,  and  the  patient  regained  control  of 
both  the  bladder  and  rectum.  After  this  time, 
the  patient  showed  signs  of  toxaemia,  and  gradual- 
ly failed,  dying  of  what  appeared  to  be  a  mild 
sepsis,  October  30,  191 2.  The  post-mortem 
showed  no  adhesions  of  the  bowel  or  omentum  in 
the  pelvis,  and  no  evidence  of  the  malignant 
process  in  the  treated  area  was  found.  The  pelvis, 
however,  contained  about  a  teacupful  of  pus,  but 
the  walls  did  not  show  any  evidence  of  an  active 
inJSammatory  process.  I  believe  that  this  pa- 
tient would  have  lived  much  longer  if  the  vagina 
had  been  treated  by  the  cautery,  with  the  ther- 
mometer placed  in  the  urethra  to  prevent  its 
being  heated  to  a  destructive  degree.  Had  this 
been  done,  drainage  would  have  been  instituted, 
which  the  post-mortem  showed  was  vitally  neces- 
sary. 

One  of  the  benefits  that  I  wish  to  emphasize, 
following  the  application  of  heat,  is  the  apparent 
lessened  virulence  of  the  metastases,  should  it 
follow  in  an  advanced  case  after  the  treatment  is 
applied.  A  new  focus  of  malignant  infection  can 
develop  in  the  liver,  or  even  in  the  stomach;  but 
it  is  not  followed  by  the  usual  rapid  destructive- 
to-life  course  of  events  that  is  characteristic  of 
the  process  of  metastases  in  the  untreated  case. 

It  is  not  necessary  for  me  to  repeat  here  the 
details  of  the  method  as  published  in  my  former 
paper.^  The  essentials  have  not  been  changed. 
For  some  unaccoimtable  reason,  it  was  not  stated 
in  that  paper  that  after  the  patient  was  placed  in 
the  modified  Trendelenburg  position,  the  legs  were 
elevated  as  for  a  vaginal  hysterectomy.  Shoulder 
braces  are  important  to  prevent  the  patient  slip- 
ping away  from  the  operator,  especially  if  he 
uses  his  fingers  and  fist,  lubricated  with  liquid 
soap,  to  dilate  the  vagina.  This,  however,  is  a 
somewhat  difficult  and  tiresome  thing  to  do.  It 
can  be  much  more  efficiently  done  by  making  use 
of  the  vaginal  dilator  illustrated  in  Fig.  8.  My 
rule  is  to  dilate  the  vulvar  entrance  of  the  vagina 
with  this  dilator  until  the  mucous  membrane 

1  "The  Results  of  the  Treatment  of  Cancer  of  the  Uterus  by  the 
Actual  Cautery,  with  a  Practical  Method  of  Its  Application."  J.  Am. 
M.  Ass.,  19x2,  Iviii,  696. 


begins  to  separate  at  various  points.  The  vagina 
will  then  usually  admit  the  water-cooled  speculum 
(Fig.  7)  without  further  traumatism  or  difficulty. 
In  a  narrow,  non-elastic  vagina,  especially  if  the 
malignant  uterus  has  been  drawn  posteriorly 
into  the  pelvis,  dragging  the  proximal  end  of  the 
urethra  down  with  it,  the  inner  end  of  the  water- 
cooled  instrument  will  come  up  against  this  por- 
tion of  the  urethra,  and  when  the  cautery  is 
applied  (especially  to  the  end  of  the  cervix),  will 
destroy  the  vaginal  tissues  covering  the  urethra, 
and  lead  to  a  vesico- vaginal  fistula  that  is  most 
difficult  to  cure  because  of  the  scar  tissue  incident 
to  the  burning.  In  order  to  obviate  this  danger 
as  much  asp)ossible  (illustrated  by  Fig.  8B),  I  use  a 
water-cooled  speculum  that  is  longer,  but  smaller 
in  diameter  (Fig.  9),  than  the  one  ordinarily 
required. 

I  might  say,  in  passing,  that  I  have  given  up  the 
glass  vaginal  speculum,  illustrated  in  my  former 
article  describing  this  treatment,  because  of  the 
fear  of  its  breaking  during  the  use  of  the  cautery. 
This  has  been  well  replaced  by  the  practically 
perfect  instrument  made  for  me.  This  instru- 
ment, and  the  one  of  the  same  design  for  use 
through  the  abdomen  (Fig.  i)  when  the  cautery  is 
used  m  the  pelvis  from  above,  is  kept  cool  by  the 
use  of  ordinary  tap  water.  The  tissues  in  con- 
tact with  these  instruments  are  perfectly  pro- 
tected from  the  excessive  heat  of  the  cautery. 

I  have  illustrated  in  Fig.  10  a  water-cooled 
speculum  that  is  open  at  the  top.  This  instru- 
ment is  a  very  practical  one  for  the  application 
of  a  degree  of  heat  to  be  determined  by  the  long- 
bulbed  thermometer  in  the  urethra  (Fig.  2), 
sufficient  (115°  F. — 46°  C.)  to  inhibit  the  further 
progress  of  the  disease,  especially  along  the 
urethra.  In  this  part  of  the  operation,  the  heat 
should  be  raised  very  gradually  as  shown  by  the 
thermometer,  for  the  tissues  are  slow  conductors, 
and  if  one  is  not  careful,  irreparable  damage  is 
done  to  the  urethra,  and  the  prime  object  of  this 
part  of  the  treatment,  the  preservation  of  the 
urethra  and  vagina,  defeated.  The  heat  is 
maintained  in  the  cervix  and  uterus  until  the 
walls  can  be  easily  collapsed  by  squeezing  them 
between  the  assistant's  thumb  and  finger,  which 
are  in  the  pelvis  from  the  abdominal  side.  One 
important  factor  in  the  successful  application  of 
the  treatment  is  the  possibility  of  the  operator 
shoving  the  end  of  the  cautery  into  the  broad 
ligaments,  or  under  or  into  masses  of  the  disease, 
directed  by  the  assistant,  whose  fingers  serve  as  a 
most  practical  guide  not  only  to  prevent  the 
destruction  of  important  tissues  —  as  the  ureters 
or  sigmoid  —  but  also  to  push  the  invaded  tis- 
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sues  down  into  the  cautery.  In  this  way  the 
operator  and  his  assistant  can  do  ahnost  perfect 
team  work.  The  application  of  the  heat  is  main- 
tained until  all  of  the  infiltrated  structures  in  the 
pelvis  have  felt  the  impact  of  the  cautery  for  at 
least  twenty  minutes,  and  have  had  the  tem- 
perature raised  in  them  to  at  least  115°  F.  (46** 

C). 

A  good  practical  guide  as  to  the  sufficiency  of 
the  treatment  is  the  ability  to  freely  move  all  of 
the  tissues  that  were  at  first  fixed  in  the  pelvis. 
It  should  be  remembered  that  when  the  greater 
part  of  the  thickness  of  the  uterine  walls  has  been 
converted  into  charcoal  by  the  treatment,  care 
should  be  used  not  to  roughly  manipulate  it  to  a 
degree  sufficient  to  break  through  these  charcoal 
walls,  for  fear  that  the  sloughing  process  following 
the  treatment  should  leak  into  the  pelvis  or  abdo- 
men. This  has  not  yet  been  my  experience,  but 
the  possibility  can  well  be  imagined.  Another 
practical  point  to  remember  is  that  the  assistant 
working  in  the  pelvis  must  not  mistake  the  edge 
of  the  water-cooled  speculum  in  the  vagina  for 
malignant  infiltrated  tissue.  Where  there  is  a 
large,  fimgus-like,  bleeding  mass  of  carcinoma  in 
the  vagina,  I  use  the  cartridge-shaped  cautery 
(Fig.  5)  heated  in  the  gas  stove  (Fig.  12)  to  a 
dull  cherry  red  color.  Heat  greater  than  this 
cuts  the  tissues,  and  frequently  causes  them  to 
bleed.  I  use  these  instruments  until  the  malig- 
nant mass  in  the  vagina  is  destroyed.  While 
doing  this,  heat  and  steam  from  the  wet  tissues  is 
being  developed,  and  penetrates  far  beyond  the 
actual  presence  of  the  hot  iron. 

A  very  practical  instrument  is  the  wire  re- 
tractor (Fig.  13)  which  is  used  to  lift  the  edge  of  a 
greatly  excavated  cervix  within  the  sight  of  the 
operator  and  the  reach  of  the  cautery.  It  is 
used  through  a  water-cooled  speculum,  and  does 
not  interfere  with  the  use  of  the  cautery.  After 
using  the  cartridge-shaped  cautery  to  destroy  the 
gross  mass  springing  from  the  cervix,  I  introduce 
my  electric  cautery  directly  into  the  uterus 
through  the  water-cooled  speculum,  and  it  is 
permitted  to  remain  there  as  long  as  the  assistant, 
from  the  abdominal  side  of  the  pelvis,  does  not 
find  the  heat  greater  than  his  fingers  can  stand  in 
a  given  location.     When  the  heat  reaches  this 


point,  the  end  of  the  cautery  can  be  moved  by 
his  direction  to  a  new  and  unheated  location. 
The  assistant  can  also  push  the  tissues,  as  already 
stated,  into  the  cautery  head  if  the  operator,  from 
the  vaginal  side,  cannot  direct  the  cautery  so  as 
to  treat  a  particularly  difficult  to  reach  part  of 
the  pathology. 

The  cautery,  heated  by  electricity  as  just  men- 
tioned, was  described  in  my  first  paper  (Fig.  4). 
Additional  experience  only  confirms  its  value. 
It  is  the  only  cautery  with  which  I  am  familiar 
that  can  always  be  depended  upon  as  long  as  a 
lamp  socket  of  no  volts  is  working  and  can  be 
obtained.  It  is  not  an  electric  cautery,  in  the 
ordinary  sense,  for  the  reason  that  the  cautery  tip 
is  heated  indirectly  by  contiguity,  and  not  direct- 
ly by  the  electric  current.  For  this  reason  the 
patient,  no  matter  what  happens  to  the  current, 
can  never  be  brought  into  contact  with  it.  The 
heat,  therefore,  is  the  same  as  that  obtained  from 
any  cautery  heated  by  gas  stove,  benzine,  or 
ether.  The  rheostat  (Fig.  14)  that  is  fumi^ed 
with  the  instnunent  enables  one  to  regulate  the 
heat  to  just  the  required  degree.  I  have  had  the 
firm  that  first  made  the  instrument  for  me  add  a 
number  of  smaller  tips  (Fig.  15),  making  it  one 
of  the  most  effective  general  purpose  cauteries 
that  can  be  obtained. 

Before  dosing,  I  want  to  add  a  word  regarding 
the  apparent  destruction  of  the  cervix  by  a  malig- 
nant growth,  and  its  complete  restoration  to  nor- 
mal looks  and  appearance,  after  the  carcinoma 
was  destroyed  by  the  heat.  In  two  of  my  cases, 
where  the  carcinoma  involved  the  cervix,  and 
utero-cervical  jimction  of  the  uterus,  one  of  the 
women,  Mrs.  T.,  aged  32,  and  the  other,  Mrs.  D., 
&ged  45)  have  a  complete  restoration  of  the  cervix 
to  normal  appearance,  and  they  now  menstruate 
normaUy.  The  onset  of  menstruation  in  Mrs.  D., 
aged  45,  was  accompanied  by  agonizing  pain. 
The  second  month  was  not  so  severe,  and  the 
third  month  still  less,  while  the  fourth  month 
after  her  treatment  the  pain  was  practically  nil. 
Mrs.  T.,  aged  32,  had  a  complete  restoration  of 
the  cervix,  apparently  without  scar  tissue,  after 
the  complete  destruction  of  the  carcinoma  by  the 
cautery.  Menstruation,  in  her  case,  was  initiated 
without  any  disturbance  whatever. 
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ACUTE   PERFORATING   GASTRIC   AND   DUODENAL    ULCER 

A  Report  of  Nine   Cases 

By  WALTER  D.  WISE,  M.  D.,  Baltimore 


AFTER  so  recent  and  so  comprehensive  an 
article  as  that  of  Dr.  Ellsworth  Eliot, 
Jr.,*  on  this  subject,  it  would  not  be  per- 
tinent or  advantageous  to  again  review  the  litera- 
ture at  this  time,  because  little  or  nothing  could  be 
added.  For  a  full  consideration  of  these  grave 
abdominal  conditions,  the  reader  is  referred  to 
this  article  and  its  bibliography. 

The  object  of  this  paper  is  to  briefly  report  a 
series  of  nine  cases  of  perforating  ulcer  occurring 
in  the  services  of  Dr.  A.  C.  Harrison,  eight  of  the 
number  being  operated  upon  by  him  and  one  by 
the  writer. 

These  cases  are  presented  at  the  risk  of  boring 
the  experienced  surgeon  in  order  to  bring  them 
to  the  attention  of  the  general  practitioner,  who, 
as  a  rule,  does  not  have  the  opportunity  of  seeing 
more  than  an  occasional  case,  and  who,  indeed, 
rarely  seems  to  have  considered  the  possibUity  of 
this  condition  occurring. 

When  we  consider  the  frequent  occurrence  of 
gastric  and  duodenal  ulcer,  and  then  consider  that 
according  to  Musser,  perforation  occurred  in 
28. 1  per  cent  of  a  series  of  1,800  cases,  it  makes 
apparent  at  once  the  importance  of  the  subject. 

Perforations  occur  in  patients  of  any  period  of 
life,  from  early  infancy  to  extreme  old  age,  being 
perhaps  most  frequent  in  the  third  decade,  and 
more  conmion  in  men  than  women.  Perforation, 
or  rather  the  symptoms  of  perforation,  may  be 
acute,  subacute,  or  chronic,  depending  upon  the 
size  and  location  of  the  ulcer.  It  is  said  that 
acute  ulcers  perforate  more  frequently  near  the 
cardiac  end  and  chronic  ulcers  near  the  pylorus. 
They  are  more  frequent  on  the  anterior  wall,  both 
in  the  stomach  and  duodenum,  are  very  rare  on 
the  lesser  curvature,  and  practically  never  occur 
on  the  greater  curvature.  Duodenal  perforation 
is  probably  more  common  than  gastric,  contrary 
to  opinions  formerly  held.  Patients  suffering 
with  a  perforative  gastric  or  duodenal  ulcer 
usually  give  a  history  of  some  type  of  previous 
indigestion.  This,  however,  is  not  an  invariable 
rule,  for  at  times  a  perforation  occurs  without 
premonitory  s)anptoms  sufficient  to  attract  the 
individual's  attention.  In  practically  all  cases 
of  the  acute  variety,  the  suddenness  of  the  onset 
is  one  of  the  most  noteworthy  points.    Pain, 
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which  is  usually  knifelike  and  almost  unbearable, 
is  perhaps  the  most  constant  symptom.  Vomit- 
ing is  not  constant,  but  occurs  in  the  majority  of 
cases,  and  is  perhaps  next  to  pain  the  most  impor- 
tant subjective  symptom.  It  is  seen  more  com- 
monly in  duodenal  than  gastric  perforations. 
Shock,  which  is  usually  emphasized  in  textbooks, 
is  the  exception  rather  than  the  rule,  one  of  our 
cases  (No.  3)  having  a  pulse  rate  of  64  on  ad- 
mission to  the  hospital  three  hours  after  the  per- 
foration. 

The  objective  symptoms  —  thoracic  breathing 
and  rigidity  of  the  abdominal  muscles  —  are 
most  important,  and  the  point  of  maximum  in- 
tensity of  the  muscular  resistance  is  the  most 
reliable  guide  to  the  site  of  the  lesion  (Eliot). 
The  disappearance  of  liver  dullness  is  an  imcom- 
mon  symptom  and  of  little  value.  Dullness  in 
the  flanks  should  be  looked  for,  and  if  found  is  a 
valuable  symptom,  but  not  finding  it  should  not 
have  much  influence  on  the  diagnosis. 

Among  the  acute  abdominal  conditions  which 
may  be  mistaken  for  ruptured  gastric  or  duodenal 
perforation  are  ruptured  extra-uterine  pregnancy, 
acute  pancreatitis,  acute  appendicitis,  phlegmo- 
nous cholecystitis  or  perforation  of  the  gall-bladder, 
and  pneumonia.  In  all  these  conditions  except 
the  last,  the  proper  treatment  is  surgical,  so  no 
serious  harm  can  come  of  mistaking  one  of  them 
for  the  other.  Because  it  gives  rise  so  frequently 
to  pain  on  the  right  side  of  the  abdomen,  ruptured 
duodenal  ulcer  is  confused  with  appendicitis  more 
commonly  than  it  is  with  any  other  condition. 
This  is  because  of  the  course  of  the  fluid  from  the 
perforation,  which,  experiments  have  shown,  first 
fills  the  right  kidney  pouch,  then  descends  along 
the  outer  side  of  the  ascending  colon  to  the  right 
iliac  region  and  the  pelvis.  Both  appendicitis 
and  perforative  ulcer  are  usually  preceded  by  a 
history  of  indigestion.  In  both  there  are  onsets  of 
pain  with  or  without  vomiting,  increased  pulse 
rate,  usually  temperature  and  leukocytosis.  In 
perforation,  the  suddenness  of  the  onset,  the 
epigastric  location  of  the  pain,  tenderness  and 
rigidity,  usually  serve  to  distinguish  it. 

Prognosis.  Petren  divides  the  cases  in  the 
series  collected  by  him  into  those  in  which  the 
perforation  could  be  sutured  and  those  in  which 
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it  could  not,  with  a  mortality  of  46  per  cent  in  the 
former  and  91  in  the  latter.  The  total  mortality 
in  135  cases  was  60  per  cent.  Of  the  sutured  cases 
operated  upon  in  the  first  twelve  hours,  there  was 
a  mortality  of  34  per  cent.  Of  those  operated 
upon  in  the  second  twelve  hours,  the  mortality 
was  48  per  cent.  Of  18  cases  operated  upon  after 
twenty-four  hours,  the  mortality  was  72  per  cent. 
Of  the  eleven  cases  reported  in  his  book  on  duo- 
denal ulcer,  Mr.  Moynihan  had  eight  recoveries 
and  three  deaths,  a  mortality  of  27  per  cent. 

Treatment.  The  treatment  is,  of  course,  en- 
tirely surgical  and  should  be  instituted  as  soon  as 
p>ossible  in  all  cases.  As  soon  as  it  is  decided  to 
operate,  the  patient  is  given  a  hypodermic  of  a 
quarter  of  a  grain  of  morphia  and  a  hundred 
and  fiftieth  of  atropine.  Everything  possible  to 
shorten  the  time  of  the  operation  is  done.  The 
anaesthetic  should  be  as  short  as  possible  and  admin- 
istered by  the  most  skilled  man  available.  The 
abdomen  is  prepared  by  painting  it  with  iodine. 
The  incision  is  made  through  the  right  rectus 
muscle  as  for  a  gastro-en terostomy .  In  a  case  such 
as  the  last  one  quoted  in  this  paper,  where  it  is 
difficult  to  decide  whether  the  condition  is  due  to 
appendicitis  or  gastric  or  duodenal  perforation, 
it  is  a  mistake  to  make  a  compromise  incision. 
If  the  evidence  seems  in  favor  of  an  appendicitis, 
a  gridiron  incision  should  be  made,  and  if  the 
trouble  turns  out  to  be  in  the  upper  zone,  which 
may  be  promptly  recognized  as  soon  as  the  abdo- 
men is  opened,  the  lower  incision  has  not  con- 
sumed much  time  and  furnishes  an  excellent 
tract  for  drainage  of  the  caecal  fossa,  which  is 
nearly  always  desirable  and  usually  imperative. 
The  second  incision  can  then  be  placed  so  that  it 
will  give  a  proper  exposure  of  the  field  desired. 
The  perforation  having  been  located,  there  arises 
the  question  of  the  best  method  of  treating  it. 
It  may  be  excised  or  simply  inverted  by  a  purse 
string  suture  and  reinforced  by  another  purse 
string  or  interrupted  sutures.  Excision  is  prob- 
ably a  waste  of  time,  in  that  it  has  been  satisfac- 
torilv  shown  that  closure  has  the  same  ultimate 
eflFect.  We  believe  that  all  cases  of  perforative 
duodenal  and  gastric  ulcers  should  be  drained. 
While  it  is  true  that  cases  promptly  operated  upon 
have  been  closed  without  resultant  trouble,  it  is 
not  wise  to  depend  upon  the  harmlessness  of  the 
stomach  or  duodenal  contents,  particularly  if  the 
perforation  occurs  a  short  time  after  a  meal, 
which  is  quite  usually  the  case,  as  it  is  well  known 
that  these  organs  contain  numerous  organisms  at 
this  period.  While  there  is  a  great  deal  to  be 
said  on  both  sides,  it  is  probably  safer  not  to 
follow  the  suturing  of  the  perforation  by  a  gastro- 


enterostomy unless  the  repair  of  the  ulcer  di- 
minishes the  lumen  of  the  pylorus  or  duodenum 
to  such  an  extent  as  to  obviously  interfere  with 
the  passage  of  food — a  rare  occurrence,  according 
to  Eliot.  He  points  out  that  the  food  is  liquid 
when  it  reaches  the  duodenum,  and  also  that  the 
duodenum  of  a  cat  or  dog  will  resume  its  caliber 
after  two  thirds  or  three  fourths  of  its  lumen  has 
been  excised.  The  chief  arguments  against  per- 
forming gastro-en  terostomy  are  the  prolongation 
of  the  operation  and  the  probable  conveyance  of 
infection  into  fields  not  already  contaminated, 
including  the  lesser  peritoneal  sac. 

In  our  series  of  nine  cases,  five  were  of  the 
duodenum  and  four  of  the  stomach.  The  duo- 
denal cases  were  all  of  the  first  portion  and  on  the 
anterior  surface.  There  were  two  cases  of  per- 
foration of  the  lesser  curvature  of  the  stomach,  a 
very  unusual  percentage.  The  other  two  were 
of  the  pyloric  end,  one  on  the  anterior  and  one  on 
the  posterior  surface.  The  ages  in- seven  cases 
where  they  were  recorded  were:  40,  42,  40,  40, 
26,  57,  26.  Eight  of  the  cases  were  males  and  one 
a  female.  All  of  the  cases  were  of  the  acute 
variety  with  a  sudden  onset.  Eight  of  the  nine 
cases  gave  a  history  of  dyspepsia.  There  is  no 
record  in  the  other  case. 

Patient  i  gave  a  history  of  dyspeptic  symp- 
toms principally  characterized  by  pain  for  a  year 
before  the  attack,  and  for  several  months  had  had 
vomiting  and  a  tender  epigastrium. 

Patient  No.  2.  Dyspepsia  for  many  years, 
occasionally  severe. 

Patient  No.  3.  Pain  and  indigestion  for  six 
months.  For  eight  days  previous  to  perforation 
he  vomited  everything  he  ate. 

Patient  No.  4.  For  twenty  years  has  had 
stomach  trouble;  constantly  for  two  years. 

Patient  No.  5.    Not  known. 

Patient  No.  6.  Indigestion  with  symptoms  of 
heartburn  and  vomiting  for  four  years. 

Patient  No.  7.  Acute  pain  after  eating  for 
three  years;  vomited  blood  several  times. 

Patient  No.  8.  Loss  of  appetite  for  one  month 
and  during  that  time  had  pain  after  eating. 

Patient  No.  9.  Indigestion  of  two  years'  dura- 
tion. 

Pain  was  present  in  all  nine  cases,  and  wherever 
mentioned  is  described  as  violent.  The  sudden- 
ness of  this  excruciating  pain  is  one  of  the  char- 
acteristic symptoms  of  this  calamity. 

Vomiting  was  present  in  three  cases;  absent  in 
two;  not  mentioned  in  four.  One  case  gave  a 
history  of  vomiting  blood.  In  the  three  cases  in 
which  vomiting  occurred,  two  were  duodenal,  one 
gastric. 
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Shock  was  not  a  marked  feature  in  any  case, 
but  a  majority  of  the  patients  were  not  seen  for 
several  hours  after  the  perforation. 

The  diagnosis  was  correctly  made  in  seven 
cases.  Appendicitis  was  diagnosed  once,  and  in 
one  instance  the  diagnosis  was  stated  to  be  either 
appendicitis  or  ruptured  duodenal  ulcer. 

Simple  suturing  of  the  perforation  was  done  in 
five  instances;  suturing  and  implantation  of  an 
omental  flap  three  times.  In  none  of  the  cases 
was  the  ulcer  excised.  Gastro-enterostomy  im- 
mediately was  done  once;  as  a  secondary  opera- 
tion twice;  and  gastro-gastrostomy  as  a  secondary 
operation  once. 

The  complications  in  this  series  were:  Pneumo- 
nia, 2  cases;  the  cough  in  one  of  these  cases 
bursting  the  incision.  Persistent  hiccough  one 
case. 

The  recovered  number  7,  the  deaths  2;  giving  a 
mortality  of  22  per  cent. 

Case  i  (reported  from  previous  paper  by  Dr.  Harrison). 
Male,  aged  40  years.  Has  been  a  fairly  heavy  drinker  of 
alcoholics  for  a  good  many  years  and  has  been  steadily 
losing  weight  for  a  year  past.  For  more  than  a  year  he 
has  frequently  suffered  with  pain  after  eating,  and  for 
several  months  has  always  had  pain  and  usually  vomiting 
after  taking  food.  He  has  also  had  a  small  area  in  the 
epigastrium  which  was  tender  on  pressure.  About  one 
hour  after  taking  a  rather  full  breakfast  and  while  walking 
on  the  street,  he  was  suddenly  seized  with  violent  pain  in 
the  epigastrium  which  quickly  became  general  and  over- 
whelmed him.  When  seen  eight  hours  later  he  presented 
a  typical  pictiu'e  of  some  intra-abdominal  catastrophe. 
His  features  were  pinched  and  his  body  covered  with  clam- 
my sweat.  Pulse  80  to  100,  very  irregular,  small  and  hard. 
His  abdomen  was  distended,  very  tense,  tender,  and  flat  to 
percussion.  Immediate  operation  revealed  the  abdomen 
filled  with  fluid  and  partially  digest^  food.  A  large  per- 
foration on  the  lesser  curvature  of  the  stomach  immediately 
at  the  oesophageal  junction  was  found.  This  was  closed 
with  a  double  layer  of  silk  sutures  and  an  omental  graft. 
Recovery  good.  About  a  year  later  a  gastro-jejunostomy 
was  done  for  recurrence  of  the  ulcer  and  haemorrhage. 
Final  recovery  complete. 

Case  2  (reported  from  previous  paper  by  Dr.  Harrison). 
Male,  aged  42,  with  previous  history  of  dyspepsia  for  many 
years,  but  only  occasionally  severe.  August  18,  1905,  at 
9  A.  H.,  while  at  work  he  was  suddenly  seized  with  a  violent 
pain  in  the  upper  abdomen,  more  marked  in  the  right  side. 
Seen  August  19th  at  12  u.  Usual  picture  of  peritonitis. 
Skin  dusky,  abdomen  tense  and  tender;  general  s3anptoms 
came  on  rather  slowly;  right  side  more  tender  and  muscles 
harder  than  on  left.  Especially  tender  in  right  colonic 
area.  Duodenal  perforation  diagnosed.  Immediate  op- 
eration. Amoimt  of  fluid  rather  small  and  limited  to  right 
side.  Small  opening  in  first  portion  of  duodenum.  Closed 
with  a  double  layer  of  sutures  and  omental  graft.  Re- 
covery uneventful.    Subsequent  health  good. 

Case  3.  L.  K.,  male,  aged  40.  A^nitted  to  Mercy 
Hospital  (Dr.  Harrison)  January  18, 1909.  Has  had  indi- 
gestion and  some  pain  in  upper  part  of  the  abdomen  for  the 
past  six  months.  About  eight  days  ago  he  became  much 
nauseated  and  vomited  everything  he  ate,  not  being  able  to 
retain  anything  at  all.    This  was  accompanied  by  con- 


siderable pain.  Yesterday  morning  his  pain  became  very 
severe  and  has  continued  so.  About  noon  to-day  he  had  a 
violent  pain  and  at  that  time  sent  for  Dr.  Harrison  who 
diagnosed  a  ruptured  duodenal  ulcer  and  sent  him  to  the 
hospital.  Upon  arrival  at  the  hospital  examination  showed 
his  temperature  to  be  98,  pulse  64,  face  drawn  and  pinched; 
abdomen  scaphoid  and  extremely  rigid  all  over.  Palpation 
revealed  tenderness  to  be  general  but  particularly  acute 
over  the  appendix  region  and  between  umbilicus  and  right 
costal  margin.  Operation  was  performed  at  5 130  p.  m. 
Incision  made  over  duodenal  region  and  abdomen  found  to 
contain  a  moderate  amount  of  fluid.  A  perforation  about 
the  size  of  an  ordinary  lead  pencil  was  found  on  the  anterior 
surface  of  the  first  part  of  the  duodenum.  This  was 
closed  by  a  purse  string  of  black  linen  and  reinforced  by 
two  layers  of  Lembert  sutures.  The  peritoneum  and 
muscle  walls  dosed  with  catgut,  skin  with  silver  wire  sub- 
cutaneously.  A  suprapubic  opening  was  then  made  and  a 
large  rubber  tube  filled  with  iodoform  gauze  was  inserted 
with  a  free  gauze  drain  above  it.  The  upper  incision  was 
protected  from  the  drainage  by  a  rubber  tissue  covering. 
Patient  was  put  to  bed  in  the  Fowler  position  and  given 
500  cc.  of  salt  solution  subcutaneously.  After  awakening 
from  the  anaesthetic  he  was  nauseat^  but  did  not  vomit. 
He  drank  water  rather  freely;  complained  of  pain  in  his 
abdomen. 

January  19th.  Patient  complained  of  pain  in  his  abdo- 
men and  chest.  Examination  of  his  chest  showed  con- 
siderable bronchitis.    Abdomen  soft. 

January  20th.  Abdomen  soft  and  pressure  caused  no 
pain.  No  vomiting;  drinks  plenty  of  water.  Complains 
of  great  pain  in  chest.  Left  lower  lobe  completely  con- 
solidated. Bowels  moved  freely.  Prescribed  eggnog: 
takes  it  well. 

January  2 1 st.    Looks  badly ;  much  air  hunger,  cyanosed ; 
pain  in  chest;  much  expectoration;  constant  cough  of  dis- 
tressing type. 
January  2 2d.    No  change. 

January  24th.  Seems  to  feel  slightly  better.  Slept 
well.  Wounds  dressed.  Gauze  drains  removed.  Rub- 
ber tube  left  in. 

January  27  th.  Upper  wound  found  to  be  pulled  open 
and  omentum  protruding  and  adherent  to  dressings. 
Wound  resutured. 

January  28th.  Lungs  somewhat  clearer.  Seems  more 
comfortable. 

February  ist.  After  January  28th  patient's  temper- 
ature never  rose  above  99,  but  his  pulse  was  high  and  he 
grew  weaker  and  weaker,  finally  dying  to-day. 

Case  4.  Mrs.  C.  F.  W.,  aged  40.  Admitted  to  Mercy 
Hospital  (Dr.  Harrison)  August  20,  1910.  For  twenty 
years  has  suffered  more  or  less  constantly  with  ''stomach 
trouble,"  having  numerous  attacks  of  pain,  being  at  times 
imable  to  eat  on  account  of  the  pain.  About  twelve  years 
ago  lavage  and  medicinal  treatment  were  tried  but  without 
mudi  success.  For  past  two  years  has  had  constant  indi- 
gestion and  has  lost  considerable  weight.  At  6:30  p.  m., 
August  20th,  she  was  taken  with  a  violent  pain  in  the 
epigastrium  and  was  promptly  seen  by  a  neighboring 
physician  who  administered  a  hypodermic  of  morphia 
which  failed  to  give  relief.  Dr.  Harrison  was  then  called 
and  diagnosed  a  perforation  of  the  stomach  or  duodenum 
and  hurried  the  patient  to  the  hospital.  Operation  re- 
vealed a  stomach  divided  into  two  imequal  parts  connected 
by  an  hour-glass  contraction,  the  cardiac  pouch  being 
about  the  size  of  a  large  pear,  the  pyloric  side  being  a  little 
larger  in  calibre  than  the  duodenum.  These  two  pouches 
communicated  by  a  canal  not  larger  than  the  little  finger. 
On  the  upper  edge  of  the  most  contracted  portion  there 
was  a  small  perforation  surrounded  by  an  area  of  brawny 
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induration,  evidently  the  base  of  a  long  standing  ulcer.  An 
oblique  incision  was  made  from  the  perforated  point  into 
the  proximal  and  distal  pouches  and  the  opening  closed  as 
in  a  pyloroplasty,  the  ulcer  area  being  inverted.  The  sub- 
sequent course  of  the  case  was  fairly  smooth,  and  though 
after  her  operative  recovery  she  was  able  to  take  food  with 
less  discomfort  than  formerly,  she  continued  to  have 
marked  gastric  disturbance.  At  a  subsequent  operation, 
many  dense  adhesions  were  found  between  the  anterior 
gastric  and  parietal  walls,  and  after  sufficient  dissection  of 
these  a  gastro-gastrostomy  was  performed  after  the  method 
of  Moynihan.  Since  this  operation  the  patient's  general 
health  has  been  fairly  good,  but  her  digestion  is  not 
normal. 

Case  5.  This  history  has  unfortunately  been  lost  in 
some  manner.  The  patient  was  admitted  to  St.  Joseph's 
Hospital  in  the  winter  of  1910-11  with  symptoms  of  a 
violent  abdominal  catastrophe  which  were  thought  to  be 
due  to  appendicitis,  but  at  operation  were  found  to  be  due 
to  duodenal  perforation.  A  gridiron  incision  was  made 
first  —  later  a  right  rectus.  He  made  a  good  operative 
recovery  but  some  months  later  returned  with  persistent 
gastric  symptoms  for  which  a  gastro-jejunostomy  was  per- 
formed. He  again  made  a  good  operative  recovery,  but 
his  subsequent  history  is  not  known. 

Case  6.  S.  L.,  referred  by  Dr.  Savage.  Admitted  to 
Mercy  Hospital  September  7,  191 1.  Operated  upon  by 
Dr.  Harrison.  Patient  was  seen  September  ist  by  Dr. 
Savage  and  gave  a  history  of  indigestion  of  four  years' 
standing.  He  suffered  with  heartburn  and  vomiting, 
vomiting  ten  to  fifteen  times  after  eating.  Three  months 
previously  he  had  been  in  a  hospital  in  New  York  and 
treated  for  gastric  ulcer.  On  September  7th  he  felt  badly 
and  to  get  relief  took  five  seidlitz  powders  at  one  time.  He 
immediately  had  a  violent  pain  and  upon  calling  his  physi- 
cian was  sent  directly  to  the  hospital.  With  this  history 
the  diagnosis  was  pretty  clear.  Operation  showed  the 
p>eritoneum  to  be  soiled  by  the  yellow  fluid  usually  found  in 
these  cases  and  a  perforation  of  moderate  size  was  located 
on  the  front  of  the  duodenum.  This  was  closed  by  a  purse 
string  suture  of  linen  reinforced  by  Lembert-sutures  and  a 
gastro-enterostomy  was  done.  The  patient  went  to  bed  in 
moderately  good  condition  and  never  had  any  signs  of 
abdominal  trouble,  but  developed  a  severe  and  persistent 
hiccough  which  no  medicines  or  measures  would  control, 
dying  on  the  third  day  apparently  from  exhaustion. 

Case  7.  H.  N.,  aged  26.  Admitted  to  St.  Joseph's 
Hospital  September  10,  191 1.  Operated  upon  by  Dr. 
Harrison.  For  over  three  years  patient  has  had  acute 
pains  in  epigastrium  which  would  come  on  about  a  half 
hour  after  eating.  He  has  had  some  trouble  with  gaseous 
eructations  and  several  times  has  vomited  blood.  At 
times  he  has  passed  blood  in  his  stools.  He  has  had  a 
good  appetite  but  did  not  eat  on  account  of  the  distress 
caused  by  food.  For  the  past  two  or  three  days  he  has 
felt  quite  ill  but  has  continued  at  work.  This  afternoon  he 
felt  a  severe  pain  in  his  abdomen,  which  so  rapidly  grew 
worse  that  he  had  to  be  taken  home  from  his  work.  He 
was  then  sent  to  the  hospital  and  on  admission  had  all  the 
symptoms  of  peritonitis.  He  was  infused  with  500  cc.  of 
salt  solution  and  immediately  operated  upon.  When  the 
peritoneal  cavity  was  opened  a  large  quantity  of  fluid 
escaped.  The  stomach  was  inspected  and  immediately 
at  the  pylorus  on  the  pK)sterior  surface  a  small  indurated 
area  existed,  the  center  of  which  had  perforated.  The 
perforation  was  closed  by  a  purse  string  suture  of  linen  and 
further  strengthened  by  a  second  of  the  same  kind.     Four 


cigarette  drains  were  inserted,  thoroughly  draining  this 
area.  A  counter  opening  (McBumey)  was  made  over  the 
appendix  and  through  this  three  cigarette  drains  were 
inserted. 

September  28th.  Drains  have  been  gradually  loosened 
at  each  dressing;  last  drain  removed  to-day.  Patient  is 
eating  solid  food  without  any  discomfort.  For  first  few 
days  he  complained  of  a  burning  pain  in  the  stomach  which 
was  relieved  by  small  doses  of  sodium  bicarbonate. 

October  i8th.  Patient  eating  all  foods  without  trouble. 
Wounds  entirely  healed.    Left  hospital  to-day. 

Case  8.  L.  S.,  age  57.  Admitted  to  Mercy  Hospital 
(Dr.  Harrison.)  March  30,  191 2.  Patient  never  had  any 
digestive  disturbance  imtil  a  month  ago  when  he  lost 
appetite  and  noticed  pain  in  his  stomach  after  eating. 
Says  it  seemed  as  though  the  food  would  not  pass  throu^ 
his  stomach  as  it  should.  Had  no  vomiting.  Bowds 
normal.  Passed  no  blood  that  he  knows  of.  On  March 
30th  at  4:30  p.  M.  he  noticed  a  pain  in  his  stomach,  but 
took  a  little  whiskey  and  kept  on  at  work.  At  7  p.  ic.  he 
had  to  stop  work  and  sit  down.  At  7:30  he  had  such  a 
severe  pain  he  fell  to  the  floor.  He  was  brought  to  the 
hospital  in  an  ambulance  and  operated  on  at  11  p.  m.  A 
perforation  was  found  just  to  the  stomach  side  of  the  pylo- 
rus. It  was  closed  by  a  purse  string  and  two  Lembert 
sutures.  Drainage  at  the  site  of  the  ulcer  and  through  to 
right-sided  gridiron  counter  opening.  His  temperatuie 
never  rose  above  100.4^  and  was  normal  after  the  first 
week.    He  was  discharged  April  27th. 

Case  9.    G.  T.,  aged  26.    Admitted  to  Mercy  Hospital 
June  2,  191 2.     (Operated  upon  by  the  writer.)    He  had 
nad  indigestion  for  about  two  years  but  gave  no  history  of 
vomiting  or  haematemesis.    At  6*45  p.  ic.  on  the  day  of 
admission,  inunediately  after  eating  his  supper,  he  was 
seized  with  a  violent  pain.    He  was  not  seen,  however,  by 
his  family  physician.  Dr.  B.  McCleary,  until   10  p.  M. 
Upon  his  arrival  at  the  hospital,  he  presented  all  the 
appearances  of   some  intra-abdominal   catastrophe  and 
immediate  operation  was  proceeded  with.    He  was  com- 
plaining of  great  pain  in  the  abdomen  and  made  an  outcry 
upon  the  gentlest  palpation.    The  abdomen  was  very 
rigid,  apparently  more  so  in  the  upper  zone.    He  had  no 
vomiting.    His  temperature  was  98.8°;  pulse  128,  respira- 
tion 36,  and  though  it  was  surmised  and  stated  that  a 
duodenal  perforation  was  the  most  probable  condition, 
this  was  not  entirely  clear,  and  it  seemed  wise  to  make  a 
compromise  incision  so  that  all  parts  of  the  abdomen  could 
be  inspected  for  diagnostic  purposes.    Upon  opening  the 
abdomen  a  moderate  amount  of  free  fluid  was  encountered. 
The  appendix  was  inspected  and  at  first  was  thought  to 
account  for  the  trouble;  but  upon  freeing  it,  it  was  seen  that 
this  was  not  the  case.    The  stomach  and  duodenum  were 
then  exposed  and  when  this  area  was  invaded  considerably 
more  free  fluid  was  found.    On  the  front  of  the  first  part  of 
the  duodeniun  there  was  a  perioration  about  the  size  of  a 
small  lead  pencil.    This  was  closed  by  a  purse  string  of 
Unen,  reinforced  by  Lembert  sutures  and  a  piece  of  omen- 
tum which  was  at  hand  was  sewn  over  the  ulcer  site.    The 
lumen  of  the  duodenum  did  not  seem  to  be  encroached  upon 
to  any  serious  extent  by  the  repair.     Cigarette  drains  were 
placed  in  the  duodenal  and  right  iliac  regions.    The  pa- 
tient's pulse  remained  fast  for  several  dajrs  and  on  the 
third  day  he  developed  a  broncho-pneumonia,  but  held  his 
own  very  well  and  gradually  improved.    The  wound  broke 
down  quite  a  good  deal,  making  his  convalescence  slow,  but 
on  July  27th  he  was  discharged  perfectly  weU  and  able  to 
eat  regular  diet. 
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FURTHER   REPORT   OF   CASES   OF   DYSMENORRHEA   RELIEVED 

BY  NASAL  TREATMENT^ 

By  JOSEPH  BRETTAUER,  M.  D.,  New  York  City 


AT  the  meeting  of  this  society  held  in  May, 
1911,  when  I  called  attention  to  the  "Nasal 
Treatment  of  Obstinate  Cases  of  Dysmen- 
orrhea",* I  h^id  had  a  very  limited  experience  with 
this  form  of  therapy.  I  was  prompted  to  report 
the  few  cases  whidi  I  had  observed,  only  because 
the  residts  were  of  such  an  astounding  character. 
I  could  not  at  that  time  form  an  opinion  as  to  the 
value  of  the  treatment,  as  far  as  permanent  re- 
sults were  concerned. 

Since  then  a  larger  number  of  cases  have  been 
treated  and  kept  under  observation  for  periods 
ranging  from  three  years  to  several  months.  I 
feel,  therefore,  that  I  am  not  only  justified,  but 
that  it  is  my  duty  to  report  to  you  the  histories  of 
these  cases  in  detail. 

The  cases  observed  number  66  in  all  and  the 
results  have  been  so  favorable  that  the  nasal 
treatment  of  certain  forms  of  dysmenorrhea 
appears  to  be  an  extremely  valuable  adjunct  to 
the  methods  heretofore  employed  for  the  relief 
of  menstrual  pain.  Of  these  66  cases,  33  were 
inmiediately  benefited;  that  is  to  say,  the  first 
period  following  treatment  was  painless;  17  were 
immediately  improved,  the  former  suffering  being 
greatly  diminished;  15  were  not  relieved  at  all. 

On  April  i,  1913, 1  made  an  effort  to  commu- 
nicate with  all  patients  treated  since  April,  1910; 
in  18  instances  no  report  could  be  obtained. 
Twenty-two  patients  report  that  they  are  ab- 
solutely cured;  some  of  tJiese  belong  to  the  early 
series  treated  in  1910  and  early  in  191 1,  giving  a 
history  of  from  12  to  24  months  of  absolute  re- 
lief. Seven  of  the  older  cases  reported  a  vast 
improvement,  and  only  five,  in  addition  to  the 
fifteen  which  were  not  relieved  immediately,  re- 
ported no  benefit. 

Considering,  then,  that  in  over  half  the  pa- 
tients treated  we  were  able  to  afford  immediate 
relief,  and  that  permanent  relief  was  obtained  in 
about  one  third,  doubt  as  to  the  value  of  the 
treatment  is  impossible. 

As  far  as  the  class  of  cases  is  concerned,  I 
would  say  that  they  are  young  women,  both 
married  and  single,  for  whom  all  the  recognized 
means  for  the  relief  of  dysmenorrhea  had  been 
previous)^  employed,  in  some  cases  by  me,  but 
in  the  majority  of  instances  by  others,  and  whose 

*  Am.  J.  Obst,  N.  Y.,  191  z,  bdv.  No.  a 


pelvic  organs  presented  no  organic  lesion.  It 
would  occupy  too  much  time  and  space  if  I  were 
to  go  into  a  closer  analysis  of  the  material  from 
which  these  cases  are  drawn  and  those  interested 
will  find  in  the  appended  table  all  the  desired 
mformation. 

Of  the  many  symptoms  complained  of,  both 
previous  to  and  during  menstruation,  one  group 
stands  out  prominently;  those  characterized  by 
premenstrual  headache  and  nausea,  and  men- 
strual colic  after  the  onset  of  the  flow. 

In  looking  over  my  reports,  I  find  that  in 
most  instances  it  is  just  this  symptom  complex 
which  is  promptly  relieved.  A  few  of  these 
cases  require  special  mention. 

Case  i.  A  young  woman  who  had  been  dilated  and 
curetted  twice  without  relief.  She  was  immediately  re- 
lieved by  three  cauterizations  and  reports  that  the  relief 
lasted  about  one  year.  Although  she  suffers  somewhat  at 
present,  she  is  infinitely  better  than  she  was  three  years 
ago. 

Case  2.  Relief  was  immediate.  With  the  assistance 
of  an  occasional  cauterization,  she  remains  perfectly  well. 

Case  ii.  Has  been  married  eight  years,  never  preg- 
nant. She  suffered  intensely  before  and  until  the  men- 
strual flow  was  established.  She  had  been  operated  upon 
four  times  without  relief.  There  was  a  deviation  of  the 
cartilaginous  septum  of  the  nose,  which  was  corrected  by 
resection  on  October  17,  191 1.  The  sensitive  spots  were 
cauterized  at  the  same  time.  On  October  29th  menstrua- 
tion was  absolutely  painless  and  remained  so  until  she 
became  pregnant.  She  was  normally  confined  in  No- 
vember, 1912,  and  reports  on  April  i,  1913,  that  she  is 
nursing  her  child  and  is  in  perfect  health. 

Case  20.  This  patient  had  been  curetted  several 
times.  She  had  been  advised  to  have  a  hysterectomy 
performed  for  the  relief  of  her  suffering.  There  was  no 
local  lesion.  She  was  completely  relieved  after  three 
applications  and  reports  a  permanent  cure  on  April  i,  191 3, 
fifteen  months  after  the  first  application  was  made. 

One  fact  deserves  mention,  although  it  may 
or  may  not  have  any  connection  with  the  subject 
under  discussion.  In  addition  to  Case  ii,  there 
were  three  other  cases  observed  of  nulliparous 
women  who  conceived  shortly  after  their  men- 
strual suffering  ceased.  One  aborted  at  the 
third  month;  the  others  are  now  in  the  second 
half  of  pregnancy. 

It  has  already  been  stated  that  practically 
none  of  the  cases  presented  any  pelvic  lesions. 
Several,  however,  had  pathological  conditions 
in  the  nose,  the  correction  of  which  was  followed 
by  inmiediate  relief. 
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Accurate  observations  have  shown  that  the 
areas  in  the  nose  (the  anterior  half  of  the  lower 
turbinates  and  the  tuberculum  of  the  septum), 
which  Fliess  called  "Genitalstellen,"  are  in- 
variably swollen,  more  prominent,  bleed  more 
readily  upon  slight  touch,  and  are  exceedingly 
hyperaesthetic  preceding  and  during  menstrua- 
tion. Normally,  all  of  these  characteristics  dis- 
appear with  the  termination  of  the  menstrual 
period.  With  the  exception  of  the  few  cases  in 
which  a  distinctly  pathological  condition  was 
found  in  the  nose,  the  characteristic  menstrual 
appearance  of  the  sensitive  spots  was  apparent 
during  the  intermenstrual  period  to  a  greater  or 
less  degree.  This  fact  allowed  Dr.  Errul  Mayer, 
who,  as  stated  in  my  first  report,  has  exclusively 
done  the  nasal  part  of  the  work,  to  correctiy 
forecast  a  favorable  result  in  those  cases  in 
which  this  appearance  of  the  sensitive  spots 
persisted. 

WhUe  in  our  early  series  we  employed  the  so- 
called  cocaine  experiment  exclusively,  and  only 
followed  its  positive  reaction  with  the  cauteriza- 
tion of  the  sensitive  spots  by  actual  cautery, 
galvano-cautery,  or  trichloracetic  acid,  we  have 
for  over  a  year  entirely  discarded  this  experi- 
mental feature  of  the  treatment  and  employed 
cauterization  by  trichloracetic  add  alone.  It 
was  found  best  to  cauterize  at  intervals  of  from 
three  to  seven  days  during  one  intermenstrual 
period.  In  some  cases  this  had  to  be  repeated 
during  one  or  two  successive  intermenstrual 
p)eriods.  The  application  of  trichloracetic  acid 
is  somewhat  painful  and  an  application  of  five 
per  cent  cocaine  to  the  sensitive  spots  is  made 
prior  to  the  cauterization. 

Since  the  appearance  of  Fliess'  monograph,  in 
1897,  this  subject  has  received  a  great  deal  of 
attention.  Publications  appeared  by  Siegmund, 
SchiflF,  Koblanck,  Seifert,  and  many  others. 
The  verdict  was  unanimous  regarding  the  value 
of  nasal  treatment  in  certain  forms  of  dysmenor- 
rhea. 

Controversies  arose,  however,  when  an  ex- 
planation based  on  anatomical  and  physiological 
facts  was  attempted.  The  theory  of  suggestion 
was  at  once  rejected  by  those  who  had  gained  a 
larger  experience  in  employing  the  treatment. 
It  seems  to  me,  however,  that  in  some  few  in- 
stances, suggestion  is  of  some  assistance.  A 
general  anaesthetic  effect  of  cocaine  was  held 
responsible  by  some  for  the  result.  This  was 
easily  disproved,  and  judging  from  our  own  ex- 
perience, it  plays  no  rdle  whatever.  In  the  last 
half  of  the  series,  we  have  not  employed  the 
cocaine  experiment  at  all. 


Fliess^  made  an  attempt  to  explain  the  connec- 
tion between  the  genital  spots  in  the  nose  with 
the  genital  organs,  by  means  of  Head's  segmen- 
tation theory.  This  theory  was  supported  by 
Siegmund.*  Seifert,  however,  in  a  recent  pub- 
lication,' refused,  after  careful  analysis,  to  accept 
this  explanation.  It  would  entail  an  undue  pro- 
longation of  this  paper  were  I  to  quote  the  differ- 
ent theories  advanced  by  many  authors,  which 
Seifert  mentions.  One  fact,  however,  stands 
out  clearly:  no  direct  anatomical  connection  has 
as  yet  been  demonstrated  between  the  genital 
spots  in  the  nose  and  the  genital  organs. 

In  conclusion,  I  wish  to  say,  after  an  experience 
with  this  form  of  treatment  covering  a  period  of 
over  three  years,  that  I  consider  it  of  great  value 
and  one  which  should  be  resorted  to  in  all  cases 
of  dysmenorrhea  where  pelvic  disease  is  absent 

REPORT  OF  CASES 

Case  i.  M.  L.,  age  23,  single.  April  13,  1910. 
Symptoms:  Excruciating  pain  for  ten  days  each  month; 
obliged  to  go  to  bed  and  to  use  hypodermics  or  sedatives. 
1905,  dilated  and  curetted  without  relief.  Treatmoit: 
Cocaine  applied  three  times  a  day  at  onset  of  menstruation 
and  during  same.  Pain  severe  for  three  days.  May  6, 
galvano-cautery;  May  15,  cautery  again.  June  15, 
menstruation  without  pain.  Inmiediate  result:  Decem- 
ber 9,  1910,  reports  no  further  recurrence  of  pain  with 
menstruation.  Final  result:  Temporary  relief.  April  i, 
1913,  relief  lasted  over  one  year;  suffers  at  present,  but 
not  so  severely  as  before.    Has  not  been  treated  again. 

Case  2.  C.  S.,  age  24,  single.  October  12,  1910. 
Sjonptoms:  Dysmenorrhea  very  severe;  severe  headaches 
and  nausea  one  week  before  and  first  two  days,  severe 
bearing  down  pains  with  nausea  and  headache.  Has  had 
enchondrosis  of  right  septum  and  both  inferior  turbinates 
are  swollen.  Treatment:  Daily  application  of  cocaine  to 
nose  one  week  before  menstruation;  no  preliminary  dis- 
turbance. Menstruated  without  pain;  never  menstruated 
so  easily.  October  29,  removed  large  spur  and  part  of 
left  inferior  turbinate.  November  13,  menstruation 
without  premonitory  nausea  or  headadie  and  without 
pain.  Remained  entirely  well  for  seven  months,  when 
nausea  returned  with  menstruation.  Cautery  to  sensitive 
spots.  Immediate  result :  November  1 1 ,  19 1 1 ,  has  had  no 
pain  or  discomfort  since  last  note;  cured.  Final  result: 
Improvement  only  temporary;  requires  application  of 
tridiloracetic  acid  from  time  to  time,  which  affords  oom- 
plete  relief. 

Case  3.  A.  K.,  age  25,  single.  October  5,  1910. 
Symptoms:  Codeine  was  necessaiy  for  several  years  to 
control  nausea  and  headache.  Two  large  enchondroses  of 
the  nasal  septiun.  Treatment:  Removal  of  the  septal 
spurs;  cautery  to  the  sensitive  spots.  Immediate  re«ilt: 
Cured.    Final  result:  April  i,  1913,  permanent  cure. 

Case  4.  H.  N.  B.,  age  22,  single.  February  20,  191X. 
Symptoms:  Dysmenorrhea  very  marked,  pain  beginning 
one  hour  after  flow;  lasts  24  to  36  hours.  Treatmoit: 
Cocaine  appUed  to  sensitive  spots  at  onset  of  menstruatioa 

1  Beadmngen  zwiachen  Naae  tmd  wetblidien 
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with  considerable  relief.  Immediate  result:  Improved. 
Final  result:  No  report. 

Case  5.  R.  A.,  age  24,  married.  March  27,  191 1. 
Symptoms:  Severe  pain  and  vomiting  first  day.  Treat- 
ment: Treated  with  cocaine  to  sensitive  spots  for  two 
days  in  advance.  Immediate  result:  No  further  discom- 
fort.   Final  result:  April  i,  19131  cured. 

Cass  6.  B.  L.,  age  39,  married.  April  29,  191 1. 
Symptoms:  Very  severe  pain  for  four  days  previous  to 
and  severe  bearing  down  pain  during  menstruation. 
Treatment:  May  1-2,  large  spurs  removed.  Galvano- 
cautery  to  both  sides.  Inunediate  result:  May  20,  free 
menstruation  with  slight  pain,  never  severe.  June  14, 
no  pain  at  all.    Final  result:  191 2,  relief  only  temporary. 

Case  7.  B.  S.,  age  28,  married.  May  13,  1911. 
Symptoms:  Severe  pain  at  time  of  menstruation.  Vica- 
rious nose-bleed.  Treatment:  Galvano-cautery  applied 
to  sensitive  areas.  Immediate  result:  February  9,  191 2, 
reports  complete  cure.    Final  result:  No  report. 

Case  8.  R.  F.,  age  28,  married.  June  5, 191 1.  S3rmp- 
toms:  Pain  on  right  side  one  week  before  and  first  day 
only.  Treatment:  June  23  and  27,  cautery.  A  por- 
tion of  right  inferior  turbinate  was  also  removed.  Imme- 
diate result:   September  6,  reports  no  relief  whatever. 

Case  9.  S.  S.,  age  23,  married.  July  11, 191 1.  Symp- 
toms: Pain  so  severe  t£at  she  is  obliged  to  remain  in  bed 
first  day  and  requires  hypnotics.  Two  operations  without 
relief.  Treatment:  Cautery  to  sensitive  spots,  July  11 
and  18.  Immediate  result:  August  31,  reports  absolute 
freedom  from  pain.  Final  result:  Patient  has  left  city; 
no  further  report. 

Case  xo.  R.  G.,  age  25,  single.  October  14,  191 1. 
Symptoms:  Has  pain  ten  days  before  each  period;  lasts 
all  night  of  first  day.  Treatment:  Cautery  to  sensitive 
spots.  Inunediate  result:  Reports  no  pain.  Final  result: 
DoubtfuL 

Case  ii.  M.  H.,  age  28,  married.  October  16,  191 1. 
Symptoms:  Married  eight  years;  no  children.  Intense 
colidLy  pain  immediately  before  and  until  menstruation 
begins.  Last  menstruation  September  26.  Has  been 
operated  upon  four  times  without  relief.  Has  deviation 
of  cartilaginous  septum  to  the  left.  Treatment:  October 
17,  resection.  Cautery  applied  to  sensitive  spots.  Octo- 
ber 29,  menstruated  without  pain  for  the  first  time  in 
eight  years.  Immediate  result:  November  20,  191 1,  has 
menstruated  regularly  since  last  report;  has  had  no  pain 
whatever.  June  17,  reports  that  she  is  five  months  preg- 
nant. Normal  confinement.  November,  191 2.  Final 
result:  Nursing  her  child. 

Case  12.  B.  L.,  age  21 ,  married.  October  20,  191 1. 
Symptoms:  Severe  pain  for  twelve  hours  before  and  two 
days  during  menstruation.  Treatment:  Cautery  applied, 
October  20  and  November  8.  Immediate  result: 
No  improvement. 

Case  13.  A.  S.,  age  24,  married.  October  23,  191 1. 
Symptoms:  Severe  dysmenorrhea.  Treatment:  Cautery 
applied.  Inunediate  result:  Decided  diminution  of  pain 
at  next  menstruation.    Final  result:    Cured,  April    i, 

1913- 
Case  14.    A.  M.,  age  26,  married.    October  30,  191 1. 

Symptoms:  Dysmenorrhea  one  week  before  and  five 
days  dming  menstruation.  Treatment:  November  12, 
cautery;  severe  epistaxis  followed.  November  25,  men- 
struation.   Immediate  result:  No  relief  whatever. 

Case  15.  E.  R.,  age  17,  single.  November  i,  191 1. 
(R.  F.)  Symptoms:  Severe  pain  first  two  days;  must  go  to 
bed;  irregular.  Treatment:  Cautery  applied  to  sensitive 
spots.  December  27,  menstruation,  no  pain.  Immediate 
result:  Has  been  well;  cured.  Final  result:  Cured, 
April  I,  1913. 


Case  16.  I.  M.,  age  15,  single.  November  i,  191 1. 
(R.  F.)  Symptoms:  Very  severe  pain  2-3  days  before  and 
entire  period  of  three  days  of  menstruation.  Treatment: 
Trichloracetic  acid  applied.  November  i ,  no  pain.  Decem- 
ber 5  and  January  2,  trichloracetic  acid  again  applied.  Im- 
mediate result:  No  more  pain.  Final  result:  April  i,  1913, 
cured. 

Case  17.  S.  R.,  age  27,  married.  November  i,  1911. 
(R.  F.)  Treatment:  Electro-cautery.  Immediate  result: 
No  improvement. 

Case  18.  L.  M.,  age  38,  single.  November  23,  191 1. 
Symptoms:  Bearing  down  pain  ten  days  before  menstrua- 
tion, ceases  two  da3rs  before  and  is  very  severe  during 
flow.  Treatment:  November  23,  November  28,  Decem- 
ber 8,  galvano-cauteiy.  December  9,  menstruated  with- 
out pain.  December  21,  28,  trichloracetic  acid  applied. 
Immediate  result:  Temporary  relief.  Final  result:  Not 
benefited. 

Case  19.  R.  G.,  age  23,  single.  December  6,  1911. 
Symptoms:  Constant  pain  in  abdomen;  worse  for  two 
days  during  menstruation.  Treatment:  Cautery  applied 
once.    Immediate  result:  Not  benefited. 

Case  20.  M.  W.,  age  21,  single.  December  22,  191 1. 
Symptoms:  Pain  on  both  sides  two  days  before  men- 
struation, lasting  three  days  after.  Faints  from  pain. 
Curetted  three  times;  hysterectomy  recommended.  No 
loc^l  lesion  except  a  post-parametritis.  Treatment: 
Trichloracetic  add  applied  on  December  22.  December 
26,  next  menstruation  absolutely  without  pain.  Two 
more  applications.  Immediate  result:  June  27,  191 2,  no 
return  of  pain  since  last  treatment  six  months  ago.  Final 
result:  April  i,  1913,  cured. 

Case  21.  M.  B.,  age  37,  married.  January  5,  1912. 
Symptoms:  Severe  pain  first  day;  lasts  during  entire 
menstruation.  Nullipara.  Ventrofixation;  recurrence  of 
retroflexion.  Treatment:  Trichloracetic  acid  applied. 
Lnmediate  result:  Ciured. 

Case  22.  E.  McR.,  age  23,  single.  January  10,  191 2. 
Symptoms:  Four  hours  after  menstruation  begins  and 
continuing  for  five  hours  there  is  extreme  suffering.  Treat- 
ment: Daily  cocaine  applications  failed  to  relieve.  Trichlor- 
acetic acid  applied  three  times.  Immediate  result:  No 
benefit. 

Case  23.  B.  S.,  age  31,  married.  January  15,  1912. 
S3rmptoms:  Has  facial  neuralgia  on  second  day  of  menses. 
Two  weeks  later  pain  over  right  facial  nerve;  is  completely 
incapacitated.  Treatment:  Trichloracetic  acid  applied. 
January  17,  menses  lasting  three  days,  no  pain.  January 
20,  29,  trichloracetic  acid  again  applied.  Immediate 
result:  Improved.     Final  result:  No  report. 

Case  24.  F.  A.,  age  27,  married.  January  23,  191 2. 
Symptoms:  Severe  pain  in  manmiary  glands  two  weeks 
before  menstruation.  Treatment:  Three  applications  of 
trichloracetic  acid.  Immediate  result:  January  26, 
pain  in  mammary  glands.    Final  result:  No  benefit. 

Case  25.  R.  B.,  age  21,  married.  February  16,  191 2. 
S3anptoms:  Pain  first  and  second  day.  Treatment:  Two 
applications  of  trichloracetic  add.  Immediate  result: 
No  pain  at  next  period. 

Case  26.  J.  P.,  age  24,  married.  February  28,  191 2. 
S3rmptoms:  Pain  first  day,  worse  on  second  day.  Treat- 
ment: Four  applications  of  trichloracetic  acid.  June 
20,  three  applications  of  trichloracetic  add.  Immediate 
result:  Relief  at  some  periods  and  none  at  others.  Final 
result:  April  14, 1913,  not  relieved. 

Case  27.  F.  H.,  age  30,  single.  March  23,  191 2. 
Symptoms:  Pain  severe  first  day,  growing  gradually 
worse;  compelled  to  remain  in  bed  3-4  days  each  month. 
Treatment:  Trichloracetic  add  applied  three  times. 
April  3,  slight  pain  for  two  days,  none  after  that.     Four 
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more  applications  in  April.  May  2,  feeb  much  easier; 
rested  m  bed,  but  could  read  and  take  food.  No  severe 
pain.  May  27,  no  cramps  at  all^  felt  comfortable  during 
whole  period.  Immediate  result:  Greatly  improved. 
Final  result:  April,  1913,  improved. 

Case  28.  £.  F.  R.,  age  26,  single.  April  24,  191 2. 
Symptoms:  Constant  pain  on  right  side;  begins  day  before 
menstruation,  lasts  two  days.  Treatment:  Three  applica- 
tions of  trichloracetic  acid.  Much  improved  at  next 
menstruation;  one  following  associated  with  some  pain. 
Inmiediate  result:  Greatly  improved.  Final  result:  No 
report. 

Case  29.  A.  B.,  age  28,  married.  April  4,  191 2. 
Symptoms:  Severe  cramps  first  day,  has  to  go  to  bed;  is 
due  to  menstruate  tomorrow.  Treatment:  Cocaine  ap- 
plication foUowed  by  immediate  relief.  \  single  applica- 
tion of  trichloracetic  acid  made  the  following  day.  Imme- 
diate result:  July  12,  reports  that  she  has  been  in  splendid 
condition;  has  had  no  cramps  and  very  little  tired  feeling. 
Final  result:  April  i,  19 13,  cured. 

Case  30.  A.  M.,  age  29,  married.  April  15,  191 2. 
Symptoms:  Headache  prior  to  menstruation;  severe  back- 
ache during  entire  period.  Treatment:  Only  two  applica- 
tions could  be  given  as  the  patient  left  the  city.  Immedi- 
ate result:  No  relief. 

Case  31.  £.  G.,  age  30,  married.  April  13,  191 2. 
Symptoms:  Severe  headache  one  week  before  and  severe 
cramps  first  and  third  day.  Treatment:  Three  applica- 
tions of  trichloracetic  acid;  no  improvement  at  next  men- 
struation. Three  more  applications  with  no  improve- 
ment.   Immediate  result:  No  benefit. 

Case  32.  F.  S.,  age  32,  married.  April  16,  191 2. 
Symptoms:  Severe  pain  five  days  before  and  again  for 
one  day  six  days  later.  Treatment:  Three  applications 
of  trichloracetic  acid;  pain  at  next  period  not  so  severe  as 
usual;  two  more  applications.  Immediate  result:  August 
28,  cessation  of  all  pain  during  past  three  months.  Final 
result:  April  i,  19 13,  cured. 

Case  ^s-  M.  C.,  age  38,  single.  April  17,  191 2. 
Symptoms:  Severe  headache  and  nausea  at  menstruation. 
Treatment:  Four  applications  of  trichloracetic  acid. 
Inmiediate  result:  No  benefit. 

Case  34.  P.  F.,  age  28,  single.  April  24, 1912.  Symp- 
toms: Irregular  menstruation;  severe  cramps  and  head- 
ache. Chills  2-3  days  before.  Treatment:  Three  ap- 
plications of  trichloracetic  acid.  May  23,  no  chiUs,  and 
pain  for  only  one  half  day  before.  Immediate  result:  No 
further  chills;  pain  so  slight  as  not  to  interfere  with  daily 
work.     Final  result:  April  i,  1913,  cured. 

Case  35.  F.  S.,  age  24,  married,  sterile.  April  29, 
191 1.  Symptoms:  Pain  one  week  before  and  first  day, 
flow  very  scant.  Treatment:  Four  applications  of  tri- 
chloracetic acid  in  April  and  May.  May  22,  no 
abdominal  pain,  sh'ght  headache.  Immediate  result:  Sep- 
tember, 191 2,  has  had  no  further  discomfort  and  is  now 
two  weeks  overdue.  December,  191 2,  has  been  well 
since  last  note.  Final  result:  Cured.  Aborted  at  third 
month. 

Case  36.  F.  K.,  age  30,  married.  May  i,  1912. 
Symptoms:  Constant  pain  in  abdomen;  worse  on  right 
side.  Severe  pain  3-4  days  before  menstruation.  Treat- 
ment: Four  applications  of  trichloracetic  acid  in  May, 
resulting  in  relief  from  pain;  the  following  month,  no 
treatment,  and  pain  as  before.  Immediate  result:  Tem- 
porary improvement. 

Case  37.  S.  F.,  age  ^$f  married.  One  child  eight 
years  of  age.  May  3,  191 2.  Symptoms:  Very  severe 
pain  and  vomiting  each  month.  Treatment:  Three  ap- 
plications of  trichloracetic  acid.  Immediate  result: 
August,  191 2,  reports  absolute  cessation  of  pain  and  no 


vomiting  for  the  past  three  months.  Final  result:  April 
I,  1913,  cured. 

Case  38.  £.  L.  S.,  age  29,  married,  bipara.  May  3, 
19 1 2.  Symptoms:  Severe  pain  for  twelve  hours  on  first 
day.  Treatment:  On  evening  of  first  day  of  menstruation 
cocaine  applied  to  sensitive  spots  with  immediate  relief  of 
pain;  application  repeated  on  following  morning.  Imme- 
diate result:  June,  1912,  menstruated  without  pain.  Final 
result:  April  i,  1913,  cured. 

Case  39.  S.  L.,  age  24,  single.  May  13, 191 2.  Symp- 
toms: Excruciating  pain  on  first  day.  Treatment: 
Trichloracetic  acid  applied.  Immediate  result:  Improved. 
Final  result:  April  i,  19 13,  cured. 

Case  40.  S.  S..  age  24,  married.  May  23,  191 2. 
Symptoms:  Pain  for  short  time  before  menstruation; 
lasts  3-4  days;  codeine  required  for  its  relief.  Treatment : 
Four  applications  of  trichloracetic  acid  prior  to  next  men- 
strual period.     Immediate  result:  No  relief. 

Case  41.  J.  S.,  age  28,  married.  May  27,  191 2. 
Symptoms:  Cramps  one  week  before;  very  severe  the 
first  day.  Treatment:  Cocaine  applied  at  once  as  she  is 
about  to  menstruate;  also  following  morning  and  evening. 
Inmiediate  result:  No  pain  first  day  as  formerly.  Final 
result:  Not  benefited. 

Case  42.  M.  K.,  age  19,  single.  June  8, 191 2.  Symp- 
toms: Severe  cramps  and  headache  one  week  before. 
Treatment:  Trichloracetic  acid  June  8,  11,  14.  July  2, 
menses  appeared  one  week  late;  no  premonitory  pain  and 
no  pain  whatever  during  the  whole  period;  first  time  in 
years  that  she  has  been  free  from  pain.  Flow  greater 
than  before.  Immediate  result:  .\ugust  i,  191 2,  men- 
struated on  time;  no  preceding  pain;  some  headache  on 
second  day;  no  further  discomfort.  November  i,  191 2, 
cured.     Final  result:  April  i,  1913,  cured. 

Case  43.  M.  N.,  age  37,  married.  June  10,  191 2. 
Symptoms:  Constant  pain  in  bladder  and  all  over  abdo- 
men; severe  cramps,  worse  on  first  and  second  days. 
Treatment:  Four  applications  of  trichloracetic  acid; 
failed  to  relieve.     Immediate  result:  No  benefit. 

Case  44.,  F".  S.,  age  25,  single.  July  11,  191 2.  Symp- 
toms: Severe  pain;  has  to  remain  in  bed  for  three  days; 
requires  sedatives.  Has  had  two  operations  without 
benefit.  Treatment:  Cocaine  applied  at  midnight  of 
first  day  and  again  the  following  morning;  no  relief. 
Immediate  result:  No  benefit. 

Case  45.  F.  B.,  age  26,  married.  September  7,  191 2. 
Symptoms:  Severe  pwiin  on  first  day.  Treatment:  Sep- 
tember 14,  JO,  27,  applications  of  trichloracetic  acid. 
Immediate  result:  Pain  not  so  severe  on  first  day;  im- 
proved. 

Case  46.  S.  L.,  age  31,  married.  September  9,  191 2. 
Symptoms:  Severe  cramps  one  week  before;  worse  on 
first  and  second  day;  menstruation  has  always  been  verv- 
painful.  Has  cramps  now,  expects  to  be  unwell  September 
10.  Treatment:  Cocaine  applied,  followed  by  trichlor- 
acetic acid.  Immediate  result:  Unwell  September  15, 
without  premonitory  pain.     Cured. 

Cask  47.  R.  D.,  age  29,  married.  September  17, 191 2. 
Symptoms:  Constant  pain  in  lower  abdomen;  severe  2-3 
days  before  menstruation,  becoming  worse  first  two  days. 
Treatment:  Trichloracetic  acid  September  17,  20,  24,  27. 
Inunediate  result:  Cured;  no  pain  and  very  slight  distur- 
bance at  menstruation.  Final  result:  April  i,  191 3.  relief 
only  tem|)orar>'. 

Case  48.  K.  H.,  age  19,  single.  Sept.  19,  10 12. 
Symptoms:  Very  severe  pain  one  day  before  and  2-3  da}** 
during  menstruation.  Treatment:  September  19,  2St  27, 
trichloracetic  acid.     Immediate  result :  No  relief. 

Case  40.  K.  S.,  age  28,  married.  September  24,  191 2. 
(R.  F.)     Symptoms:  Cramps  eight  days  before,  becoming 
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extreme  after  flow  is  established.  Treatment:  September 
24,  28,  October  i,  trichloracetic  acid.  Immediate  result: 
October  3.  no  cramps;  four  days  overdue.  Cured. 
Final  result:  April  i,  1913,  pregnant  three  months. 

Case  50.  R.  S.,  age  27,  single.  October  12,  191 2. 
Symptoms:  Severe  pain  for  four  or  five  days;  has  had  pain 
occur  ten  days  after;  always  has  pain  after  flow  is  over. 
Treatment:  October  12,  17,  22,  trichloracetic  acid.  Im- 
mediate result :  Greatly  improved. 

Case  51.  £.  L.,  age  31,  single.  October  14,  191 2. 
Symptoms:  Severe  cramps  one  week  before  and  first  day; 
headache,  nausea,  vomiting  for  24  hours;  flooding  for  two 
months.  P'ibroid  in  anterior  wall  of  uterus.  Treatment: 
October  14,  19,  24,  29,  trichloracetic  acid.  Immediate 
result:  Flow  diminished,  otherwise  no  improvement. 
Final  result:  April  i,  1913,  no  benefit. 

Case  52.  M.  B.,  age  20,  married.  October  26,  191 2. 
(R.  F.)  Symptoms:  Severe  pain  second  and  third  day. 
Operation  gave  no  relief.  Treatment:  October  26,  30, 
November  4,  11.  trichloracetic  acid.  Immediate  result: 
Cured. 

Case  53-  C.  C,  age  27,  single.  October  26,  191 2. 
Symptoms:  General  depression  before;  very  severe  pain 
first  and  second  day.  Treatment:  October  26,  30,  No- 
vember 4,  8,  trichloracetic  acid.  Immediate  result:  Cured. 
Final  result:  April  1,1913,  cured. 

Case  54.  D.  H.,age  22,  married.  November  7,  1912. 
(R.  F.)  Symptoms:  Pain  first  day;  due  to-day.  Treat- 
ment: Daily  applications  of  cocaine  (6).  Immediate 
result:  No  menstruation;  pregnant.  Final  result:  April 
1, 1 913,  pregnant  four  months. 

Case  55.  F.  G.,  age  34,  married.  November  15,  191 2. 
Symptoms:  Menstruates  for  one  day  only;  severe  head- 
ache for  four  days  before  and  during  and  after  menstrua- 
tion. Treatment:  November  15,  20,  25,  30,  trichloracetic 
acid.  Immediate  result:  Flow  lasted  three  days;  no 
premonitory  symptoms;  no  pain.     Cured. 

Case  56.  S.  H.,  age  22,  married.  November  18,  191 2. 
Symptoms:  Pain  in  back  almost  constant;  worse  before 
menstruation.  Treatment:  November  15,  20,  25,  30, 
trichloracetic  acid.  Immediate  residt:  Much  less  dis- 
comfort after  first  two  treatments.  Final  result:  .April 
I,  191 3,  improved. 

Case  57.  H.  L.,  age  41,  married.  November  25,  191 2. 
Symptoms:  Severe  headache  and  nausea  four  days  before; 
requures  morphine.  Treatment:  November  25,  30, 
December  3,  9,  19,  23,  January  2,  trichloracetic  acid. 
Immediate  result:    Some  headache  and  nausea,  but  not 


severe.  Final  result:  April  i,  19 13,  no  headaches  for 
three  f>eriods;  cured. 

Case  58.  D.  W.,  age  26,  single.  December  5,  191 2. 
Symptoms:  Headaches  two  days  before;  nausea  and 
cramps.  Treatment:  December  5,  10,  16,  trichloracetic 
add.  Immediate  result:  111  in  bed  with  general  malaise. 
No  headache,  nausea,  or  cramps.  Cured.  Final  result: 
April  I,  1913,  improved. 

Case  59.  S.  G.,  age  24,  married.  December  12,  191 2. 
Symptoms:  Severe  pain  during  whole  period.  Treat- 
ment: December  12,  17,  23,  28,  trichloracetic  acid.  Im- 
mediate result:  Greatly  relieved. 

Case  60.  F.  M.,  age  24,  married.  December  13, 191 2, 
S>inptoms:  Pain  very  severe  before  and  lasting  3-4  days. 
Constant  pain  for  the  past  year;  nausea  and  fainting. 
Treatment:  December  12,  17,  23,  28,  trichloracetic  acid. 
Final  result:  April  i,  19 13,  no  benefit. 

Case  61.  B.  M.,  age  19,  .single.  December  28,  191 2. 
Symptoms:  Menstruation  tri-monthly,  pain  one  to  two 
weeks  before  and  during;  last  menstruation  four  weeks  ago. 
Treatment:  December  28,  January  4,  11,  16,  23,  trichlor- 
acetic acid.  Immediate  result:  Menstruated  on  time  two 
days  after  first  application;  no  i>ain  for  the  first  time  in  her 
life.  Cured.  Final  result:  April  i,  1913,  menstruated  in 
February  and  March  without  pain. 

Case  62.  J.  M.,  age  28,  married.  January  8,  1913. 
Symptoms:  Severe  pain  first  day;  headache  day  before. 
Treatment:  January  8,  13,  18,  23,  trichloracetic  acid. 
Immediate  result:  Cured. 

Case  63.  S.  H.,  age  29,  married.  February  3,  1913. 
Symptoms:  Constant  pain  in  right  iliac  fossa;  very  severe 
two  weeks  before  menstruation.  Treatment:  Three 
applications  of  trichloracetic  acid.  Immediate  result: 
No  relief. 

Case  64.  E.  D.,  age  43,  single.  February  25,  1913. 
Symptoms:  Nausea  and  vomiting  after  flow  is  established 
and  occasional  severe  headache  after  cessation.  Treat- 
ment: Four  applications  trichloracetic  acid  between  two 
periods.  Immediate  result:  Only  slight  nausea  after 
menstruation. 

Case  65.  R.  R.,  age  30,  married.  February  28,  1913. 
Symptoms:  Severe  pain  and  nausea  two  days  before. 
Treatment:  Four  applications  trichloracetic  acid  between 
periods.     Immediate  result:  Cured. 

Case  66.  R.  P.,  age  25,  married.  March  14,  1913. 
(R.  F.)  Symptoms:  Severe  cramps;  suffers  greatly  first 
twelve  hours.  Treatment:  Four  applications  trichlorace- 
tic acid  between  periods.     Immediate  result:  Cured. 


UTERINE    INERTIA— ITS    TREATMENT^ 


By  GEORGE  TUCKER  H.ARRISON,  M.  A.,  M.  D.,  Charlottesville,  Virginia 


IT  frequently  happens  that  in  the  very  begin- 
ning of  labor  a  defective  power  is  exhibited 
by  the  uterine  muscle,  and  this  inefficiency, 
well  named  by  the  older  physicians  inertia  uteri, 
continues  during  the  whole  period  of  dilatation. 
This  constitutes  "primary  uterine  inertia."  The 
causes  may  be  either  in  anatomical  changes  in 
the  uterine  muscle  or  in  disturbed  innervation. 


"Secondary  uterine  inertia"  is  that  condition 
which  obtains  when  the  contractions,  sufficiently 
strong  in  the  beginning  of  labor,  gradually,  later 
on,  diminish  in  force  to  a  striking  degree.  The 
uterine  muscle  presents  a  condition  of  exhaustion 
or  fatigue.  In  consequence  of  the  demand  made 
upon  the  uterine  muscle,  possibly  by  abnormal 
obstacles  to  be  overcome,  the  uterus,  unable  to 


1  Read  before  the  American  Gynecological  Society,  Washington.  D.  C,  May  6.  1913. 
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respond,  becomes  exhausted.  It  is  interesting 
to  note  that  in  some  of  these  cases  the  secondary 
uterine  inertia — as  Hofmeier  has  shown — ^is  due 
to  the  fact  that  the  uterine  muscle  in  overcoming 
strong  resbtance  is  retracted  above  the  foetus, 
and  a  maximum  degree  of  retraction  is  attained 
before  the  head  is  expelled. 

According  to  my  observation,  primary  uterine 
inertia  is  apt  to  occur  in  women  who  have  become 
pregnant  for  the  first  time  late  or  near  the  end 
of  menstrual  life.  In  the  simple  form  of  primary 
inertia,  actual  intervention  is  not  often  indicated: 
the  obstetrician,  by  words  of  encouragement 
inspiring  the  patient  with  hope,  confidence,  and 
fortitude,  may  often  work  wonders.  The  patient 
should  not  be  confined  to  bed,  but  urged  to  stand 
up  and  walk  around  the  room.  The  importance 
of  seeing  to  it  that  the  bladder  and  rectiun  are 
emptied  must  be  borne  in  mind.  It  is  an 
egregious  error  to  rupture  the  bag  of  membranes 
prematurely.  Its  invaluable  fimction  in  dilating 
the  cervix  by  hydrostatic  pressure  is  thereby  lost, 
to  the  detriment  of  the  further  course  of  labor. 
An  exception  must  be  made  in  the  case  of  an 
immoderate  distention  and  thinning  of  the  uterine 
walls,  as  occurs  in  hydramnion  or  twins;  then  the 
artificial  rupture  of  the  membranes  has  an  excel- 
lent efiFect.  When  special  circumstances  make  a 
rapid  delivery  indicated,  as  eclamptic  attacks, 
haemorrhage,  decomposition  of  the  uterine  con- 
tents, etc.,  active  intervention  is  demanded.  Hot 
water  vaginal  douches  have  been  reconmiended 
highly  under  these  conditions,  as,  it  is  maintained, 
they  evoke  contractions  in  a  reflex  way,  and  at 
the  same  time  produce  hyperemia  and  relaxation 
of  the  parts  to  be  dilated.  I  must  earnestly  and 
decidedly  deprecate  the  use  of  this  method  of 
treatment,  as  it  dq)rives  the  vagina  of  its  pro- 
tecting coat  of  mucus,  is  liable  to  produce  lesions 
of  the  vaginal  epithelium,  and  thus  favors  septic 
infection;  lastly,  other  methods  are  better.  A 
much  more  effective  method  is  to  dilate  with  the 
metreiuynter  Charpentier  de  Ribes  or  its  modi- 
fication. If  a  strong  traction  is  exerted  on  the 
rubber  bag,  the  pains  become  stronger  in  a  short 
time,  the  cervix  may  be  gradually  dilated,  and 
version  and  extraction  soon  effected. 

As  to  how  far  inertia  itself  constitutes  an 
indication  for  active  intervention,  the  views 
among  prominent  obstetricians  widely  differ. 
Wyder*  says,  "Inertia  in  the  proper  sense  of  the 
the  term  is  no  indication,  but  rather  a  contra- 
indication for  a  forceps  operation,  because  in 
that  case  by  chloroform  narcosis  and  quick 
evacuation  of  the  uterus  the  defective  contrac- 

»  Hand,  f  d.  Geburtsh..  voo  Winckcl.  iii,  408. 


tion  of  the  latter,  with  its  consequences,  is  simply 
made  worse."  Tweedy  and  Wrench,*  represent- 
ing the  practice  at  the  Rotunda  Hospital,  Dublin, 
declare:  "To  deliver  the  feeble  uterus  of  a 
foetus  is  good  treatment;  to  deliver  an  exhausted 
uterus  is  treatment  which  greatly  endangers  the 
mother's  life,  for  post-partum  haemorrhage  wiU 
occur,  because  the  exhausted  uterus  cannot 
contract  and  retract  to  stop  the  haemorrhage." 
On  the  contrary,  Fritsch*  expresses  the  opinion, 
"that  if  the  partiuient  woman  is  too  weak  and 
too  much  ediausted,  in  order  to  employ  the 
auxiliary  forces  effectively  and  to  co-operate  with 
the  uterine  contractions  properly,  if  dsinger  to  the 
life  of  the  child  is  diagnosticated,  we  substitute  the 
defective  force  from  above  by  the  force  of  traction 
from  below;  that  is,  we  apply  the  forceps." 

Let  us,  therefore,  strip  the  subject  of  all 
extraneous  matter,  and  try  to  get  at  the  essential 
facts.  In  the  case  of  primary  inertia  when  the 
membranes  are  intact  the  condition  is  that  which 
obtains  in  pregnancy,  and  consequently  delayed 
labor  is  not  d^gerous  to  mother  or  duld.  The 
most  important  thing,  as  a  rule,  is  patience  on  the 
part  of  the  attending  obstetrician.  Even  when 
the  membranes  have  ruptured  prematurely,  it  is 
not  necessary,  usually,  to  actively  intervene. 
After  a  longer  or  shorter  period  of  inactivity, 
labor  sets  in  and  progresses  favorably,  as  a  rule. 
In  these  cases  I  have  found  a  hypodermic  injec- 
tion of  morphia,  atropia,  and  strychnia  nitrol, 
occasionally  exhibited,  very  useful.  If  the  period 
is  too  protracted,  and  there  is  danger  of  infection, 
I  believe  dilatation  by  the  metreurynter  to  be 
indicated,  and  artificial  delivery. 

I  have  never  had  experience  in  the  use  of 
pituitary  extract,  but  in  view  of  the  many  facts 
brought  forward  showing  its  valuable  properties 
in  stimulating  contractions,  it  would  certainly 
seem  to  be  indicated  in  primary  inertia  when 
dilatation  has  advanced  to  a  considerable  extent 
The  paper  of  Dr.  Humpstone^  read  before  the 
New  York  Obstetrical  Society  is  instructive  and 
well  worthy  of  perusal,  as  well  as  the  remarks  of 
members  of  the  society  in  the  discussion  that 
followed.  The  experience  of  such  observers  as 
Hofbauer,'  Robert  Stem,*  Otto  Fischer,^  Bondy,' 
and  Herman  Schmid'  point  in  the  same  direction: 
Ergot  should  never  be  exhibited  until  after  the 

*  Rotunda  Practical  Midwifoy,  p.  244. 

*  Geburtsh.,  p.  399. 

*  Am.  J.  Obst,  N.  Y.,  Sept,  igxa,  p.  357- 
*ZentraIbI.  f.  G}nalk.,  1911,  p..x37< 

*  BerL  klin.  Wchnschr.,  19x1. 
"*  Zentralbl.  f.  Gynik.,  X9X3. 

*  Beri.  klin.  Wchnachr.,  Aug.  7,  X91X. 

*  GynJlk.  Rundschau,  191X. 
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completion  of  labor,  notwithstanding  the  fact 
that  it  has  been  recommended  by  conspicuous 
authorities.  The  exhibition  of  pituitary  extract 
in  combination  with  strychnia,  as  suggested  by 
Dr.  E.  P.  Davis,  is  worthy  of  trial.  A  point  of  dif- 
ferential diagnosis  should  be  carefully  considered 
which  is  to  establish  the  fact  whether  the  case  in 
hand  is  actually  one  of  primary  inertia  or  simply 
a  case  in  which  labor  has  not  yet  begun.  In 
the  discussion  referred  to  above,  Drs.  Coe  and 
Child,  respectively,  called  attention  to  this 
point.  In  the  paper  of  Dr.  Ryder^  read  before 
the  New  York  Obstetrical  Society,  May  14, 191 2, 
on  "Primary  Uterine  Inertia,"  the  author  makes 
this  remarkable  statement:  "Caesarean  section 
has  a  place  in  primary  uterine  inertia,  and  should 
be  seriously  considered,  even  in  the  absence  of 
obstruction.  It  is  absolutely  safe  for  the  foetus, 
and  is  often  safer  for  the  mother  than  a  hard 
forceps  operation  or  a  breech  extraction."  I 
almost  feel  inclined  to  apply  to  the  author  the 
words  of  Cicero  in  his  speech  against  Cataline: 
Quem  ad  finem  sese  effrenata  jactabit  audada? 
("To  what  limit  will  unbridled  audacity  fling 
itself?  ")  The  rage  for  operative  surgery  certainly 
finds  its  illustration  here. 

In  a  considerable  private,  consulting,  and 
hospital  practice,  extending  over  years,  I  have 
never  seen  a  case  of  primary  inertia  in  which  a 
Cesarean  section  was  indicated,  and  in  which 
obstetric  resources  proved  inadequate.  In  the 
second  stage  of  labor,  after  the  escape  of  the 
anmiotic  fluid,  secondary  inertia  may  occur, 
especially  in  primiparae.  Here,  when  labor  is 
prolonged!,  there  is  danger  to  the  child.  With 
every  pain  the  uterus  becomes  smaller,  the  caliber 
of  all  the  blood  vessels  becomes- less,  a  smaller 
amount  of  blood  circulates,  less  oxygen  is  ab- 
sorbed, more  carbonic  add  remains  in  the  child, 
and  it  dies.  How  shall  we  act  now  in  the  prem- 
ises? Shall  we  wait  until  the  child  becomes 
restless,  until  its  heart's  sounds  beome  exceed- 
ingly rapid,  to  be  afterwards  followed  by  retarda- 
tion, imtil  there  is  an  escape  of  meconium;  or  shall 
we  antidpate  this  condition,  and  apply  forceps, 
provided  the  head  is  well  down  in  tiie  pelvis  and 
resting  on  the  perineum?  It  must  be  borne  in 
mind,  moreover,  that  duration  of  labor  and 
danger  of  infection  stand  in  direct  prop)ortion  to 
each  other.  In  view,  therefore,  of  danger  to  both 
mother  and  child  from  a  protracted  labor,  at  the 
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end  of  the  period  of  expulsion  it  is  absolutely 
logical  to  aid  the  futile  efforts  of  the  p^arturient 
woman  by  the  application  of  the  forceps.  A  note 
of  warning  is  here  in  place.  The  mistake  is  made 
now  and  then  by  those  of  limited  experience  to 
blame  the  uterus,  when  in  point  of  fact  it  is  the 
auxiliary  forces  which  are  at  fault.  Kerr*  has 
recently  called  attention  to  this  subject.  Even 
when  there  is  no  paralysis  of  the  abdominal 
musdes  they  may  have  to  act  at  a  mechanical 
disadvantage.  Thus  in  multiparae  with  pendulous 
abdomens  in  whom  there  is  a  diastasis  of  the  recti, 
so  that  there  exists  a  hernia  lineae  albse,  a  com- 
plication which  adds  much  to  the  difficulties 
presented  by  a  case  of  inertia  uteri.  In  these 
women  with  pendulous  abdomens  the  over- 
distended  and  atrophied  musdes  are  no  longer 
able  to  effect  a  potent  increase  of  pressure  in  the 
abdomen,  and  in  diastasis  of  the  recti  the  uterus 
is  forced  forward  into  the  wide  space  between  the 
musdes  as  soon  as  the  woman  makes  an  attempt 
to  co-operate  by  bearing  down.  Under  these 
circumstances  it  has  been  recommended  by  many 
authorities  to  call  into  play  the  Kristeller  (or 
Bockelmann's  modification)  method  of  expres- 
sion. For  my  part,  I  believe  it  is  better  in  the 
interests  of  mother  and  child  to  apply  the  forceps 
and  so  end  quickly  and  safely  a  painful  situation. 
In  the  description  of  cases  of  uterine  inertia  and 
the  treatment  employed  I  have  observed  that 
reference  was  made  to  the  use  of  high  forceps. 
It  is  my  firm  conviction  that  when  the  head  is 
movable  above  the  superior  strait  that  under  all 
drciunstances  the  forceps  is  contra-indicated, 
and  that,  in  the  interests  of  mother  and  child, 
podalic  version  followed  by  extraction  is  in- 
dicated, and  is  much  easier  for  the  obstetridan 
than  high  forceps.  The  prindple  has  been 
advocated  by  eminent  authorities  that  in  estab- 
lishing indications  k  propos  of  this  theme  we 
should  regard  primarily  the  life  and  health  of  the 
mother,  as  the  life  of  the  child  is  not  to  be 
estimated  as  highly  as  that  of  the  mother.  It  is 
the  glory  of  the  modem  development  of  obstet- 
rics, however,  that  it  makes  its  highest  problem 
the  endeavor  to  save  the  lives  of  both  mother 
and  child;  and  this  placing  in  opposition  their 
respective  interests  is  much  to  be  deprecated. 
As  imdoubtedly  haemorrhage  may  occur  in  cases 
of  secondary  inertia  it  is  a  part  of  wisdom  to  be 
prepared  to  meet  this  emergency. 

*  Operative  Midwlfeiy,  ad  ed.,  p.  9. 
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CHICAGO   SURGICAL   SOCIETY 

Regular  Meeting  held   March  7,  1913,  with  the  President, 
Dr.  Charles  Davison,  in  the  Chair 


Dr.  William  R.  Cubbins  read  a  report 
entitled  ''  Compilation  of  the  Methods  Used  and 
the  Results  Obtained  by  Fellows  of  the  Chicago 
Surgical  Society  in  Brain  Surgery."    (See  p.  357.) 

DISCUSSION 

Dr.  Allen  B.  Kanavel:  Since  this  report  was 
gathered  by  Dr.  Cubbins  I  have  had  one  case 
come  under  my  observaUon,  which  is  rather  in- 
teresting, of  a  patient  who  was  hurt  during  the 
Civil  War,  and  following  the  injury  he  had  what 
apparently  was  Jacksonian  epilepsy,  although  I 
did  not  get  the  exact  details  as  to  his  attacks. 
These  attacks  grew  in  severity  for  a  number  of 
years,  when  the  patient  was  taken  in  hand  by 
Dr.  Brower.  At  that  time  Dr.  Brower  injected 
the  peripheral  nerves.  He  was  injected  several 
times  by  Dr.  Brower  without  success.  Follow- 
ing that,  some  25  years  after  the  injury,  when  he 
was  having  almost  weekly,  if  not  more  frequent 
attacks,  of  these  convulsions,  he  was  taken  in 
hand  by  Dr.  Parkes,  was  operated  upon  and  a 
section  of  bone  was  removed  from  the  skull,  fol- 
lowing which  at  first  the  attacks  were  more  fre- 
quent, and  subsequently  they  were  less  frequent. 
At  the  end  of  a  year  the  attacks  ceased  entirely 
and  he  has  been  practically  well  ever  since. 
This  case  is  well  worth  mentioning  as  showing  the 
results  that  may  be  obtained  in  certain  cases. 

Dr.  D.  B.  Phemister:  In  giving  the  mortality 
of  the  operated  cases  in  this  report,  all  varieties 
of  malignant  tumors  were  considered  together. 
It  seems  to  me,  a  distinction  should  be  made 
between  the  gliomas  and  the  tumors  of  mesoblast- 
ic  origin,  since  practically  none  of  the  former  can 
be  successfully  removed,  while  the  endotheliomas 
and  sarcomas,  if  properly  localized  and  exposed, 
can  usually  be  enucleated. 

Dr.  Jacob  Frank:  When  I  first  commenced 
to  do  brain  work  I  used  interlocking  stitches  of 
black  and  white  silk,  then  I  began  to  use  rubber 
tubing  around  the  head  and  found  this  a  little 
more  convenient  and  better;  then  this  was  re- 
placed by  flat  rubber.     This  was  also  carried  out 


for  a  short  time;  it  was  much  better,  as  it  would 
not  sUp. 

In  listening  to  the  report  I  did  not  hear  the 
speaker  mention  that  some  do  not  use  any  tem- 
porary hacmostasis.  I  have  discarded  all  tem- 
porary means  of  controlling  haemorrhage  of  the 
scalp.  I  simply  make  a  sweep  with  the  scalpel 
as  rapidly  as  possible  down  to  the  bone,  and  where 
there  are  bleeding  vessels  the  assistant  with  his 
fingers  makes  pressure  over  it  on  the  skull  until 
they  are  ligated  with  a  mass  suture  of  catgut; 
this  controls  the  bleeding  and  relieves  the  annoy- 
ance of  a  band  that  is  put  aroimd  the  head,  which 
is  always  slipping.  Sometimes  we  may  wish  to 
extend  the  incision  a  little  lower,  and  then  the 
tourniquet  is  in  the  way,  necessitating  its  re- 
moval during  the  operation,  which  is  very  an- 
noying. 

I  want  to  thank  Dr.  Cubbins  for  continuing 
this  new  feature  of  our  society.  I  think  it  is  one 
of  the  good  things  that  our  society  has  under- 
taken because  it  brings  out  the  good  and  profit- 
able points  and  the  work  of  the  individual  mem- 
bers and  the  actual  way  they  are  doing  their  work 
and  from  which  not  we  alone  are  benefited,  but 
all  surgeons  who  read  our  transactions. 

Dr.  Harold  N.  Mover:  Early  in  my  neuro- 
logical experience  I  hesitated  to  recommend  open- 
ing the  skull  unless  there  were  clear  indications 
of  cerebral  growth  and  some  indication  of  its  loca- 
tion and  a  fair  chance  that  it  could  be  removed. 
A  longer  study  has  convinced  me  that  it  is  easy 
to  be  too  conservative;  I  now  imhesitatingly  rec- 
ommend an  exploratory  operation  in  all  cases 
where  I  suspect  a  neoplasm  is  responsible  for 
definite  symptoms  of  increased  intracranial  ten- 
sion, and  this  regardless  of  its  possible  nature  and 
in  the  absence  of  local  symptoms. 

It  is  true  that  operations  for  brain  timior  are 
disappointing  from  a  surgical  standpoint,  even 
in  the  small  number  which  can  be  reached  by  the 
surgeon;  hardly  more  than  one  in  ten  can  be  re- 
moved, but  this  does  not  by  any  means  indicate 
the  value  of  operation  to  the  patient.    I  am  quite 
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sure  that  if  I  had  a  brain  tumor,  I  would  be  very 
grateful  to  a  surgeon  who  would  open  the  skull, 
and  if  he  found  that  the  growth  could  not  be  re- 
moved, would  take  away  a  generous  portion  of 
the  skull.  This  relieves  pressure,  mitigates 
symptoms,  and  makes  the  last  days  of  such  an 
unfortunate  far  less  distressing.  For  this  reason 
I  prefer  the  large  osteoplastic  flap  angling  for- 
ward under  the  temporal  muscle.  This  portion 
can  be  removed  if  the  tiunor  cannot  be  extirpated. 

Dr.  C.  C.  Rogers:  I  have  been  very  much  in- 
terested in  this  paper,  and  I  want  to  sanction 
everything  Dr.  Moyer  has  said.  There  is  nothing 
which  causes  more  excruciating  and  persistent 
pain,  vomiting,  etc.,  than  brain  tumor  or  intracra- 
nial pressure.  Such  a  patient  is  about  as  miser- 
able as  you  can  imagine.  If  you  take  oS  a  large 
plate  of  skull,  open  the  dura  mater,  which  is 
necessary  in  all  these  cases,  you  get  permanent 
relief  in  many  cases.  You  place  the  scalp  back, 
suture  it,  and  if  the  patient  has  a  cerebral  hernia, 
it  will  relieve  pressure.  The  eyes  may  not  im- 
prove, so  far  as  choked  disc  is  concerned,  which 
is  alwa)^  present,  but  the  sight  they  have  is 
maintained;  the  headache  ceases,  and  in  nearly 
every  one  of  these  cases  the  vomiting  likewise 
ceases.  They  get  relief  and  some  of  them  live 
for  years. 

In  regard  to  controlling  haemorrhage,  I  make  a 
clean  sweep  with  the  knife,  as  Dr.  Frank  does, 
and  use  a  special  artery  forceps,  in  that  way 
checking  all  haemorrhage.  By  the  time  I  am 
through  with  the  operation  the  haemorrhage  has 
ceased.  I  use  a  Mortel  trephine,  and  have  used 
it  for  two  and  a  half  years. 

I  demonstrated  it  before  the  Chicago  Medical 
Society.  I  do  not  think  there  is  a  trephine  made 
that  will  equal  the  one  devised  by  Mortel.  The 
skuD  can  be  opened  and  a  large  bone  flap  turned 
back,  the  whole  operation  not  exceeding  five 
minutes.  It  is  an  ideal  trephine,  and  as  you  know 
time  has  a  good  deal  to  do  with  our  success  in 
brain  surgery.  I  drain  the  abscess,  putting  in 
nothing  but  iodoform  gauze. 

There  is  only  one  point  I  would  like  to  em- 
phasize, and  that  is  the  statement  frequently 
made,  namely,  what  is  the  use  of  operating  on 
brain  cases,  because  they  all  die?  They  do  not 
die.  It  has  been  my  experience  that  the  major- 
ity of  the  cases,  if  operated  on,  are  improved,  and 
very  few  of  them  die  from  the  operation  itself. 
I  have  never  had  one  die  direct  from  an  operation, 
nor  have  I  seen  one  die.  The  results  are  far 
better  then  we  are  led  to  believe. 

The  subject  is  such  a  vast  one,  and  so  many  of 
the  questions  have  been  answered  so  well  in  the 


excellent  paper  presented  to-night,  that  I  need 
take  up  no  more  time.  I  thank  you,  Mr.  Pres- 
ident, for  inviting  me  to  discuss  this  paper. 

Dr.  £.  C.  Riebel:  Regarding  idiopathic 
epilepsy,  I  think  it  might  be  well  to  mention  some 
recent  observations  of  Tilmann  by  which  he  was 
led  to  believe  that  some  of  the  intracranial  dis- 
turbances in  this  disease  are  due  to  a  lack  of 
cerebrospinal  fluid  rather  than  to  an  increase;  in 
other  words,  to  the  negative  pressure  rather  than 
to  positive  pressure.  It  has  been  said  that  col- 
lapse of  the  brain  in  injuries  is  a  post-mortem 
sign,  and  in  connection  with  the  statement  of 
Tilmann  I  recall  a  case  operated  on  some  years 
ago  in  which  there  was  collapse  of  the  brain  at  the 
time  of  the  operation,  although  the  man  presented 
all  the  signs  of  intracranial  pressure. 

Occipital  decompression  in  basilar  skull  frac- 
tures has  been  quite  interesting  to  me.  I  have 
tried  it  in  two  cases,  without  success;  but  I  think 
the  systematic  use  of  lumbar  puncture  should  be 
persisted  in,  in  most  of  the  cases  of  so-called 
basilar  symptoms,  whether  associated  with  frac- 
ture or  not,  because  the  pus  pressure  that  will 
injure  the  delicate  structures  in  the  posterior 
fossa  may  thus  be  minimized  sufliciently  to  give 
the  medulla  and  brain  a  chance  to  overcome  the 
effects  of  the  primary  compression. 

I  would  like  to  ask  Dr.  Cubbins  if  he  has  re- 
ceived many  answers  in  regard  to  the  decompres- 
sion operation  in  basilar  skull  fractures. 

Dr.  Jacob  Frank:  I  would  like  to  ask  if  any- 
body has  made  a  bacteriological  study  of  the  pus 
from  brain  abscesses?  The  reason  I  ask  this 
question  is  that  within  the  last  year  I  have  had 
three  cases  of  brain  abscess  with  streptococcus 
infection  in  all  of  them.  Where  it  came  from  it 
is  impossible  to  determine.  They  were  deep 
abscesses  in  the  brain  and  all  the  patients  died. 
They  all  died  about  the  tenth  day  of  meningitis. 

Dr.  Roger  T.  Vaughan:  About  a  year  ago 
Dr.  Halstead  had  a  case  of  brain  abscess  in  which 
we  found  the  streptococcus.  It  came  on  after  a 
pansinusitis,  and  owing  to  the  frontal  sinus  in- 
volvement there  was  a  "Pott's  puffy  tumor"  on 
the  forehead.  We  went  in  there  and  found  a 
brain  abscess  which  lay  inside  the  frontal  lobe. 
The  patient  did  not  recover,  but  lived  for  three  or 
four  months  after  the  operation,  long  enough  to 
go  home.  Then  the  abscess  filled  up  again; 
drainage  apparently  was  not  adequate,  and  there 
occurred  a  rupture  into  the  lateral  ventricle. 
The  patient  was  brought  back  to  the  hospital, 
and  two  or  three  days  later  died.  At  the  autopsy 
this  rupture  of  the  large  abscess  cavity  into  the 
ventricle  was  found.    Operation  was  done  about 
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two  months  after  the  pansinusitis  began.  Dr. 
Halstead  felt  that  if  the  patient  had  remained  in 
the  hospital  continuously,  so  that  the  abscess 
could  have  been  better  watched  and  freely 
drained,  very  likely  recovery  would  have  ensued. 
I  have  to  confess,  however,  that  this  case  perhaps 
supports  Dr.  Frank's  contention  as  to  the  gloomy 
prognosis  in  streptococcus  abscess. 

Dr.  Cubbins  (closing  the  discussion):  In 
answer  to  Dr.  Riebel's  question,  I  will  say  there 
were  not  many  men  who  did  the  decompression 
operation  in  these  cases. 


With  reference  to  the  question  of  Dr.  Frank  in 
regard  to  brain  abscesses,  there  was  not  one  who 
said  anything  about  the  origin  of  the  brain  ab- 
scesses except  the  frequency  of  those  around  the 
middle  ear.  That  was  the  only  point  brought  out 
with  regard  to  brain  abscesses.  There  were 
many  other  questions  that  could  have  been 
asked,  and  it  would  be  valuable  to  have  another 
paper  along  the  line  of  haemorrhage  into  the 
spinal  canal.  I  know  of  no  one  who  has  made  a 
bacteriological  study  of  the  pus  from  brain 
abscesses. 


CHICAGO    GYNECOLOGICAL    SOCIETY 

Regular  Meeting  held  FRroAY,  March  21,  1913,  with  the  President, 

Dr.  Rudolph  W.  Holmes,  in  the  Chair 


Dr.  Thomas  J.  Watkins  reported  cases  as 
follows: 

Case  i.  Laige  fibrocyst  of  the  ovary.  The  tumor  had 
developed  very  rapidly  so  that  at  the  tune  of  removal, 
three  weeks  ago,  it  filled  the  abdomen  and  probably  con- 
tained about  eight  quarts  of  serum.  Most  of  the  tumor 
wall  is  comparatively  thin.  A  considerable  hard  mass  is 
seen  on  one  side  of  the  wall,  which,  on  section,  is  a  fibroid. 
The  inside  of  the  sac  is  filled  with  fibrous-like  tissue,  which 
is  degenerated  fibroid  growth.  The  microscopic  examina- 
tion also  shows  a  few  muscle  fibers  and  an  absence  of  lining 
membrane.  A  fibrocyst  of  the  ovary  is  relatively  uncom- 
mon, especially  one  of  this  size.  The  probable  pathology 
here  is  that  it  was  originally  a  fibroid,  degeneration  oc- 
curred in  the  center,  and  ascites  into  the  tumor  resulted. 

Case  2.  Dermoid  and  adenoma  of  ovary.  This  is  a 
dermoid  tumor  of  the  ovary  with  discoloration  due  to 
slight  hsmorrhages.  There  is  a  small  bone  at  one  point 
and  a  fatty  exudate  was  present  in  a  small  area.  Sections 
of  the  rest  of  the  tumor  looked  like  thyroid  gland.  It  was 
an  adenoma  of  the  ovary  with  a  dermoid  in  the  tumor. 
There  is  nothing  of  any  special  interest  as  regards  the 
clinical  history. 

Dr.  EmilRies:  Did  I  xmderstand  Dr.  Watkins 
to  say  that  it  was  thyroid  tissue? 

Dr.  Watkins:  It  looked  very  much  like  thy- 
roid. 

Dr.  Ries:  Did  you  diagnose  a  thyroid  of  the 
ovary? 

Dr.  Watkins  :  No. 

Dr.  Ries:  There  are  some  17  cases  recorded 
in  which  goiter  of  the  ovary  has  been  described. 
I  had  one  myself.  They  are  typical  thyroids. 
In  the  same  way  that  a  dermoid  of  the  ovary 
develops  only  one  tooth,  in  the  same  way  a  der- 
moid can  develop  only  one  organ,  and  these  in- 
vestigations, starting  with  Wilms,  have  come  to 


the  point  where  it  becomes  a  serious  question 
whedier  we  had  not  better  consider  a  colloid 
cystoma  of  the  ovary  as  a  small  dermoid  in 
which  only  one  pole  of  it  has  developed.  We  can 
have  dermoids  which  contain  not  only  hair,  fat 
and  bones,  etc.,  but  in  which  only  one  limited 
organ  develops.  In  many  of  these  cases  of 
dermoid  of  the  ovary,  thyroid  in  combination 
with  other  organs  have  been  found.  They  arc 
like  real  thyroids.  The  coUoid  contained  in 
these  glands  gives  typically  the  reaction  of  the 
colloid  in  the  thyroid  in  normal  persons  and  in 
goiter.  The  case  I  had  was  an  ovarian  tumor 
larger  than  a  man's  head  and  was  filled  partly 
with  organized  pseudomudn  substance,  and  in 
its  wall  was  absolutely  typical  th3rroid  substance. 
I  think  Dr.  Watkins  has  a  rare  case  here,  about 
the  eighteenth  of  its  kind. 

Dr.  Arthur  H.  Curtis:  I  have  seen  some  of 
the  thyroid  tiunors  of  the  ovary,  and  I  saw  this 
one.  I  am  inclined  to  think  this  is  not  a  thyroid 
but  rather  a  peculiar  type  of  cyst. 

Dr.  Richard  R.  Smith,  Grand  Rapids,  present- 
ed some  photographs  and  read  a  paper,  '^  Report 
of  a  Case  of  Intra-uterine  Fracture."   (See  p.  347.) 

DISCUSSION 

Dr.  Charles  R.  Paddock:  I  have  never  seen 
such  a  case.  Valentine  mentions  it  in  his  work  as 
something  that  can  happen,  and  does  happen,  and 
I  am  surprised  at  the  few  cases  that  have  been 
reported.  When  we  stop  to  think  of  the  accidents 
that  might  happen  to  a  pregnant  woman  —  blows 
striking  certain  parts  of  the  abdomen  and  the 
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child  —  it  seems  to  me  there  would  be  more 
fractures  reported  than  there  are.  We  frequent- 
ly find  on  the  abdomen  in  pregnant  women  quite 
a  resistance  by  an  arm  or  leg  or  even  the  head 
itself,  and  a  sudden  blow  on  that  part,  we  would 
fed,  might  cause  a  fracture,  and  I  am  surprised, 
that  Dr.  Smith  has  not  been  able  to  find  more 
cases  in  the  literature. 

Dr.  RiES:  I  was  reminded  by  Dr.  Smith's 
case  of  a  case  that  came  up  here  in  the  courts,  of 
a  woman  in  one  of  the  hospitals  who  fell  with  an 
elevator,  or  through  the' elevator,  and  fractured 
the  leg  of  her  child.  She  sued  the  hospital  and 
it  was  difficult  to  determine  whether  the  hospital 
was  responsible  for  any  damage  to  the  child. 
But  the  hospital  promised  to  take  care  of  the 
mother. 

Dr.  J.  F.  Percy,  Galesburg,  Illinois,  read  a  pa- 
per, "A  Method  of  Applying  Heat  Both  to  Inhibit 
and  Destroy  Inoperable  Carcinoma."  (Seep.  371.) 
Dr.  Percy  also  exhibited  water-cooled  sp^nila, 
electric  and  other  cautery  irons,  etc.,  devised 
and  used  by  him  in  performing  his  operations. 

DISCUSSION 

Dr.  Ries:  I  have  had  no  experience  with  Dr. 
Percy's  method  and  it  would  not  be  fair  for  me  to 
say  much  about  it.  I  would  like  to  ask  Dr. 
Percy  whether  he  is  prepared  to  give  us  a  list  of 
the  niunber  of  cases  wUch  have  been  examined 
in  the  ordinary  way  with  the  microscope,  and 
operated  upon,  and  who  have  survived  the  opera- 
tion five  years  and  are  well,  so  that  we  can  com- 
pare the  results  of  this  heat-treatment  with  the 
results  of  operativitf^reatment?  Or,  if  the  doctor 
does  not  claim  any  cures,  if  he  considers  these 
cases  all  hopeless  anyhow  and  only  tries  to  relieve 
them,  how  long  they  have  lived  on  an  average 
after  treatment — whether  he  is  prepared  to  give 
any  statement?  I  think  that  would  help  us 
materially  to  appreciate  his  efforts  more. 

Dr.  Frank  Lynch:  I  think  it  would  be  very 
interesting  if  we  could  know  the  number  of  years 
which  have  elapsed  since  the  treatment,  the 
freedom  from  pain,  etc.  Have  you  any  such 
data? 

Dr.  Percy:  I  have  used  the  cautery  for  two 
years  in  this  dass  of  cases.  My  work  can  be 
divided  into  two  periods:  one  in  which  I  did  not 
open  the  abdomen;  and  the  other,  or  more  recent 
period,  in  which  I  did.  In  the  first  period,  I 
operated  upon  thirteen  women.  Two  of  these 
are  now  alive  —  one,  four  years  and  six  months 
after  a  single  use  of  the  cautery;  and  the  other, 
two.  years  after  two  applications  of  the  cautery 
with  a  five  months'  interval  between  the  applica- 


tions. Both  of  these  cases  were  absolutely  in- 
operable by  any  other  method.  The  time  that 
the  other  eleven  lived  is  given  in  my  paper  in  the 
Journal  of  the  American  Medical  Association 
for  March  9,  1912.  The  first  of  the  women  just 
mentioned  had  her  cervix  completely  destroyed 
by  the  carcinoma,  and  the  disease  was  destroyed 
by  the  cautery  heat  with  the  result  that  at  the 
present  time  she  has  grown  a  new  cervix  that 
seems  normal  in  every  respect.  This  has  oc- 
curred also  in  a  more  recent  case  belonging  to  my 
second  series.  In  this  first  period,  I  was  natural- 
ly afraid  of  the  bladder  and  rectum.  It  was 
working  in  the  dark.  One  could  never  quite 
know  where  he  was  putting  the  cautery,  as  far  as 
the  bladder,  rectimi,  and  ureters  were  concerned. 

In  my  second  series  in  which  I  opened  the  abdo- 
men and  applied  the  cautery,  aided  by  an  as- 
sistant's fingers  in  the  pelvis,  the  patients  have 
been  relieved  of  their  pain,  they  have  been  re- 
lieved of  the  loss  of  blood  and  of  the  stinking  dis- 
charge, and  have  apparently  locally  recovered. 
I  have  one  woman  whom  I  examined  last  week,  who 
went  the  rounds  in  this  dty  and  was  seen  by  five 
or  six  of  the  recognized  operators,  and  none  of 
them  would  touch  her.  The  consensus  of  opin- 
ion was  that  she  would  live  longer  if  left  alone. 
I  treated  this  patient  bythis  method  four  months 
ago,  and  burned  a  hole  in  the  rectimi  through  the 
uterus.  This  discharged  faecal  matter  through 
the  vagina  for  six  weeks,  but  that  is  now  entirely 
closed.  She  was  in  the  office  last  week,  and  there 
was  absolute  and  perfect  healing.  There  was 
no  evidence  of  disease  in  the  vagina,  and  the 
mucous  membrane  of  the  cervix  was  perfectly 
movable,  and  no  evidence  of  bleeding  could  be 
developed  even  by  rather  rough  manipulation  of 
the  cervix.  This  woman  had  a  craterous  mass  at 
least  two  inches  in  diameter  following  up  along 
the  right  broad  ligament.  She  has  to-day  a  mass 
in  the  uterus  that  makes  one  think  of  a  banana 
cut  in  two  in  the  middle.  She  is  rid  of  the  pain 
down  the  leg  and  in  the  hip,  of  which  she  com- 
plained so  bitterly,  and  also  all  her  cachexia  and 
all  her  anaemia.  Her  haemoglobin  is  now  80  per 
cent.  Her  appetite  has  come  back  and  if  I  have 
done  nothing  else,  I  have  given  her  hope  —  which 
is  a  great  deal  —  and  I  think  I  have  done  a  lot 
more. 

You  imderstand  we  are  discussing  the  absolute- 
ly inoperable  cases.  This  was  not  a  case  in 
which  the  Ries-Wertheim  operation  could  be  con- 
sidered at  all  —  or  in  the  25  per  cent.  I  am  talk- 
ing about  the  75  per  cent,  and  I  know,  of  my  own 
knowledge,  that  I  have  added  months  to  the 
lives  of  these  people,  and  with  it  a  great  deal  of 
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comfort  —  which  I  think  is  worth  while.  I  be- 
lieve that,  after  a  while,  as  my  cases  increase  in 
number,  there  will  be  more  than  an  occasional 
one  of  the  bad  cases  which  will  live,  as  has  the 
woman  I  mentioned  in  the  first  series  of  cases 
treated  over  four  years  ago. 

Dr.  Watkins:  Many  have  been  interested  in 
Dr.  John  Byrne's  early  work  in  this  subject, 
which  demonstrated  that  heat  was  of  value  in 
these  cases.  Byrne  was  a  man  of  great  honesty 
and  of  much  ability.  In  a  discussion  one  time,  I 
remember  his  emphasizing  the  importance,  as 
Dr.  Percy  has,  of  charring  and  not  burning  the 
tissue.  He,  of  course,  did  not  open  the  abdomen; 
I  think  Dr.  Percy  is  the  first  to  have  done  that. 

It  seems  to  me  what  Dr.  Percy  has  said  in  re- 
gard to  curetting  these  cases  is  true.  Only 
harm  is  done  by  the  curette  in  opening  up  blood 
vessels  and  getting  embolic  extensions.  Another 
point  in  these  cases  is  the  great  value  of  doing 
something  for  these  unfortunately  incurable 
patients.  It  seems  to  me  we  should  feel  a  moral 
obligation  to  do  something  for  the  peace  of  mind 
of  these  patients  in  conjunction  with  relief  of 
pain.  If  one  can  stop  the  bleeding,  offensive 
discharge,  and  the  pain,  and  give  the  person  a 
certain  amount  of  hope,  the  treatment  is  worth 
while. 

It  seems  to  me  the  doctor's  instnunents  are 
very  ingenious.  More  recently  a  number  of  men 
have  become  interested  in  this  work.  Dr.  Peter- 
sen of  Ann  Arbor  is  following  this  method  of 
opening  the  abdomen.  I  know  three  men  who 
have  invented  water-cooled  speculums  for  use  in 
these  cases. 

Dr.  Channing  W.  Barrett:  I  have  used  the 
cautery  considerably  for  a  number  of  years  back, 
sometimes  after  operative  work  had  been 
done,  and  sometimes  in  cases  we  do  not  consider 
operable.  I  have  very  little  to  add  as  to  Dr. 
Percy's  method.  I  never  have  used  the  method 
of  opening  the  abdomen  at  the  same  time  the 
cautery  was  used,  although  I  think  we  could  see 
some  advantages  and  some  disadvantages  in 
that.  I  must  confess  that  at  times  I  have  felt  a 
little  question  as  to  how  far  the  cautery  was  ex- 
tending into  the  tissues. 

As  I  recall  the  cases  operated  on  with  the 
cauteries  I  have  used,  I  have  not  seen  the  need  of 
the  superinstnunentation  so  much  as  Dr.  Percy's 
work  indicates.  As  I  recall,  I  hardly  see  that  we 
gain  any  great  advantage  by  the  water-cooled 
speculum. 

We  do  not  have  to  compare  the  results  of  these 
cases  with  the  results  after  operation  with  the 
knife,  because  the  latter  method  deals  with  the 


better  class  of  cases.  This  deals  with  the  class 
of  cases  that  operation  would  do  nothing  for,  or 
perhaps  make  worse.  I  would  hardly  feel  like 
using  the  cautery  in  place  of  the  radical  operation. 
In  one  case  in  which  I  Hid  the  radical  operation 
the  carcinoma  extended  farther  than  I  thought 
at  first  and  I  was  not  satisfied  that  I  had  benefited 
the  patient.  In  a  few  months  there  was  a  re- 
growth  of  the  carcinoma  where  I  feared  there 
would  be,  and  the  cautery  was  used,  with  a  good 
deal  of  fear  that  I  would  strike  the  lU'eter  —  and 
I  think  I  would  have  had  the  same  fear  if  the 
abdomen  had  been  opened,  because  I  couldn't 
isolate  it.  That  patient  is  alive  to-day  after 
about  seven  years. 

Dr.  N.  S.  Heaney:  There  are  one  or  two  points 
I  would  like  to  have  Dr.  Percy  bring  out.  He 
advises  exten.sive  cauterization  in  the  broad 
ligaments,  and  this  must  necessarily  interfere 
with  the  blood-supply  of  the  upper  part  of  the 
uterus  and  of  the  appendix.  For  this  reason  I 
want  to  know  what  objection  there  would  be  to 
the  removal  of  these  parts.  I  have  no  experience 
in  the  method.  The  second  point  is  as  to  in- 
juries to  the  ureters,  and  what  becomes  of  the 
ureteral  fistula  that  would  be  produced  by  the 
exploration  of  the  broad  ligaments  with  the 
cautery? 

Dr.  Percy:  I  have  found  no  one,  as  Dr.  Wat- 
kins  has  said,  who  doubts  Byrne's  statement  that 
60  per  cent  of  his  cases  were  cured.  I  have 
looked  up  all  that  I  could  find  of  Byrne's  writings 
on  this  subject,  and  it  finally  dawned  on  me  that 
he  was  selecting  his  cases;  that  is,  he  was  doing 
his  cautery  operation  on  a  claA  of  cases  that  to-  ' 
day  is  being  treated  by  the  Ries-Wertheim  meth- 
od. Of  course  that  puts  it  in  an  entirely  different 
class  from  this  work  that  I  have  been  trying  to 
develop.  Byrne  coned  out  the  cervix  witi  a 
cautery  knife,  and  he  said  in  his  paper  that  he 
reached  tissues  that  were  involved  far  beyond  the 
point  of  contact  of  his  cautery.  I  did  not  get 
interested  in  this  subject  in  the  way  of  such  an 
extensive  application  of  heat  until  the  laboratory 
men  began  to  tell  us  of  the  hypersensitiveness  of 
the  carcinoma-cell  and  the  sarcoma-cell  to  heat. 
Heat  is  the  basis,  really,  of  all  that  I  have  at- 
tempted to  do  —  merely  apply  heat.  I  do  not 
try  to  remove  anything.  In  fact,  I  don't  want 
to  remove  an3rthing;  I  want  to  use  the  pathologi- 
cal tissues  only  to  develop  heat.  And  that 
answers,  in  a  way.  Dr.  Barrett's  reference  that 
it  might  be  a  disadvantage  to  open  the  abdomen. 
I  open  the  abdomen  only  to  get  more  heat,  and 
to  know  where  the  heat  is  needed,  and,  if  pos- 
sible,  to  push   the  pathology   down   into   the 
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heated  area  when  I  cannot  reach  it  by  pushmg 
the  cautery  up  into  it. 

There  are  no  disadvantages  in  regard  to  the 
water-cooled  speculum.  In  my  first  thirteen 
cases,  before  I  adopted  the  method  of  opening  the 
abdomen,  I  used  to  try  to  use  asbestos  around 
the  ordinary  speculvun  and  the  operation  was 
invariably  followed  by  sloughing  of  the  vagina, 
which  precluded  any  further  operative  attempts 
if  there  should  be  a  recurrence.  And,  by  the 
way,  the  recurrence  is  not  unlike  that  in  the 
breast  —  one  little  spot  —  which  needs  only 
slight  cauterization  to  stop  its  further  progress. 
The  water-cooled  speculum  preserves  the  vaginal 
walls  intact  so  that  the  same  method  can  be  used 
in  the  vagina  again. 

Dr.  Barrett  has  very  properly  brought  out  the 
point  that  the  cautery  is  not  used  to-day.  I 
think  it  is  going  to  be  used  in  all  classes  of  car- 
cinoma of  the  uterus  because  of  the  experience 
that  he  has  already  mentioned.  One  of  my  pa- 
tients was  a  woman  with  a  procidentia  and  a 
very  small  carcinoma  of  the  cervix.  I  cauterized 
the  cervix,  very  superficially,  I  must  confess,  and 
fastened  gauze  over  it;  I  then  did  a  hysterectomy 
and  fastened  the  vaginal  walls  to  the  broad 
ligaments.  In  six  weeks  that  woman  of  60  had 
her  pelvis  full  of  carcinoma,  and  I  have  never 
felt  quite  right  in  reference  to  that  experience. 
She  died  in  a  short  time.  I  stirred  up  a  car- 
cinoma that  would  have  remained  latent  for  a 
long  time  if  I  had  left  it  alone,  and  I  don't  be- 
lieve I  would  have  had  that  experience  using  the 
cautery  or  Byrne's  method. 

Dr.  Heaney  asks,  Why  not  remove  the  parts 
with  the  cautery,  or  otherwise  do  an  essential 
hysterectomy?  Some  seventeen  years  ago,  in 
1896,  I  saw  Leopold,  in  Dresden,  do  a  hysterec- 


tomy with  the  cautery.  They  have  recurrences 
in  these  cases  simply  because  they  cannot  get  a 
sufficient  amount  of  heat.  If  we  remove  the 
uterus  in  this  way,  we  miss  the  point  of  the  whole 
technique;  viz.,  the  application  of  a  sufficient 
amount  of  heat.  The  work  of  Leopold,  and 
others,  and  especially  the  French  who  have  been 
using  the  cautery  to  do  hysterectomies,  show 
this.  They  get  recurrences.  But  if  we  can  make 
the  pelvis  so  hot  that  it  is  uncomfortable  for 
your  hand,  you  delay  the  recurrences. 

In  reference  to  the  ureters,  I  have  never  in- 
jured them,  so  far  as  I  know,  with  the  cautery. 
I  have  injured  the  ureters  with  the  knife.  In 
fact,  I  have  one  now,  and  the  woman  comes  in 
occasionally  and  wants  to  know  when  I  am  going 
to  stop  the  leaking  from  the  abdomen.  I  cut 
oflF  the  ureter,  which  I  knew  at  the  time,  and  I 
thought  I  had  fixed  it  so  that  it  wouldn't  bother 
her  any  more;  but  it  is  leaking,  and  some  day  I 
will  try  to  unite  it,  if  she  lives  long  enough,  and 
she  seems  to  be  doing  that.  This  was  a  case  in 
which  the  pelvis  was  full  of  enlarged  glands.  I 
could  not  believe  they  were  carcinomatous,  and 
in  attempting  to  take  them  out,  I  got  into  an 
extensive  dissection.  I  tied  the  ureter  ofiF,  and 
cauterized  the  end  with  carbolic  acid;  but  she 
has  a  urinary  fistula  at  the  present  time. 

I  try  to  have  my  assistant  find  the  ureters  be- 
fore anything  else  is  done,  when  the  abdomen  is 
opened.  That  usually  can  be  done,  and  a  com- 
mon thing  with  us  is  to  take  an  ordinary  tenac- 
ulum-forceps  and  grasp  it  around  that  region  and 
use  it  as  a  guide,  simply  grossly  grabbing  the 
tissues  with  the  ureter  and  pulling  them  out  of 
the  way.  With  carcinomatous  involvement  on 
one  side  around  the  ureter,  I  would  rather  destroy 
the  ureter  than  leave  the  involved  glands. 
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lander  and  F.  Kennauner,  of  the  Seccmd  Fmueokliuik 
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This  monumental  work,  dedicated  to  Alfons  von 
Rosthorn,  who  in  the  first  place  inspired  it  and. 
indeed,  began  it,  is  based  upon  a  study  of  135  cases 
of  carcinoma  of  the  uterus.  These  were  cases  op- 
erated upon  in  von  Rosthoro's  cliaics  at  Graz, 
Heidelberg,  and  Vienna,  and  the  investigations  have 
to  do  with  the  macroscopic  and  microscopic  mor- 
phology of  uterine  cancer,  with  its  anatomical  point 
of  origin,  its  formal  histogenesis,  and  the  method  of 
its  development  and  proliferation,  not  alone  in  the 
uterus  but  in  the  neighboring  structures  as  well. 
The  first  chapter  is  given  over  to  a  discussion  of 
the  technique  and  clinical  statistics  of  the  radical 
abdominal  operation.  The  radical  operation  had 
been  carried  out  from  the  beginning,  conforming 
technically  since  1905  with  Wertheim's  method. 
The  vaginal  route  was  employed  rather  frequently 
in  the  earlier  series  (41  times  to  85  by  the  abdominal 
route  in  the  Graz  series).  In  all,  677  patients 
suffering  from  cervix  carcinoma  were  admitted  to 
the  three  clinics,  upon  whom  the  abdominal  oper- 
ation was  performed  256  times,  the  vaginal  66 
times,  while  high  cervical  amputation  was  done 
twice.  Thirty-two  patients  refused  operation.  Mi- 
croscopic examination  confirmed  the  diagnosis  in 
every  case,  and  the  percentage  of  operabitity  was 
estimated  to  be  57-21.  Cystoscopic  eiamination 
of  the  bladder  proved  to  be  of  Uttle  value  before 
operating,  but  the  bladder  was  actually  involved 
only  in  the  inoperable  cases. 

Of  the  356  abdominal  operations,  46  deaths  oc- 
;y  corresponding  almost  exactly 
sties,  505  deaths  in  2,782  cases, 
Ninety-four  cases  have  shown 
toms  of  from  one  to  three  months. 
or  10.64  per  cent  Of  83  cases 
f  from  three  to  six  months,  there 
[.66  per  cent.  Where  symptoms 
1  si  I  months  to  two  years  pre- 
79  cases,  ig  were  lost,  or  24.05 
itis  was  the  cause  of  death  in  13 
rases,  collapse  in  12,  pyelonephri- 
lia  in  2,  while  one  patient  each 
lorrhagc  (following  suppij ration) , 
sm,  tuberculosis,  erysipelas,  car- 
,  and  anuria. 

one  of  the  most  annoying  com- 
peration;  injuries  of  the  bladder 


occurred  41  times,  to  the'ureters  16  times,  and  to 
the  tectum  5.  Of  the  210  surviving  patients,  24 
sustained  vesical  fistulx  and  20  ureteral  fistulf. 
From  secondary  necrosis  the  bladder  suffered  in  16 
cases,  the  ureters  in  18,  and  the  intestine  twice. 
Pyelitis,  thrombosis,  and  wound  infection  are  three 
other  complications  expressed  statistically. 

Of  the  256  cases  operated  upon  abdominally,  210 
made  a  primary  recovery,  or  8?  per  cent.  TaJdng 
into  consideration  all  the  carcinoma  cases  in  the 
clinic,  this  means  a  primary  cure  of  ^1.24  per  cent. 
The  first  Graz  series  is  the  only  one  where  observa- 
tion has  extended  over  3  period  of  five  years.  Of 
the  33  cases  in  this  scries,  Schindler  has  reported 
a  recovery  of  20  per  cent  and  an  absolute  cure  of 
4.16  per  cent.  Of  the  Vienna  material,  recurrence 
took  place  in  21  cases,  84  surviving  the  operation. 
Absolute  recovery  of  the  ig6  cases  (12  vaginal  and 
10  refused)  is  36.2  per  cent.  Most  of  the  recurrences 
were  local,  glandular  involvement  being  found  but 
four  times. 

Statistics  from  the  Heidelberg  series  are  not  so 
satisfactory.  It  was  possible  to  follow  up  but  22 
cases,  and  of  these  (from  three  to  four  years  after 
operation)   14  had  survived. 

The  greater  portion  of  the  volume  is  occupied  by 
a  most  elaborate  description  of  137  cases  handled 
by  the  radical  abdominal  operation  and  of  5  cases 
treated  by  vaginal  extirpation.  The  macroscopic 
and  microscopic  findings  are  set  down  in  every  de- 
tail, with  a  line  drawing  delineating  each  case. 

Following  arc  long  chapters  devoted  to  the  ana- 
tomic  and  histologic  studies  of  the  material  in  the 
laboratory.  Here  the  text  becomes  such  a  mass 
of  formulated  and  statistical  information  that  a 
mere  review  of  the  work  would  preclude  abstract- 
ing. Several  [mints  of  interest,  however,  are  worthy 
of  noting.  Thus  in  over  50  per  cent  of  the  cervical 
cancers  the  growth  reached  above  the  internal  os, 
and  the  parenchyma  of  the  corpus  was  abo  involved. 
In  no  cases,  the  growth  was  limited  to  but  one 
wall  in  only  8,  and  the  growth  always  seemed  most 
intense  on  the  posterior  wall.  In  58  cases  the  pro- 
liferation was  of  the  endophytic  type,  in  34  of  the 
exendo phytic.  E^rly  growth  was  observed  but 
28  times,  and  of  these  no  true  portio  carcinoma  was 
demonstrable.  The  point  of  origin  seems  to  be 
at  the  external  os,  and  in  nearly  every  case  laceration 
and  ectropion  were  present.  The  parametrium  was 
involved  74  times  out  of  the  120  cases  of  cervix 
involvement.  The  exophytic  type  is  less  apt  to 
form  i>arametric  metastases.  Invasion  into  the 
lymph  glands  was  observed  in  33  out  of  the  4S  cases 
examined,  imilateral  only  in  16  cases.     The  iliac. 
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hypogastric,  and  sacral  glands  were  most  usually 
involved. 

The  value  of  microscopic  investigation  was  fully 
demonstrated.  Much  space  is  given  to  the  con- 
sideration of  the  formal  morphologic  diagnosis  of 
cancer  and  of  the  method  of  growth  in  the  uterus 
and  extension  thence.  Great  stress  is  properly 
laid  upon  the  importance  of  early  diagnosis,  and 
two  cases  of  such  are  cited  where  macroscopically 
the  tissues  might  have  readily  escaped  suspicion. 

Thirty  pages  are  devoted  to  the  bibliography 
alone,  essentially  covering  the  entire  work  on  this 
vast  subject.  By  no  means  least  in  value  are  the 
sixteen  plates  in  color  that  appear  at  the  end.  These 
are  not  only  plates  of  exquisite  workmanship  but 
add  immensely  to  the  practical  worth  of  the  volume. 
Taken  altogether  this  book  epitomizes  all  research 
that  has  been  entered  into  with  respect  to  carcinoma 
of  the  uterus.  While  it  is  the  last  word  on  the 
subject,  it  leaves  the  work  unfinished,  but  stands 
as  an  inspiration  to  all  investigators  in  this  field. 

Carey  Cxtlbertson. 

Obstetrics.    By  J.  Whitridge  Williams,  M.  D.    Third 
edition.    New  York:  D.  Appleton  &  Co.,  191 2. 

The  review  of  such  a  work  as  this  consists  mainly 
in  the  pleasurable  enumeration  of  excellencies  which 
were  skillfully  combined  and  arranged  in  the  first 
edition  and  are  improved  and  enlarged  in  each  suc- 
cessive issue.  A  careful  revision  and  the  addition 
of  many  new  plates  has  kept  the  work  up  to  date 
with  our  technical  progress. 

The  discussion  of  each  subject,  with  quotations 
from  the  leading  authorities  as  well  as  the  author's 
conclusions  therefrom,  is  clear  and  comprehensive. 
The  treatment  of  menstruation  and  ovulation,  for 
instance,  represents  all  that  can  safely  be  predicated 
at  this  time. 

The  bibliography  is  complete  without  being  bur- 
densome. This  feature  is  in  thorough  accord  with 
the  modem  scientific  spirit,  which  lays  the  grounds 
of  the  argument  boldly  and  frankly  before  the 
reader  so  that  the  reasoning  can  be  followed  in  its 
entirety.  The  absence  of  such  references  is  evi- 
dence, many  times,  of  a  dictatorial  temperament, 
and  frequently  marks  the  mind  that  is  aspiring  and 
ungenerous  to  the  point  of  unfairness. 

The  author  takes  a  strong  stand  against  the  use  of 
spinal  anaesthesia  and  the  scopolamine-morphine 
method  with  its  danger  to  the  child.  We  note  too 
the  adequacy  of  the  operative  work,  and  approve 
and  would  emphasize  the  condemnation  of  forceps 
as  a  means  of  extracting  the  after-coming  head.  As 
Dr.  Williams  states,  the  more  proficient  the  obste- 
trician becomes  in  the  use  of  the  Mauricean- 
Emellie-Veit  method,  the  less  use  he  will  have  for 
forceps.  The  author  claims  that  the  application  of 
forceps  to  the  breech  is  unnecessary,  not  to  say 
dangerous;  however,  the  occasion  seldom  arises 
where  it  is  demanded. 

In  common  with  most  American  operators.  Dr. 


Williams  disparages  episiotomy.  This  operation 
certainly  seems  to  possess  advantages,  however, 
that  makes  us  loth  to  give  it  up.    / 

The  author's  literary  style  must  be  commended 
as  one  of  the  permanent  charms  of  the  book.  It  is 
the  more  noticeable  since  in  these  days  the  culture 
which  was  formerly  inseparable  from  eminence  is 
not  regarded  as  essential  in  a  professional  writer. .  < 

The  book  is  not  a  compilation  of  the  work  of 
others,  but  represents  the  ripe  experience  of  a  sci- 
entific, cultured,  and  well-equipped  brain.  It  in- 
spires confidence  and  admiration,  because  it  is  the 
gist  and  summary  of  a  man's  life  work. 

Charles  B.  Reed. 

Medical  Men  and  the  Law.  By  Hugh  Emmett  Cul- 
bertson.  Philadelphia  and  New  York:  Lea  & 
Febiger,  1913. 

The  author  has  endeavored  to  deal  with  all  the 
main  features  in  modern  law  pertaining  to  physicians 
and  surgeons.  Obviously  it  is  not  intended  in  any 
way  to  interfere  with  existing  text-books  treating 
of  medical  jurisprudence.  After  a  short  introduc- 
tion and  historical  survey,  a  chapter  of  "definitions" 
is  presented,  wherein  is  shown  the  legal  status  of  the 
physician,  the  consultant,  the  surgeon,  the  specialist, 
the  midwife,  the  optician,  the  osteopath,  and  the 
"healer,"  as  well  as  certain  other  representatives  of 
various  cults  and  the  cults  themselves. 

Under  the  next  chapter  is  considered  the  practice 
of  medicine  and  surgery.  Here  (i)  the  constitu- 
tionality of  statutes  regulating  the  practice  of  medi- 
cine, (2)  the  requirements  for  admission  to  practice, 
(3)  what  this  practice  consists  in,  (4)  the  right  of 
women  to  practice,  and  (5)  the  right  of  corporations 
to  practice  medicine,  are  the  five  subheadings  under 
which  most  of  the  moot  points  of  to-day  are  definite- 
ly set  forth.  Osteopathy,  Christian  science,  mid- 
wifery and  chiropractice  are  some  of  the  many  items 
given  legal  definition  in  the  third  group. 

Chapter  four  has  to  do  with  the  relation  of  the 
physician  to  his  patient,  while  comp>ensation  is  cov- 
ered next.  The  right  to  recover  compensation,  the 
liability  for  it,  the  amount  of  compensation  and 
actions  for  it  are  topics  taken  up  in  order.  Mal- 
practice or  negligence  is  given  a  very  thorough  dis- 
cussion, as  is  the  criminal  liability  of  physicians  and 
surgeons  and  their  exemptions.  The  competency 
of  physicians  to  testify  as  experts  and  privileged 
communications  are  subjects  always  of  intense 
interest  to  medical  men.  A  short  chapter  follows 
on  the  right  to  protect  professional  reputation,  and 
another  on  wills  completes  the  volume. 

With  this  very  brief  summary  of  the  work  it  is 
evident  that  the  author  has  prepared  a  mass  of  in- 
formation that  reaches  the  personal  interest  of  every 
individual  in  whatever  branch  of  the  healing  art. 
The  physician,  naturally,  is  the  one  most  vitally 
concerned,  whether  general  practitioner,  expert,  or 
specialist.  The  volume  in  many  respects  is  unique 
and  its  compilation  within  so  moderate  a  compass 
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indicates  careful  and  thorough  selection  by  the 
author.  A  standing  medico-legal  committee  should 
be  one  of  the  cogs  in  every  medical  organization  and 
every  such  committee  should  have  ready  knowledge 
of  the  substance  of  this  book.  Its  place  in  the 
physician's  library  is  with  those  few  frequently  used 
reference  volumes  always  on  the  desk. 

Carey  Culbertson. 

Handbook  of  Diseases  of  the  Rectum.  By  Louis  J. 
Hirschman,  M.  D.  Second  edition.  St.  Louis:  C.  V. 
Mosby  Co.,  19 1 3. 

Unlike  most  revisions,  this  edition  contains  several 
pages  less  than  the  first  edition,  and  might  have  been 
stifl  further  reduced  by  leaving  out  the  chapter  on 
microscopic  and  other  examination  of  the  fasces, 
which  should  be  relegated  to  works  on  diagnosis. 

The  work  is  designed  especially  for  the  general 
practitioner,  and  for  this  reason  the  author  lays 
especial  stress  on  local  anaesthesia,  office  treatment, 
and  so  on.  For  the  same  reason  carcinoma  is  not 
considered  except  insofar  as  the  conditions  requisite 
for  early  diagnosis  are  concerned.  We  believe  the 
wants  of  those  who  seek  a  compact  account  of  the 
commoner  affections  of  the  bowel  will  be  fully  met 
by  having  this  manual  in  their  possession.  Atten- 
tion shoidd  also  be  called  to  the  excellence  of  the 
illustrations,  more  particularly  the  colored  frontis- 
piece, which  is  an  admirable  representation  of  carci- 
noma complicating  haemorrhoids. 

The  unfortunate  mistake  about  the  derivation  of 
dysentery  is  still  to  be  found.  It  comes  from  dys  and 
enterotiy  of  course,  not  euteroUy  as  one  of  the  col- 
laborators has  it. 

Surgery  of  the  Eye.  A  handbook  for  students  and 
practitioners.  By  Ervin  Torok,  M.  D.,  and  Gerald 
H.  Grout,  M.  D.  Philadelphia  and  Xew  York:  Lea 
&  P'ebiger,  1913. 

The  authors'  aim  has  been  to  produce  "a  thor- 
oughly practical  work  on  the  surgery  of  the  eye, 
which  will  be  equally  valuable  to  the  student  and 
to  the  practitioner  interested  in  ophthalmic  sur- 
gery." The  book  is  practical.  All  of  importance  in 
the  furnishing  and  preparation  of  the  operating 
room,  the  selection,  use  and  care  of  the  instru- 
ments, the  steps  necessary  in  the  examination  and 
preparation  of  the  patient,  are  clearly  given  in  the 
early  chapters.  Necessary  surgical  anatomy,  a 
brief  description  of  the  disease  for  the  relief  of 
which  the  operation  is  intended,  and  above  all  the 
indications  for  the  selection  of  the  proper  procedure 
in  any  given  case,  are  definitely  and  concisely  given. 
Those  details  so  mountainous  to  the  beginner,  but 
so  often  taken  for  granted  by  men  of  more  experi- 
ence, are  thoughtfully  included.     The  routine  after- 


treatment,  discussions  of  complications  with  pro- 
phylactic and  active  treatment,  add  much  to  the 
beginner's  sense  of  security. 

Only  the  operations  in  common  use  to-day,  and  a 
few  others  that  in  the  authors'  experience  have 
given  good  results,  are  described,  thereby  avoiding 
much  confusion  and  greatly  facilitating  the  selection 
of  the  most  advisable  procedures.  These  operations 
are  described  in  detail  in  a  manner  that  shows,  as 
Dr.  Arnold  Knapp  expresses  it,  the  authors'  ability 
to  put  themselves  in  the  reader's  place.  The 
illustrations  are  well  chosen,  clearly  reproduced,  and 
intelligently  diagrammatic.  Earle  B.  Fowler. 

Organic  and  Functional  Nervous  Diseases.  By  "SI. 
.\llen  Starr,  M.  D.,  Ph.  D.,  LL.  D.,  Sc.  D.  Fourth 
edition.     New  York  and  Philadelphia:  Lea  &  Febiger, 

1913. 

The  fourth  edition  of  this  well-known  textbook 
on  nervous  diseases  is  a  considerable  advance  over 
the  previous  publications.  Particularly  in  the  field 
of  the  functional  diseases  have  there  been  advances 
since  the  previous  editions  which  have  been  freely 
covered  by  the  author  and  fuller  discussion  has  been 
given  of  the  various  phases  which  are  becoming 
clearer  to  the  profession.  Psychasthenia  is  con- 
sidered apart  from  neurasthenia  and  the  subjects  of 
consciousness  and  subconsciousness  and  other 
psychic  phenomena  of  mental  activities  such  as 
hypnosis  are  briefly  discussed. 

Altogether  it  may  be  said  that  the  student  or 
surgeon  who  wishes  a  satisfactory,  concise  discussion 
of  nervous  disorders  will  find  this  volume  extremely 
valuable.     It  is  well  illustrated  and  clearly  written. 

Obstetric  and  Gynecologic  Nursixo.  By  Edward  P. 
Davis,  A.  M.,  M.  D.  Fourth  edition.  Philadelphia 
and  London:  W.  B.  Saunders  Co.,  1913. 

Davis*  book  on  obstetric  and  gynecologic  nursing 
has  reached  its  fourth  edition  in  twelve  years. 
The  work  has  been  revised,  enlarged,  and  brought 
down  to  date.  It  contains  many  items  of  practical 
value  for  the  sick  room  which  have  been  adopted  in 
large  hospitals  and  the  long  and  valuable  experience 
of  the  author. 

The  preparation  of  the  patient  and  apparatus  for 
obstetrical  procedures  is  well  given  and  the  short 
description  of  various  obstetric  operations  serves  10 
make  the  nurse's  work  more  intelligent. 

The  physician  as  well  as  the  nurse  will  find  con- 
siderable as.sistance  in  the  care  of  patients  by  a 
study  of  this  book,  and  by  following  the  precepts 
therein  contained,  he  will  obtain  creditable  results. 
To  both  physician  and  nurse  the  book  is  heartily 
recommended.  Herbert  M.  Stowe. 
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CONGENITAL   ATRESIA  OF   THE   (ESOPHAGUS;    AN   OPERATION 

DESIGNED   FOR   ITS   CURE 

With  a  Report  of  Two  Cases  Operated  Upon  by  the  Author 

By  H.  M.  RICHTER,  M.  D.,  Chicago 


OF  the  various  types  of  congenital  mal- 
formation of  the  oesophagus,  atresia, 
at  about  the  level  of  the  bifurcation  of 
the  trachea,  with  a  tracheo-oesophageal 
fistula,  is  by  far  the  most  frequently  found, 
forming  seventy  per  cent  of  all  cases.  It  is 
to  the  treatment  of  this  type  only  that  my 
paper  is  directed. 

Less  than  150  cases  of  congenital  atresia  of 
the  oesophagus  have  been  reported  to  date, 
but  cases  are  being  recognized  with  increasing 
frequency,  and,  stimulated  by  our  advance 
in  knowledge  and  results  of  treatment  of  con- 
genital pyloric  stenosis,  the  subject  bids  fair 
to  assume  a  place  of  importance  in  the 
surgery  of  infancy. 

The  lesion  is  essentially  fatal  when  un- 
treated, and  to  date  treatment  has  been 
unavailing.  The  present  paper  presents  a 
plan  of  operation  the  principles  of  which  were 
carried  out  in  two  cases  personally  operated 
upon,  and  which  seems  to  me  to  offer  some 
hope  of  success. 

pathological      anatomy     of      (ESOPHAGEAL 

ATRESL\ 

The  site  of  the  atresia  is  on  a  level  with  the 
bifurcation  of  the  trachea.^  There  is  a  com- 
plete separation  of  the  two  segments  of  the 

>  For  a  more  complete  account  of  pathological  anatomy,  and  theories 
as  to  embiyological  origin,  see  Zeit  (i),  Snukowsky  and  Baron  (a), 
Konopackl  (3),  and  Hirschsprung  (4). 


gullet.  The  upper  segment  ends  below  as  a 
dilated  blind  pouch,  behind  and  just  above  the 
tracheal  bifurcation.  The  lower  segment  joins 
the  stomach  at  the  cardia  in  the  usual  manner. 
The  essentially  fatal  factor  in  the  anatomy 
consists  in  a  communication  between  the 
upper  end  of  the  distal  segment  and  the 
trachea  or  bronchus,  allowing  of  free  conmau- 
nication  between  limgs,  gullet,  and  stomach; 
forced  respiration,  as  in  crying,  etc.,  distends 
the  stomach;  attempts  at  vomiting  fill  the 
air  passages  with  stomach  contents  (secre- 
tion), resulting  in  drowning  (cyanosis). 

In  a  small  proportion  of  the  cases  reported, 
the  connection  between  gullet  and  trachea 
did  not  exist;  here  a  simple  gastrostomy 
would  suffice  to  maintain  life;  but  this  favor- 
able condition  is  rare.  As  in  other  congenital 
anomalies,  accompanying  malformations  are 
not  infrequent.  Case  i  showed  a  horseshoe 
kidney.  Dr.  Brennemann  (5)  reports  a  case 
in  wluch  gross  ureteral  changes  were  found, 
consisting  of  a  doubling  of  both  ureters. 
There  were  also  microscopic  changes  in  the 
spinal  cord.  According  to  Brennemann, 
one-third  to  one-half  of  the  reported  cases 
show  accompanying  malformations. 

Symptoms.  All  four  of  my  cases  were 
grossly  well-formed,  fully  grown  infants. 
Contrasting  strongly  with  my  experience  in 
congenital  pyloric  stenosis,  all  showed  symp- 
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toms    beginning    immediately    after    birth. 
These  may  be  summarized  as  follows: 

1.  Everything  taken  regurgitated  at  once, 
beginning  with  the  first  attempt  at  feeding. 

2.  Continuous  discharge  of  saliva  and 
mucous  from  mouth. 

3.  Spells  of  cyanosis  at  frequent  intervals, 
especially  brought  on  by  feeding. 

4.  The  abdomen  distended  by  crying  and 
coughing. 

5.  Difficult  respiration;  marked  inspiratory 
retraction  of  chest  and  abdomen. 

6.  Passing  catheter  into  oesophagus  dis- 
closes a  complete  block  10  to  12  centimeters 
from  gums  (at  bifurcation  of  trachea). 

7.  An  early  rise  of  temperature,  with  cough, 
usually  indicates  the  development  of  pul- 
monary involvement  from  the  constant  re- 
gurgitation of  fluids  from  below.  This  will 
prove  a  serious  handicap  to  any  method  of 
surgical  treatment  that  otherwise  might  prove 
successful.  The  swallowed  tracheal  secretion, 
accumulating  in  the  proximal  segment  of  the 
gullet,  early  becomes  purulent.  As  stated 
elsewhere,  a  smear  of  this  fluid  in  Case  4, 
obtained  by  aspirating  with  catheter  and 
syringe,  was  purulent,  with  many  cocci. 

The  attacks  of  cyanosis  are  due  to  regurgi- 
tation of  fluids  from  the  stomach.  This 
would  not  account  for  attacks  precipitated  by 
being  fed.  Probably  disturbed  intrathoracic 
tension  caused  by  the  tracheo-oesophageal 
commimication  prevents  the  protection  of  the 
upper  end  of  air  passages  from  the  entrance 
of  fluids. 

The  difficult  respiration  is  probably  asso- 
ciated with  early  development  of  broncho- 
pneiunonia,  and  with  blocking  of  the  lower 
end  of  the  trachea. 

The  symptom  complex  has  been  repeatedly 
described.  It  is  that  of  tracheal  obstruction, 
broncho-pneumonia,  and  starvation. 

Operative  Treatment,  Operative  treatment 
heretofore  carried  out  has  been  gastrostomy 
or  jejunostomy.  Hoffmann  (6)  attempted  to 
close  the  gullet,  but  desisted,  and  did  a 
gastrostomy.  His  attempt  was  by  way  of 
the  neck,  an  obviously  impossible  route.  In 
all  cases,  feeding  through  the  new  opening 
has  been  followed  by  immediate  or  ultimate 
death  by  drowning,  or  the  production  of  such 


marked  dyspnoeic  or  coughing  attacks  as  to 
forbid  persisting  in  the  attempt.  In  Brenne- 
mann's  first  case,  a  jejunostomy  was  done  by 
A.  E.  Halstead;  apparently  no  regurgitation 
occurred  on  feeding,  but  it  seemed  impossible 
to  keep  the  child  alive  by  administering  its 
food  per  jejunimi.  Jejimostomy  cannot,  of 
course,  obviate  the  fatal  outcome  of  the 
tracheo-oesophageal  fistula. 

Direct  anastomosis  of  the  ends,  with 
closure  of  the  trachea,  in  an  infant  less  than 
a  week  old  is  certainly  a  hazardous  proceeding. 
I  am  not  certain,  however,  that  it  may  not 
prove  possible,  and,  if  so,  would  be  the  ideal 
operation.  I  do  not  wish  to  dismiss  the  idea 
of  immediate  union  of  the  two  segments  of  the 
oesophagus.  The  technical  difficulties  would 
be  rather  greater  than  that  of  the  operation 
here  suggested.  The  greatest  obstacle  would 
be  the  danger  of  infection ;  however,  I  expect  to 
attempt  it  at  the  first  favorable  opportunity. 
The  advantage  of  the  operation  described 
below  lies  in  the  fact  that  in  dividing  the 
infected  fistula  one  can  crush  and  invert  the 
structures  with  a  minimum  of  soiling.  The 
present  problem  seems  to  be  to  close  the 
communication  with  the  trachea,  do  a 
gastrostomy,  and  so  feed  the  child.  The 
recent  development  of  thoracic  surgery  justi- 
fies the  hope  that  later  in  life  a  means  of 
utilizing  the  gullet  may  be  found. 

PLAN  OF   OPERATION 

I.  Closure  of  gullet  at  tracheal  junction  by 
trans-thoracic  route. 

II.  Gastrostomy. 
Operation: 

I.  Closure  of  Gtdlet:  Closure  must  be  at 
the  junction  with  trachea. 

1.  No  pouch  should  be  left  to  acaunulate 
fluid,  which  must  quickly  become  infected, 
and  be  a  constant  source  of  danger. 

2.  No  part  of  the  oesophagus  must  be 
sacrificed;  it  must  be  kept  full  length,  to  be 
utilized  later  if  restoration  of  the  canal  seems 
feasible. 

The  possibility  of  saving  the  infant  centers 
about  the  oesophagus.  In  the  two  operations 
carried  out  by  the  author,  the  thorax  was 
opened  widely  imder  positive  intrapulmonary 
tension,  the  gullet  isolated  at  its  junction  with 
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fig.  I.  Normal  structures  as  seen  with  lung  drawn 
forward  and  medianward.  L,  lung;  P,  pericardium;  Tr. 
trachea;  Oe,ce9ophagus;  Pn,  pneumogastiic  nerve;  V.  A., 
vena  azygos;  I,  II,  III,  etc.,  ribs. 

the  trachea,  in  both  cases  at  the  point  of  bifur- 
cation of  the  latter,  and  a  Ugature  passed 
around  it.  The  expectation  was  that  the 
ligature  in  cutting  its  way  through  would 
allow  of  cicatrization  and  closure  of  the  tube 
above  and  below.  The  possibility  of  the  tube 
being  re-established  was  recognized,  but  it 
must  be  remembered  that  in  spite  of  this 
tendency,  it  is  the  exception  and  not  the  rule 
for  the  lumen  of  a  tube  lined  with  epithelium 
to  re-establish  itself;  e.  g.,  sterihty  is  not 
assured  by  ligation  of  the  tubes,  but  is 
rendered  extremely  probable.  The  objection 
to  dividing  the  structure  and  closing  in  the 
openings  by  means  of  sutures  was  the  danger 
of  infection;  this  is,  however,  the  more  logical 
procedure,  and  should,  I  beheve,  be  carried 
out.  Lack  of  familiarity  with  the  surgical 
anatomy  of  the  parts  will  obviously  be  a 
source  of  embarrassment  to  most  general 
surgeons.  It  was  to  the  author.  The  small- 
ness  of  the  parts  in  a  new-bom  infant  and  the 
pecuharly  difficult  site  of  operation  made  the 
hazard  apparently  insuperable,  A  rather 
simple  procedure  served  materially  to  lessen 
the  difficulty.  The  abdomen  was  first  opened, 
a  small  opening  made  in  the  anterior  wall  of 
the  stomach  at  the  intended  site  of  the  gas- 
trostomy, and  a  pliable  uterine  sound  intro- 
duced, passed  up  through  the  cardia  into  the 


Fig.  9.  View  of  malformation  and  adjacent  structures, 
as  seen  with  lung  drawn  forward  and  medianward.  Note 
complete  separation  of  upper  and  lower  segments  of 
cEsophagus  and  relation  of  pneumogastric  plexus  to 
tradieo-tEsophageal  junction.     Lettering  as  in  Fig.  i. 

gidlet.    Leakage  was  prevented  by  a  circular 
suture,    The  child  was  now  turned  over  and 
the  gullet  cut  down  upon  and  toxoid  without 
difficulty. 
Technique: 

1.  Protection  from' shock,  loss  of  heat,  etc. 
Extremities  well  wrapped  in  cotton  batting 
or  woolen  bandages.    Warm  water  bags,  etc. 

2.  General  ether  anjesthesia.  Intratracheal 
ether  anaesthesia  under  a  positive  pressure  of 
6  to  8  mm.  of  mercury  during  the  thoracic  part 
of  the  operation,  with  iz  to  15  nmi,  pressure 
before  inserting  the  final  suture,  to  bring  the 
lung  well  up  to  the  chest  wall. 

My  apparatus  consists  of  a  motor  and 
pump,  giving  a  free  current  of  air  at  a  pressure 
varied  readily  by  a  rheostat,  with  a  valve  in 
the  connecting  tubing,  through  which  excess 
air  may  be  allowed  to  escape.  The  air  passes 
over  ether  contained  in  a  Wolff  bottle,  or  is 
shunted  directly  to  the  tracheal  tube  as 
desired.  A  manometer  and  a  mercury  "blow- 
off"  as  a  safety  valve  are  in  circuit.  The 
whole  is  simply  the  type  of  apparatus  of 
Meltzer  and  Auer.  Just  before  beginning 
differential  pressure,  and  not  until  the  operator 
is  ready  to  begin  it,  a  pad  should  be  firmly 
bandaged  upon  the  abdomen;  otherwise  the 
stomach  and  intestine  will  be  greatly  distend- 
ed  by  inflation   through    the    tracheo-oeso- 
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phageal  fistula.  On  the  other  hand,  the  pad 
must  not  be  applied  until  the  tracheal  cathe- 
ter is  ready  to  be  inserted,  or  until  after  it  is 
inserted,  lest  the  child  be  drowned  by  forcing 
stomach  contents  up  into  the  lungs. 

In  my  cases,  having  opened  the  abdomen 
to  insert  the  oesophageal  sound  from  below 
before  doing  the  thoradc  part  of  the  opera- 
tion, I  simply  clamped  the  jejunum;  but  I 
believe  I  shall  find  the  preliminary  laparot- 
omy unnecessary  in  future  work. 

3.  Incision  in  sixth  right  interspace,  begin- 
ning at  about  the  angle  of  the  ribs  behind  and 
extending  forward  approximately  two  inches. 
The  ribs  are  widely  separated  and  a  finger 
inserted  to  keep  the  inflated  lungs  away. 
The  posterior  end  of  the  incision  is  now 
carried  vertically  upward  over  three  or  four 
ribs,  the  latter  divided  with  strong  scissors. 
By  drawing  the  ribs  upward  with  a  Uttle  force 
as  they  are  divided,  little  blood  will  be  lost, 
and  no  artery  clamps  will  be  found  necessary 
until  this  step  of  the  operation  is  completed. 
They  may  now  be  applied  to  the  divided  inter- 
costals  and  such  other  bleeders  as  may  appear, 
though  a  little  pressure  with  dry  gauze,  kept 
up  for  a  few  moments,  will  probably  suffice. 
These  minutiae  may  appear  trivial,  but  this 
stage  of  the  operation  should  be  completed 
in  less  than  five  minutes,  and  the  entire 
operation  must  be  carried  out  quickly  if  the 
operation  is  to  be  at  all  feasible. 

It  will  be  noticed  that  access  is  obtained 
through  the  right  side.  The  normal  oesopha- 
gus crosses  the  left  bronchus.  In  both  of  my 
cases  the  gullet  was  apparently  to  the  right 
of  the  median  hne.  In  my  first  case  I  went 
through  the  left  side  and  found  much  more 
difficulty  than  in  my  second  case. 

4.  The  ribs  are  widely  spread,  and  a  flat 
retractor  used  to  draw  the  lungs  forward  and 
medianward.  The  gullet  can  readily  be  made 
out,  and  only  the  extreme  importance  of  the 
adjacent  structures  renders  the  next  step  of 
the  operation  tedious  and  difficult. 

5.  Isolation  of  the  gullet.  In  my  cases  I 
first  intubated  the  gullet  from  below,  as 
previously  described,  and  I  should  advise 
this  procedure  to  anyone  attempting  his  first 
case.  With  the  experience  of  two  cases  and 
the  dissection  of  a  number  of  infant  bodies, 


I  believe  I  shall  find  this  imnecessary  in  the 
future. 

The  structures  in  the  field  of  operation  are 
readily  defined.  The  gullet  stands  out 
prominently  and  dips  acutely  forward  to 
join  the  trachea.  The  pneumogastric  nerve 
is  plainly  visible.  It  comes  down  from  above 
in  a  single  trunk,  lies  behind  the  azygos  vein 
just  as  the  latter  turns  in  to  meet  the  vena 
cava.  Just  below  the  azygos,  anterior  and 
dextrad  to  the  tracheo-oesophageal  jimction, 
it  divides  into  numerous  branches  much 
after  the  manner  of  the  pes  anserina  of  the 
facial  nerve.  Viewing  the  parts  as  seen  dur- 
ing the  operation,  with  the  Ixmg  retracted, 
the  plexus  so  formed  lies  to  the  right,  the 
ascending  part  of  the  azygos  to  the  left  and 
the  transverse  part  of  the  azygos  above  the 
field  of  operation.  From  the  pneumogastric 
plexus,  and  made  up  of  it  in  part,  the  main 
trunk  of  the  pneumogastric  dips  down  to  the 
side  of  the  gullet,  just  below  where  the  latter 
tiu*ns  to  meet  the  trachea.  In  the  dissection 
of  the  specimen  from  Case  3,  it  was  found  that 
the  vagi  were  not  included  in  the  ligature. 
As  the  vagi  lie  in  but  loose  contact  with  the 
gullet,  the  proximal  one  in  plain  sight,  and  are 
readily  moved  by  drawing  on  the  reflection 
of  the  pleura,  I  feel  safe  in  stating  that  they 
can  always  be  avoided. 

The  lower  segment  can  be  followed  to  its 
junction  with  the  trachea.  The  latter  can  be 
palpated  to  help  orientate  oneself.  A  blimt 
hook  is  passed  around  the  gullet.  No  bleeding 
was  encountered  in  either  of  my  cases,  but  it 
is  evident  that  manipulation  must  be  gentle 
or  troublesome  bleeding  may  readily  occur. 

6.  Closure  of  the  gullet.  Ligation  was  used 
in  both  of  my  cases.  A  more  definite  closure, 
with  separation  of  the  parts,  is  desirable.  The 
part  should  be  crushed  with  a  heavy  clamp, 
the  crushed  tissue  cut,  and  both  ends  turned 
in.  This  is  really  the  crux  of  the  whole 
operation.  All  other  steps  of  the  operation 
are  absolutely  dependable.  One  may  hesitate 
before  attempting  so  drastic  a  procedure  as  a 
major  laparotomy  and  thoracotomy  in  an 
infant  three  or  four  days  old;  but  my  second 
case  was  awake  and  out  of  shock  shortly  after 
the  operation  was  completed.  The  shock  can, 
therefore,  be  withstood.    Closure  of  the  guUet 
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means,  however,  cutting  through  infected 
tissue  in  a  part  most  difl5cult  to  protect  from 
infection.  Possibly  some  advantage  might 
be  gained  by  using  the  Downes  type  of 
thermoclamp,  and  cutting  through  the  cau- 
terized tissue.  In  either  case,  the  open  ends 
of  both  gullet  and  trachea  must  be  invagi- 
nated,  the  latter  as  carefully  as  the  former, 
or  it  may  be  torn  open  by  the  differential 
tension  used. 

Closure  of  Chest.  The  chest  is  rapidly 
closed.  A  single  pericostal  suture  (Sauerbruch) , 
applied  first,  will  bring  the  sixth  and  seventh 
ribs  together,  and  a  few  deep  sutures  of  the 
soft  tissues  of  the  longitudinal  part  of  the 
incision  will  practically  close  the  cavity. 
Before  inserting  the  last  suture  or  two,  the 
intrapulmonary  tension  should  be  raised  to 
about  15  nun.,  which  will  bring  the  limg  well 
up  to  the  chest  wall. 

II.  Gastrostomy.  The  gastrostomy  is  made 
in  the  usual  manner,  of  the  type  preferred. 
When  a  soimd  is  inserted  as  a  preliminary  step 
in  the  operation,  the  site  should  be  chosen  so 
as  to  utilize  the  opening  made. 

REPORT   OF   CASES 

I  have  had  four  cases  of  congenital  atresia 
of  the  oesophagus.  Two  of  these  have  been 
previously  reported,  by  Dr.  F.  R.  Zeit,  from 
the  pathologist's  viewpoint,  and  by  Dr.  J. 
W.  Brennemann,  from  the  clinical  standpoint. 
In  the  first  of  these  I  did  a  gastrostomy,  only 
to  have  the  child  almost  die  by  drowning  upon 
receiving  its  first  food.  The  second  case  I 
allowed  to  die  without  interference,  feeling 
intervention  to  be  hopeless.  The  third  and 
fourth  cases,  not  previously  reported,  were 
both  subjected  to  the  operation  here  de- 
scribed. Case  3  died  of  shock  shortly  after 
operation.  Case  4  lived  twenty  hours.  It 
began  to  awaken  immediately  after  leaving 
the  operating  room  and  reacted  fairly  well 
from  shock  within  two  hours.  The  violent 
respiratory  efforts  ceased  immediately  after 
operation,  the  breathing  becoming  normal 
though  rapid.  Beginning  immediately  upon 
the  completion  of  the  operation,  it  was  given 
fluids  per  gastrostomy  tube  every  half  hour, 
receiving  a  total  of  8  ounces,  without  having 
a  choking  or  "cyanotic"  spell.     Some  bleed- 


ing from  the  laparotomy  incision  occurred, 
but  not  sufficient  externally  to  be  of  import- 
ance. In  both  cases  oscultation  immediately 
after  operation  showed  the  lungs  to  be  in 
contact  with  the  chest  wall. 

Case  3  obviously  died  of  shock. 

Case  4  had  a  purulent  bronchitis  or  bron- 
cho-pneumonia before  beginning  operation. 
There  was  also  a  purulent  secretion  in  the 
proximal  blind  gullet,  which  was  aspirated 
with  a  catheter.  Smears  of  this  showed 
richly  cellular  pus,  with  many  cocci,  grouped 
as  diplococci  and  staphylococci. 

The  cases  which  I  wish  to  add  to  the 
casuistics  of  congenital  atresia  of  the  oesoph- 
agus follow.  The  symptoms  and  patho- 
logical findings  were  essentially  those  as  given, 
and  will  not  be  repeated : 

Baby  E.,  male,  second  child,  weight  7  pounds,  8 
ounces.  Case  No.  42992,  Wesley  Hospital,  July  16, 
191 3.    Referred  by  Dr.  Sandstedt  of  Chicago. 

Operation.  Preliminary  gastrostomy  under  ether. 
Intubation  of  lower  segment  of  gullet  from  below 
with  metal  sound.  Change  to  positive  pressure 
ether  anaesthesia.  Incision  in  left  seventh  intercostal 
space,  carried  upward  from  posterior  end.  Five  ribs 
divided  near  their  angles.  A  silk  ligature  carried 
around  the  gullet,  using  the  sound  as  a  guide. 
Seventh  and  eighth  ribs  brought  together  by  a 
suture  that  included  both  (Sauerbruch).  Intrapul- 
monary tension  raised  until  lung  came  to  chest  wall, 
when  remainder  of  wound  was  closed.  Gastrostomy 
of  the  E.  J.  Senn  type  now  completed  and  water 
immediately  given  through  tube.  Auscultation 
showed  lung  in  contact  with  chest  wall.  The 
operation  was  unduly  prolonged,  and  the  technique 
faulty  in  that  the  incision  was  made  on  the  left  side 
and  too  low.  Death  occurred  in  two  hours,  water 
having  been  given  through  gastrostomy  tube  three 
times  without  evidence  of  entrance  to  lungs.  Post- 
mortem showed  the  fistula  type  of  anomaly,  with 
the  ligature  placed  at  site  intended.  Lungs  fully 
inflated.  No  blood  or  fluid  in  either  chest  or 
abdomen.  No  gross  accompanying  malformations. 
No  evidence  of  opposite  pleura  being  opened  during 
manipulations. 

Baby  B.  Case  No.  73248,  Presbyterian  Hospital, 
August  24, 19 13.  Born  in  the  obstetrical  service  and 
transferred  to  Drs.  C.  G.  Grulee  of  the  j)ediatric 
and  Carl  Davis  of  the  surgical  departments,  to 
whom  I  am  indebted  for  the  privilege  of  operating 
upon  the  infant.  Male,  of  Russian  Hebrew  parent- 
age, 3  days  old.  Weight  at  birth,  8  pounds,  6  ounces ; 
temperature,  98.6°  F.  Mother  a  multipara.  Child 
had  a  marked  purulent  secretion  in  its  mouth  and 
gullet,  and  showed  marked  respiratory  retraction  of 
ribs  and  abdomen. 
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Operation.  Preliminary  intubation  of  gullet  from 
below,  as  in  previous  case.  Clamp  placed  on 
jejunum  to  prevent  inflation  of  bowels.  Temporary 
closure  of  abdominal  incision.  Change  to  intra- 
tracheal ether  anesthesia.  Incision  in  right  sixth 
intercostal  space  about  two  inches  long,  the  posterior 
end  carried  upward  and  the  sixth,  fifth  and  fourth 
ribs  cut  across  near  their  angles.  Retraction  of  ribs 
gave  perfect  view  of  field  of  operation.  A  blunt  hook 
passed  around  gullet  at  tracheal  junction  and 
ligature  placed.  Chest  closed  as  before,  raising  the 
intrapulmonary  tension  sufficiently  to  bring  the 
lung  up  to  the  chest  wall.  Gastrostomy  of  the 
E.  J.  Senn  type. 

The  child  took  approximately  8  ounces  of  fluid 
through  the  gastrostomy  tube  in  next  twenty  hours 
without  showing  any  evidence  of  regurgitation  into 


lungs.  Its  breathing  lost  the  dyspnoeic  t3rpe  at  once. 
No  attacks  recurred.  Reaction  rapid.  Ausculta- 
tion showed  lung  maintained  in  fully  inflated 
condition.  Death  20  hours  later.  No  post-mortem 
examination  permitted. 
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THE   ROLE   of   the   GLANDS    OF   INTERNAL   SECRETION   IN  THE 
GENESIS   OF   FIBROMA   MOLLUSCUM   GRAVIDARUM  ^ 

By  SAMUEL  M.  BRICKNER,  A.  M.,  M.  D..  New  York  City 


IN  1906  I  presented  a  paper  *  before  the 
New  York  Academy  of  Medicine,  in 
which  I  described  as  a  new  clinical  entity 
a  lesion  of  the  skin  originating  during 
the  later  months  of  pregnancy  and  which  I 
named  **  Fibroma  MoUuscum  Gravidarum." 
So  many  changes  have  taken  place  in  my 
conception,  particularly  as  to  the  etiology  and 
the  course  of  the  condition,  that  the  present 
occasion  seems  an  appropriate  one  to  offer 
my  modified  views. 

Terminology.  The  name,  fibroma  moUus- 
cum  gravidarum,  was  chosen  because  the 
lesions  correspond  pathologically  with  the 
disease  known  and  described  as  fibroma  mollus- 
cum  by  dermatologists.  The  clinical  course, 
however,  is  widely  dififerent,  and  as  the  lesion 
occurs  only  in  pregnant  women,  the  modifying 
word  was  added.  The  sole  similarity  be- 
tween the  ordinary  fibroma  molluscum  and 
that  of  the  lesion  under  discussion  is  in  the 
microscopic  picture. 

Etiology.  In  my  first  commimication,  I 
based  the  etiology  of  fibroma  molluscum 
gravidarum    "upon    the   metaboUc   changes 

>  Am.  J.  Obst.  N.  v..  1906,  liil 


common  in  pregnancy."  This  was  but  an 
expression  of  ignorance.  There  has  been  such 
a  great  advance  in  more  recent  years  in  the 
study  of  the  internal  secretions  and  their 
effects  that  I  find  that  I  must  so  modify  this 
view  as  to  bring  the  genesis  of  the  condition 
into  harmony  with  the  scientific  notions  of 
to-day. 

Properly  to  understand  the  relations  of  the 
ovary  to  the  other  organs  of  internal  secretion, 
it  is  necessary  briefly  to  review  some  facts. 
Virchow,  over  sixty  years  ago,  insisted  that 
the  ovary,  rather  than  the  uterus,  is  the  most 
important  organ  of  the  female  organism. 
This  position  has  been  confirmed  by  all 
recent  studies.  Not  only  has  the  ovary  the 
function  of  the  production  and  expulsion  of 
ova,  but  it  has  an  internal  secretion,  the 
evidence  of  which  is  seen  in  the  phenomena 
of  puberty  and  of  the  menopause  and  in  the 
effects  of  complete  castration.*  It  is  more 
than  likely  that  the  internal  secretion  is  to  be 
found  in  the  corpus  luteum  which,  as  Prenant 
(i)  first  suggested,  takes  on  the  function  of  a 

*  One  might  add  that  overian  therapy  in  castrated  women  gives  addi- 
tional weight  to  the  "ovarian  hypothesis."  Some  authon  have  tluown 
doubt,  however,  upon  the  effect  of  the  ovarian  feeding,  notably  Frank 
(Arch.  Int.  Med.,  xgzo,  Sept). 
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gland.  As  Limon  (2)  states,  it  is  possible 
that  the  interstitial  gland  may  account  for 
the  internal  secretion  of  the  ovary.  But  so 
elusive  is  the  subject  that  while  an  internal 
secretion  of  this  organ  must  be  admitted,  its 
exact  source  is  still  a  subject  of  speculation. 
Changes  due  to  this  secretion  are  to  be  noted 
in  connection  with  the  reproductive  processes, 
such  as  an  increase  in  the  total  quantity  of 
blood  during  pregnancy, '  and  a  diminution 
of  the  haemoglobin,  for  example.  As  Scheuer 
(3)  points  out,  changes  in  the  blood  evoke 
metabolic  changes  which  in  turn  influence 
the  nutrition  and  nervous  state.  These, 
again,  are  likely  to  present  their  primary 
symptoms  in  the  skin.  As  instances,  the 
appearance  of  hair  in  the  axillae  and  on  the 
pubes  at  the  time  of  puberty  may  be  dted, 
as  well  as  the  proliferative  changes  in  the 
skin  of  pregnant  women. 

It  is  well  established  clinically,  as  well  as 
experimentally,  that  the  so-called  glands  of 
internal  secretion,  the  thyroid,  the  hypophysis, 
the  adrenals,  and  the  ovaries,  work  in  correla- 
tion with  each  other.  They  act  vicariously 
in  a  way  and  a  hyposecretion  of  one  of  them 
wiU  often  in  a  normal  organism  give  rise  to 
compensatory  hypersecretion  in  another. 
Clinically,  this  can  occasionally  be  demon- 
strated; for  example,  in  a  rather  gross  manner, 
by  the  administration  of  thyroid  extract  to 
overcome  the  amenorrhoea  due  to  obesity. 

In  continuation  of  the  argument,  but  Umit- 
ing  it  now  to  the  pregnant  state,  we  are  con- 
fronted by  the  fact  that  during  pregnancy  the 
ovaries  do  not  functionate  aside  from  the 
office  of  the  corpus  luteum  during  the  first 
few  months.  During  the  remainder  of  preg- 
nancy the  ovaries  are  in  a  state  of  hypofunc- 
tion.  On  the  other  hand,  the  thyroid  (4)  and 
the  hypophysis  (6)  become  enlarged  while 
the  adrenals  (10)  take  on  an  increased  activity. 
Lange,  for  instance,  cited  by  Scheuer  (13) 
made  systematic  histological  examinations  of 
some  of  the  glands  of  internal  secretion  during 
pregnancy  and  found  that  there  is  always  a 
hjrperplasia  of  the  thyroid  gland;  and  the 
h3^physis  is  similarly  affected  as  demon- 
strated by  Laimois  (14)  and  Erdheim  (15). 

1  Although  this  has  been  denied  by  Fries  (Ztschr.  L  Geburtsh.  a. 
Gynik.,  191 1,  xliz,  340). 


Tandler  and  Grosz  (i6),  as  well,  studied  hu- 
man subjects  who  had  been  castrated  with 
the  Rontgen  ray  and  were  able  to  demonstrate 
an  enlargement  of  the  sella  turcica.  Schenk 
(17)  adds  testimony  to  the  same  end  by  his 
investigations,  which  show  that  after  castra- 
tion there  is  a  decided  hypertrophy  of  the 
cortex  of  the  adrenals.  It  may  be  said  that 
while  much  of  hypothesis  clings  to  the  subject, 
we  must  agree  with  Hofbauer  (i8)  that  we 
are  but  at  the  beginning  of  things  in  this 
domain,  and  must  study  with  diligence  these 
phases  of  disease  and  of  altered  conditions, 
clinically  and  experimentally. 

Assimiing  the  truth  of  these  hypothetical 
considerations  and  adapting  it  to  the  subject 
in  hand,  we  have  an  adequate  explanation  for 
the  appearance  of  cutaneous  disorders  during 
pregnancy.  The  pigmentation  of  the  Unea 
alba  and  of  the  striae  may  well  be  due  to  the 
overactivity  of  the  adrenals.  Hypertrophic 
disturbances,  such  as  fibroma  molluscmn 
gravidarum,  which  is,  in  a  way,  analogous  to 
the  increase  in  size  and  in  pigmentation  in 
Montgomery's  follicles  in  the*breast,  may  be 
well  accounted  for  by  an  increased  function  of 
the  hypophysis,  and  the  pigmentation  of  the 
excrescences  by  the  augmented  chromatin 
thrown  into  the  blood  by  the  adrenals, —  the 
ovarian  influence  meanwhile  being  inhibited. 
This  hypothesis  is  materially  strengthened 
by  the  fact  that  with  the  return  of  the  ovarian 
function  and  the  restoration  to  balance  of  the 
organs  of  internal  secretion,  the  growths  dis- 
appear, while  those  which  remain  gradually 
lose  their  color,  further,  additional  testi- 
mony is  given  by  the  fact  that  when  a  woman 
again  becomes  pregnant  before  the  fibromata 
have  retrograded,  the  growths  take  on  re- 
newed activity  and  even  increase  in  number 
and  become  more  deeply  pigmented. 

This  hypothesis  fits  in  with  the  accepted 
fimctions  of  the  adrenals.  Thus,  Gushing 
(20)  advances  the  view  that  skeletal  over- 
growth combined  with  certain  cutaneous 
changes  is  an  indication  of  hyperplasia  of  the 
anterior  lobe  of  the  pituitary  body.  The 
anterior  lobe  does  become  enlarged  during 
pregnancy,  as  we  have  seen,  and  possibly  acts 
vicariously  for  the  ovary.  Cushing's  clinical 
observations   and   reports   substantiate   this 
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view  in  a  measure  since  a  stasis  or  insuiliciency 
of  the  posterior  lobe  evokes  cutaneous  and 
hirsute  changes  of  the  directly  opposite  type. 

Summing  up  the  facts,  we  can  draw  the 
conclusion  that  fibroma  moUuscum  gravidarum 
is  one  of  the  hypertrophic  disturbances  of  the 
skin  arising  in  pregnancy,  due  to  cessation  or 
inhibition  of  the  ovarian  fuTiction  and  to  an 
increase  in  the  activity  of  the  pituitary  and 
adrenal  glands.  It  is  a  localized  process,  as  is 
the  hypertrichosis  (21)  occurring  in  pregnancy, 
and  is  dependent  upon  the  same  or  a  similar 
disturbance  of  balance  of  the  internal  secre- 
tions. 

The  pigmentation  of  the  fibromata  is  still 
the  subject  of  doubt  and  theory,  as  is,  indeed, 
the  subject  of  pigmentation  generally.  Solger 
(22)  advances  the  view  that  the  pigment  is  due 
to  a  biological  necessity  — ■  the  protection  of 
the  skin  against  excessive  light  during  preg- 
nancy.   Scheuer  (23)  points  out  that  we  must 


recognize  the  relationship  between  the  genitab 
and  the  adrenals  during  pregnancy  just  as  we 
recognize  the  relationship  between  the  ovaries 
and  the  hypophysis,  and  the  ovaries  and  the 
thyroid  during  pregnancy.  And  Kroph  (24) 
cites  Neu  as  havingfound  an  increased  amount 
of  adrenin  in  the  blood  during  pregnancy  and 
the  puerperium  (25). 

In  my  paper  of  six  years  ago  I  went 
thoroughly  into  a  study  of  cutaneous  pig- 
ments, but  the  present  state  of  our  knowledge 
is  of  no  assistance  in  the  solution  of  the 
problem  except  in  so  far  as  the  adrenals  play 
a  rdle,  as  indicated  above. 

The  Lesions.  During  the  latter  half  of 
pregnancy,  never  before  the  fifth  month, 
there  appear  upon  the  neck  and  between  and 
underneath  the  breasts,  small  sessile,  more 
frequently  pedunculated,  growths.  These 
vary  in  size  from  a  pinhead  to  half  a  spKt  pea. 
They  are   always  multiple  and  are  never 
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grouped  according  to  any  specific  arrange- 
ment. There  may  be  from  ten  to  forty  of 
these  growths.  Usually  they  are  pigmented, 
at  first  of  a  yellowish  color,  but  becoming 
yellowish  brown  or  dark  brown  as  the  preg- 
nancy advances.  Still,  some  of  the  growths 
bear  no  pigment  and  one  may  see  every  variety 
of  coloring  from  that  of  the  normal  skin  to  a 
black-brown.  The  pedicles  are  never  pig- 
mented, always  remaining  the  color  of  the 
normal  skin.  The  smaller  fibromata  are 
digitate  but  the  older  and  larger  ones  resemble 
a  small  mulberry.  Although  they  might  be 
described  as  polypoid  in  shape,  they  bear  no 
resemblance  to  the  ordinary  wart,  being 
pointed  at  the  extremities. 

Pathology.  For  the  description  of  the 
patholt^cal  findings  and  for  the  micro- 
photograph  I  am  indebted  to  Dr.  F.  S. 
Mandlebaum,  pathologist  to  Mount  Sinai 
Hospital.  He  has  examined  several  of  these 
growths  and  from  their  microscopic  study  he 
has  written  the  following  description:  "The 
excised  tumors  are  round  or  oblong  in  shape, 
somewhat  papillomatous  on  the  surface,  and 
measure  from  1.5  mm.  to  3  mm.  in  their  long 
axis.  Sections  were  cut  both  transversely 
and  longitudinally,  and  stained  by  a  large 
variety  of  special  methods,  as  well  as  by  the 
ordinary  histological  stains. 

"When  viewed  by  the  low  power,  the  sec- 
tions appear  to  have  a  lightly  stained  central 
portion  entirely  surrounded  by  normal  epider- 
mis, except  in  some  places  where  it  is  sUghtly 
thickened  and  thrown  into  folds.  In  some 
of  the  sections  which  were  cut  longitudinally 
a  moderate  degree  of  hypertrophy  of  the 
prickle-cell  layer  is  noted.  The  chief  feature, 
however,  seems  to  be  a  distinct  hypertrophy 
of  the  papillary  layer  of  the  corium.  An 
elongated  appearance  of  the  papillas  is  noted 
in  places,  due  to  a  growth  downwards  into  the 
corium  of  the  interpapillary  processes.  With 
the  higher  power,  the  papillary  layer  shows  an 
increase  of  the  amount  of  collagenous  tissue, 
the  bundles  of  which  are  irregularly  inter- 
laced, but  not  closely  packed  together.  In  the 
meshes  are  numerous  connective  tissue  cells, 
blood-vessels,  and  a  few  lymph  spaces.  The 
general  appearance  of  this  part  of  the  section 
is  that  of  a  soft  fibroma,  moderately  rich  in 


I 
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Fig.  3.  Photomicrograph  of  a  cross-section  of  fibroma 
moUuscum  gravidarum.  A,  normal  skin;  B,  hypertropbied 
I>apillary  layer;  C,  deposits  of  pigment;  D,  young  connec- 


connective  cells.  No  muscle  or  nerve  fibers 
can  be  seen.  The  base  of  the  tmnor  at  its 
junction  with  the  normal  skin  was  carefully 
examined  for  nerve  tissue;  but  it  was  also  im- 
possible to  demonstrate  any  fibers  at  this  situ- 
ation. The  blood-vessels  are  rather  abun- 
dant, most  of  them  being  dilated  capillaries 
with  thin  walls.  The  connective  tissue  cells 
seem  rather  more  numerous  in  the  vicinity  of 
blood  vessels  than  elsewhere,  and  occasionally 
a  polynuclear  leucocyte  is  seen,  but  no  evi- 
dence of  inflammation  is  observed.  Here  and 
there  a  branching  connective  tissue  cell, 
filled  with  minute  pigment  granules,  may  be 
seen.  Only  a  few  atrophic  elastic  fibers  are 
present,  but  no  mast  cells  or  plasma  cells  can 
be  found.  Hair  folhcles  as  well  as  glands  and 
adipose  tissue  are  absent  from  the  growth. 

"The  epithelial  elements  of  the  epidermis 
are  all  well  preserved  and  quite  natural  in 
appearance.  The  stratum  comeum  is  not 
apparently  thickened,  but  the  layer  of  prickle- 
cells  in  some  of  the  sections  shows  a  sUght 
tendency  to  proliferation.  The  cells  of  this 
latter  in  places  are  rather  large,  but  no  mitotic 
figures  are  seen.  The  stratum  granulosum  is 
well  marked  in  some  places,  with  abundant 
keratohyaline  granules,  while  in  other  situa- 
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tions  this  layer  can  not  be  distinguished.  The 
basal  layer  of  cylindrical  cells  is  intact,  but 
markedly  pigmented.  As  this  layer  ap- 
proaches the  normal  epidermis  at  the  point 
of  excision,  the  pigment  is  no  longer  seen. 
None  of  the  pigment  granules  anywhere  in  the 
sections  react  to  the  tests  for  haemosiderin. 
"To  classify  these  tumors  properly,  a  few 
points  must  be  considered.  The  chief  ele- 
ments noted  are :  an  absence  of  hyperkeratosis, 
a  moderate  degree  of  hypertrophy  of  the 
prickle-cell  layer,  an  intact  basal  cell  layer,  a 
hypertrophy  of  the  collagenous  tissue  with 
atrophy  of  the  elastic  fibers,  an  increase  in 
cellular  elements  and  blood-vessels  of  the 
corium,  and  an  absence  of  nerve  fibers.  Ac- 
cordingly, the  growth  can  be  placed  only 
under  the  general  type  of  soft  fibromata. 
The  ordinary  form  of  soft  fibromata,  as  well  as 


the  neurofibromata,  does  not  come  into  con- 
sideration. 

"The  verrucous  growths  (warts)  are  also 
excluded  on  account  of  the  absence  of  hyper- 
keratosis. The  tumors,  therefore,  are  soft 
fibromata,  and  come  under  the  group  of 
fibroma  molluscum." 

These  microscopic  findings  and  the  classi- 
fication were  endorsed  by  Dr.  S.  PoUitzer,  the 
well-known  dermatologist  of  New  York,  It 
will  be  seen,  therefore,  that  the  classification 
has  the  sanction  of  scientific  differentia- 
tion and  is  based  upon  accurate  and  careful 
study. 

Distribution.  The  fibromata  are  distribut- 
ed mainly  about  the  neck.  They  are  found 
at  the  sides  of  the  neck,  and  in  front  of  it 
near  the  stemo-clavicidar  articulation.  They 
are  sometimes  seen  between  the  clavicles  and . 
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the  breasts,  or  under  the  breasts;  and  in  oiie 
instance  they  were  noted  on  the  back  as  low 
down  as  the  angle  of  the  scapula. 

In  the  distribution,  too,  the  condition  differs 
widely  from  that  of  the  ordinary  fibrorna 
molluscum,  the  distribution  of  which  is  general 
over  the  body.  In  fibroma  molluscum  gravi- 
danun  the  distribution  is  exceedingly  limited, 
and  is  never  seen  on  the  mucous  membrane,  as 
is  occasionally  the  case  with  the  ordinary 
fibroma  molluscum.  I  have  never  seen  it 
about  the  joints  or  on  the  extremities,  but 
DeLee  has  seen  one  of  the  excrescences  upon 
the  forehead.^ 

Symptoms  and  Course,  Fibroma  mollus- 
cum gravidarum  differs  in  no  way  histo- 
logically from  the  '  disease  when  found  in 
males  or  in  non-pregnant  women.  In  its 
clinical  course,  however,  it  departs  quite 
widely  from  the  common  type.  It  usually 
first  appears  between  the  fourth  and  sixth 
month  of  pregnancy  as  small,  slightly  pig- 
mented or  non-pigmented,  sessile  or  peduncu- 
lated excrescences.  These  increase  slowly  in 
number  as  the  pregnancy  advances  until,  at 
full  term,  there  may  be  as  many  as  forty  or 
fifty.  Or  they  may  appear  in  limited  number, 
not  increasing  or  diminishing  during  the 
further  period  of  gestation. 

The  previous  state  of  the  patient's  cutane- 
ous health  has  no  bearing  upon  the  appearance 
of  these  fibrous  nodules.  In  one  case  they 
developed  in  a  young  woman  who  had  former- 
ly suffered  from  acne  and  in  another  they  were 
accompanied  by  a  molluscum  contagiosum. 
But  in  the  other  cases  which  I  have  observed 
there  was  no  other  accompanying  cutaneous 
lesion  nor  any  history  of  any  previous  skin 
disease. 

Within  from  a  few  weeks  to  a  few  months 
after  delivery  most  of  the  excrescences  lose 
their  pigment,  assuming  the  color  of  the  ad- 
jacent skin,  and  gradually  disappear.  The 
normality  or  abnormaUty  of  the  pregnancy 
plays  no  r61e  in  the  appearance,  development, 
or  disappearance  of  the  fibromata. 

No  symptoms  apart  from  the  eruption  are 
observed.  The  growths  are  not  sensitive, 
nor  painful,  nor  imcomfortable,  nor  do  they 
give  rise  to  itching;  nor  is  there  the  slightest 

>  Suig.,  Gynec  &  Obst,  1908,  Feb. 


tendency  to  any  inflammatory  process  in  or 
about  them. 

As  to  the  pigment,  in  some  instances  it  was 
noted  that  in  bnmette  women  in  whom  the 
areola  and  the  linea  alba  were  darkly  pig- 
mented, the  fibrous  nodules,  too,  were  simi- 
larly affected.  They  were  of  the  color  of  the 
surroimding  skin,  however,  in  many  of  the 
cases.  In  one  instance,  Mrs.  A.  J.  B.,  I 
counted  twenty  about  the  neck,  of  which  but 
six  larger  ones  were  darkly  pigmented,  while 
the  other  fourteen  were  slightly  pigmented  or 
were  of  the  color  of  the  surrounding  skin. 
The  older  the  nodules,  the  more  likely  they 
are  to  be  pigmented. 

In  my  first  paper  on  this  subject  I  stated 
positively  that  the  fibromata  disappear  with 
the  other  regenerative  processes  of  the  puer- 
p)eral  state,  vanishing  within  eight  or  ten 
months  and  leaving  no  scar  or  trace.  In  a 
general  way,  this  holds  true.  The  majority 
of  the  excrescences  do  disappear  and  in  the 
majority  of  patients  they  totally  vanish.  I 
have  seen  in  all  nineteen  patients  with  this 
lesion  and  in  fourteen  of  them  no  trace  of  the 
cutaneous  disturbauice  remained  at  the  end 
of  a  year.  But  in  five  of  them,  the  lesions  did 
not  entirely  disappear.  Some  of  the  fibroma- 
ta disappeared  spontaneously,  many  of  them 
lost  their  pigment,  but  some  remained  (in  one 
patient  as  long  as  eight  years),  and  some  still 
retained  their  pigment.  But  they  did  not 
increase  in  size  or  number  except  in  the  in- 
stance to  be  immediately  related. 

It  is  in  this  respect  liat  I  wish  to  modify 
my  former  statement.  At  present  my  view 
would  read  as  follows: 

The  lesions  of  fibroma  molluscum  gravidarum 
usually  disappear  as  involution  from  the  preg- 
nant state  takes  place.  But  in  some  instances, 
they  remain  indefinitely,  some  of  the  growths  re- 
taining their  pigment,  some  of  them  losing  it. 

The  case  referred  to  above  is,  briefly,  that 
of  Mrs.  A.  B.,  who  in  her  first  pregnancy  de- 
veloped a  few  typical  fibromata.  Most  of 
these  disappeared  within  eight  months  post- 
par  tmn.  At  this  time  the  patient  again  be- 
came pregnant.  The  fibromata  still  remain- 
ing took  on  renewed  growth  and  added  pig- 
ment and  during  the  course  of  the  second 
pregnancy  increased  many  times  in  number. 
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At  the  present  writing  —  four  years  after  the 
birth  of  her  second  cWld,  the  lesions  have  al- 
most entirely  vanished. 

Pigmentation  of  the  Nails.  As  an  appendix 
to  this  study,  I  desire  to  add  an  observation, 
which,  as  far  as  an  exhaustive  study  of  the 
literature  is  concerned,  is  unique.  The 
appended  photograph  shows  the  condition 
perfectly  —  a  longitudinal  pigmentation  of 
the  nail  of  the  index  finger  of  the  right  hand 
and  of  the  middle  finger  of  the  left  hand.  The 
patient,  Mrs.  G.,  is  a  primigravida.  During 
the  later  months  of  her  pregnancy  she  noticed 
this  discoloration  of  the  nails.  It  was  at  first 
of  a  light  brown  but  became  deeper  in  color 
as  the  pregnancy  advanced.  There  was  no 
imusual  pigmentation  of  any  of  the  rest  of  the 
body,  the  linea  alba  and  the  areolae  being  no 
more  deeply  pigmented  than  usual.  Her 
child  is  now  15  months  of  age.  The  color  has 
gradually  disappeared  from  the  nails,  but,  as 
the  photograph  shows  (taken  in  March,  1913), 
the  pigment  is  still  present.  It  is  three 
sixteenths  of  an  inch  in  width  and  is  at  present 
of  a  light  yellowish  brown  color.  It  will  be 
interesting  to  note  the  effect  of  a  subsequent 
pregnancy  upon  the  nails. 

This  pigmentation  of  the  nails  must  be 
placed  in  the  same  group  of  anomalies  of  the 
skin  and  its  appendages  as  fibroma  moUuscum 
gravidarum,  without  the  hypertrophic  char- 
acter of  the  latter.  The  appearance  during 
pregnancy,  the  pigmentation,  and  its  gradual 
disappearance  post-partum  place  it  in  the 
same  category  as  disturbances  of  the  organs  of 
internal  secretion.  As  an  expression  of  our 
ignorance,  it  is  sufficient  to  say  that  this 
manifestation  cannot  be  explained  by  any 
facts  at  present  in  our  possession. 
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THE  X-RAY   INVESTIGATION   OF  HABITUAL   CONSTIPATION 

By  E.  H.  skinner,  M.  D.,  Kansas  City,  Missouri 


SINCE  Rieder,  in  1904,  proved  the 
alimentary  toleration  of  large  amounts 
of  bismuthj^  it  has  been  possible  to 
study  the  topography  and  motile 
function  of  the  intestines  in  man.  The  early 
experiments  of  Cannon,  from  1896  to  1902, 
upon  the  gastro-intestinal  movements  in  cats 
have  been  duplicated  and  elaborated  in  man. 
The  study,  by  means  of  the  X-ray,  of  organic 
and  functional  disturbances  of  intestinal 
motility  has  received  the  intimate  attention  of 
many  men  throughout  the  world. 

The  X-ray  study  of  constipation  demands 
the  use  of  both  fluoroscope  and  radiograph. 
The  fluoroscope  permits  the  most  satisfactory 
estimation  of  intestinal  motility  and  mobility. 
The  radiograph  simply  records  the  bismuth 
shadows  at  the  instant  of  the  exposure  and  it 
would  demand  innumerable  radiographs 
taken  serially,  cinematographically  and  stere- 
oscopically,  to  approach  the  comprehensive- 
ness of  direct  fluoroscopic  inspection.  Amer- 
ican radiologists  have  been  distinctly  slothful 
in  pursuing  modern  protective  fluoroscopy. 
As  a  result  we  find  the  European  literature 
far  ahead  of  us  in  the  X-ray  studies  of  the 
gastro-intestinal  tract. 

The  X-ray  study  of  constipation  neces- 
sitates the  inspection  of  the  colon  at  definite 
intervals  after  the  ingestion  of  an  opaque 
meal.  Schwarz  has  recommended  the  use  of 
a  quantity  of  bismuth  with  each  meal  for  a 
period  of  two  or  three  days. 

Both  methods  demand  the  faithful  record 
of  bismuth  shadows  by  sketch  or  radiograph 
and  written  report,  so  that  the  X-ray  fillings 
and  the  clinical  data  may  be  correlatea  and 
the  diagnosis  evolved  from  their  collabora- 
tion. 

A  bismuth  meal  may  be  compounded  in 
many  different  ways.  The  original  Rieder 
meal  consists  of  40  to  60  grams  of  bismuth 
(preferably  the  oxychloride)  with  300  grams 
of  wheat  porridge,  eaten  with  a  fruit  sjrrup 
to  disguise  the  bismuth  taste.  Finding  most 
Americans  abhorrent  of  this  bismuth  meal,  we 


have  turned  to  the  mixing  of  the  bismuth  into 
one  pint  of  fermented  milk  or  a  combination 
of  bismuth,  acacia,  cocoa,  milk  and  wp.ter 
(bismuth  oxychloride  2  oz.  or  barium  sulphate 
(C.  P.)  3  to  4  oz.,  acacia,  yi.  oz.,  cocoa  JE4  to 
I  oz.,  milk  8  oz.  Mix  these  thoroughly  and 
stir  into  8  oz.  of  boiling  water  and  then  bring 
the  whole  to  a  boil  for  a  few  minutes.)  This 
makes  a  splendid  tasteful  suspension  of  the 
opaque  material  and  produces  good  shadows 
for  fluoroscopic  inspection. 

Frequently  it  becomes  necessary  to  employ 
an  opaque  enema  in  studying  pathological 
kinks,  adhesions,  or  filling  defects  of  the  large 
bowel.  The  colon  should  be  prepared  for 
such  an  examination  by  thorough  cleansing 
by  cathartics  and  enemas,  because  faecal 
accumulations  will  interfere  with  correct  in- 
terpretations. The  opaque  enema  may  be 
compounded  by  the  thorough  mixing  of  90  to 
150  grams  of  barium  sulphate  (C.  P.)  with 
200  grams  of  Fuller's  earth  and  1,000  cc.  of 
water.  It  is  best  to  use  a  cool  enema,  as  hot 
enemas  often  produce  an  uncontrollable 
rectal  impulse  to  stool. 

The  value  of  the  opaque  enema  depends 
upon  its  injection  under  direct  fluoroscopic 
inspection  as  the  radiograph  of  an  injected 
colon  gives  nothing  but  the  map  of  the  large 
bowel  without  any  data  of  the  filling-defects, 
presence  of  adhesions  or  functional  disturb- 
ances of  spasticity  or  atony  such  as  fluoros- 
copy permits.  The  value  of  the  fluoroscopic 
opaque  enema  study  can  hardly  be  over- 
estimated if  the  proper  technique  is  pursued. 
This  demands  the  use  of  a  protected  X-ray 
couch,  called  a  trochoscope,^  with  the  patient 
lying  comfortably  upon  the  back  and  the 
protected  fluorescent  screen  upon  the  abdo- 
men revealing  the  progression  of  the  opaque 
enema  caecal-ward.  The  flexible  diaphragm 
upon  the  protected  X-ray  tube  box  beneath 
the  table  permits  the  inspection  of  a  particu- 
lar area  with  a  small  window,  thus  approx- 

i  An  apparatus  for  the  fluoroscopic  ezamination  with  the  patient  in 
the  horizontal  position. 
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^g.  !■  Diagranunatic  sketch  of  nonnol  large  intestine  in 
the  horizoiitar  position  of  tbe  body  und  with  the  colon 
diEteaded  by  food.  The  numbers  represent  the  hours 
after  a  bismuth  meal  at  which  the  diSerent  parts  of  the 
colon  are  reached.  (From  Hertz'  "Constipation  and 
Allied  Intestinal  Disorders. ")  C,  aeciun;  A.  C,  ascend- 
ing colon;  H.  F.,  hepatic  flexure;  S.  F.,  splenic  flexure;  D. 
C,  descending  colon;  I.  C,  iliac  colon;  P.  C.,  pelvic  colon; 
R.,  rectum;  U.,  umbilicus;  P.,  pelvis. 

imating  the  application  of  a  higher  power 
lens. 

Inasmuch  as  the  value  of  X-ray  studies  of 
constipation  depend  upon  the  use  of  the 
fluoroscope,  let  us  be  mindful  of  the  first 
principle  of  successful  fluoroscopy,  which  is, 
ocular  accommodation  to  darkness.  The 
familiar  bellows  or  fimnel  type  of  fluoroscope 
is  absolutely  valueless.  The  open  fluorescent 
screen  protected  by  lead-glass,  lead,  and 
aluminum  is  demanded  and  this  must  be 
used  in  an  absolutely  dark  room  and  then 
only  with  the  eyes  accommodated  to  dark- 
ness. The  longer  one  remains  in  the  dark, 
just  so  much  better  do  we  see  the  opaque 
images.  It  would  be  a  good  rule  never  to 
switch  the  current  into  a  tube  imtil  the  ob- 
servers had  ten  minutes'  ocular  preparation 
in  darkness.  All  manipulations  of  apparatus 
in  the  dark  room  should  be  conducted  with 
red  or  blue  iUumination  to  avoid  losing  the 
ocular  accommodation  to  any  extent.  The 
importance  of  ocular  accommodation  and 
proper  fluoroscopic  apparatus  bears  the  same 
relation  to  successful  fluoroscopy  that  aseptic 
preparation  bears  to  successful  abdominal 
surgery. 


ml 


Fig.  I.  A  series  of  fluoroscopic  colon  tracings  in  a  nor- 
mal individual.  The  numbers  indicate  the  hours  eUpsed 
dnce  the  bismuth  meal  was  taken.  (From  Heitz.)  We 
do  not  usually  find  such  hUings  of  the  descending  c^on  ks 
depicted  above;  rather  that,  as  soon  as  the  splemc  flexure 
is  passed,  the  shadows  in  the  descending  colon  become  thin 
and  long  with  no  haustral  formation  of  colon  outline  and 
are  rapidly  passed  through  the  descending  colon  into  tbe 
pelvic  ^gnoid. 

The  preparation  of  the  patient  for  an  X-ray 
study  of  constipation  is  important.  Some 
radiologists  demand  that  Uie  patient  be 
purged  and  cleansed  by  enema  preceding  the 
examination.  Others,  including  the  writer, 
prefer  that  the  patient  approach  the  examina- 
tion in  his  usual  alimentary  condition. 
We  know  that  the  colon  motility  is  altered 
for  several  days  following  a  thorough  in- 
testinal cleansing  and  thereby  may  deter- 
mine faulty  X-ray  interpretations.  There- 
fore we  recommend  that  intestinal  purging 
and  ^emas  be  avoided  excepting  just  pre- 
vious to  an  opaque  enema,  TTie  latter  would 
only  be  ordered  by  the  radiologist  after  he 
had  observed  the  intestinal  motility  after 
opaque  meals  and  desired  to  investigate  a 
filling- defect. 

So  much  for  the  preparation  of  apparatus 
and  patient.  Now  to  the  X-ray  examination 
of  the  intestinal  motility  of  habitual  constipa- 
tion. The  patient  after  fasting  six  hours  is 
first  seen  to  inspect  the  abdomen  and  note 
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Fi^.  3.  Bismuth  meals  forty-dght,  twenty-four  hours, 

and  umaediately  before  X-ray  expostut  with  the  patient 
stAoding  erect.  Note  the  general  viscerxmtoais  (the 
fluoroscopic  inspection  of  the  chest  revealed  the  heart 
hanging  vertically  in  center  of  chest).  The  stomach  (St.) 
presents  the  greater  curvature  eight  finger-breadths  below 
the  umbilicus  and  the  entire  stomach  shadow  to  the  left  oE 
the  umbilicus.  The  proximal  colon  shows  up  well  filled 
with  the  bismuth  with  the  hepatic  flexure  (H.  F.)  below  the 
right  ihac  cresL  The  oecum  (C.)  is  low;  the  transverse 
colon  (T.  C.)  is  very  low.  There  is  a  fair  amount  of  bis- 
muth shadow  in  the  sigmoid  (Sg.).  This  case  is  rather 
typical  of  the  constipation  of  general  atonidty  and  vis- 
cerc^tods. 

the  presence  of  air  in  the  colonic  flexures,  in 
abnorinal  loops  in  the  sigmoid  and  rectum, 
also  to  determine  the  presence  of  shadows  of 
any  previous  bismuth  medication  residues. 
A  bismuth  meal  is  eaten  and  the  stomach  is 
observed  as  to  its  filling,  peristabis,  size, 
position,  shape,  and  motility  by  palpation  and 
voluntary  abdominal  retraction  and  pressure. 
Six  hours  later  the  patient  is  seen  to  note  the 
emptying-rate  of  the  stomach  and  the  prog- 
ress of  the  opaque  meal  into  the  colon.  The 
patient  should  be  examined  further  at  the 
twelve  and  twenty-four  hours  interval  and 
upon  each  succeeding  twenty-four  hours  until 
the  opaque  meal  has  been  finally  expelled  or 
sufficient  data  for  dia^ostic  conclusions  have 
been  obtained. 
The  normal  rate  of  different  opaque  mate- 


Fig.  4.  Bismuth  meals  twenty-four  hours  and  immedi- 
ately before  this  exposure  was  made  with  patient  erect. 
Note  the  dilated,  atonic  stomach  (St.)  teaching  almost  to 
the  symphysis  pubis  and  entirely  within  the  left  iliac  fossa. 
The  hepatic  flexure  (H.  F.)  is  four  finger-breadths  below 
the  right  iliac  crest  and  the  transverse  colon  (T.  C.)  skirts 
the  true  pelvis  anteriorly.  The  head  o(  the  twenty-tour 
hour  meal  is  at  the  middle  portion  of  the  tiansveise  cdon. 
This  is  an  extreme  degree  of  visceroptosis  with  atonic 
constipation. 

rial  in  the  colon  differs  but  sUghtly.  We 
should  remember  that  barium  meals  travel  a 
little  faster  than  bismuth  meals.  A  normal 
colon  motility  schedule  may  be  constructed 
as  follows:  An  opaque  meal  at  the  end  of  six 
hours  will  show  the  head  of  the  bismuth 
column  reaching  to  the  hepatic  flexure  where  ■ 
it  meets  a  small  gas  collection;  stomach 
empty;  gas  bag  (magenblase)  of  stomach 
visible  beneath  the  left  diaphragm;  gas  col- 
lection in  splenic  flexure  visible;  about  one- 
third  of  the  opaque  meal  in  the  terminal  coils 
of  the  ileimi  and  two  thirds  of  the  meal  filling 
the  oecum  and  ascending  colon  to  the  hepatic 
flexure  where  it  appears  capped  by  gas  col- 
lections. The  normal  position  of  these 
opaque  shadows  as  they  fill  the  respective 
parts  of  the  intestines,  when  the  X-ray  in- 
spection is  made  in  the  upright  position  of  the 
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patient,  may  be  considered  as  follows:  The  cas- 
cum  lies  within  the  iliac  fossa  with  the  lower 
portion  crossed  diagonally  bv  the  shadow  of 
the  true  brim  of  the  pelvis;  the  apex  of  the 
hepatic  flexure  is  two  to  five  finger-breadths 
above  the  iliac  crest;  the  terminal  ileum  will 
be  seen  rising  out  of  the  shadow  of  the  true 
pelvis  and  entering  the  cEcal  shadow  about 
four  to  eight  cm.  above  the  lower  ceecal  bor- 
der; the  remaining  terminal  coils  of  the  ileum 
are  seen  within  the  shadow  of  the  true  pelvis 
iind  can  only  be  seen  in  detail  by  direct  fluoro- 
scopy in  the  horizontal  position;  i.  e.,  upon 
the  trochoscope. 

Twelve  hours  after  an  opaque  meal  we  may 
consider  that  normal  colonic  motility  will 
show  the  head  of  the  opaque  shadows  in  the 
iliac  colon  (designated  by  older  writers  as  the 
first  portion  of  the  sigmoid);  the  ileal  shadows 
have  entirely  vanished  into  the  colon;  the 


Fift.  5.  Bismuth  meals  twenty-four  and  six  hours  before 
X-ray  exposure  in  upright  position  of  patient.  The 
residue  in  the  stomach  (St.)  is  not  due  to  pyloric  obstruc- 
tion but  because  the  patient  ate  some  food  about  three 
hours  after  the  second  bismuth  meal  by  mistake.  The 
head  of  the  twenty-four  meal  has  only  reached  the  descend- 
ing colon  (D.  C.).  Note  the  shadows  in  the  transverse 
colon  (T.  C.)  indicative  of  a  spastic  condition.  Figures 
5, 6  and  7  are  of  the  sara  case  of  cxcal  constipation. 


-  .„    .      Twenty-four  hours  after  the  last  bismuth  meaJ, 

showing  the  large  sigmoid  (Sg.)  filling  and  the  well  filled 
hepatic  flexure  (H.  F.)  and  proximal  transverse  colon 
(T.  C.).  The  cicura  shows  only  faint  bismuth  shadows, 
due  to  the  filling  of  the  Cfecum  mth  subsequent  non- 
opaque meals.     Same  case  as  Figs.  5  and  7. 

hepatic  flexure  is  well  fiUed;  the  csecum  while 
still  containing  opaque  masses  is  not  outlined 
to  its  fullest  extent  because  there  has  been  a 
non-opaque  meal  in  the  intervening  time 
which  ha^  partially  entered  the  caecum;  there 
may  be  a  gas  coUection  at  the  splenic  flexure, 
which  is  only  two  or  three  finger-breadths 
beneath  the  dome  of  the  left  diaphragm,  but 
the  transverse  colon  is  completely  fiUed  and 
appears  like  a  string  of  beads  hung  from  the 
hepatic  flexure  at  a  point  two  to  four  finger- 
breadths  above  the  right  iliac  crest  to  the 
splenic  flexure  at  a  point  six  to  ten  finger- 
breadths  above  the  left  Uiac  crest;  the  trans- 
verse colon  rarely  ascends  in  a  line  from  the 
hepatic  to  the  splenic  flexure,  as  our  textbook 
dissections  have  led  us  to  believe,  but  usually 
droops  at  its  center  below  the  umbilicus  at 
least  one  to  two  finger-breadths,  the  degree  of 
drooping  depending  to  some  extent  upon  the 
amount  of  opaque  material  within  its  lumen; 
the  beaded  formation  or  scalloped  outline  of 
the  transverse  colon  is  characteristic;  the 
shadows  in  the  descending  colon  at  this 
twelve  hour  interval  are  scant,  and  appear  as 
disconnected   smooth  links   of    thin,    smaU 
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shadows  at  the  hepatic  and  splenic  flexures 
appear  to  overlap  each  other  and  may  be 
interpreted  as  kinked  if  one  does  not  stop  to 
realize  that  the  ascending  and  descending 
colon  are  in  a  plane  much  posterior  to  the 
transverse  colon,  which  is  opposed  to  the 
abdominal  wall;  therefore  much  latitude 
must  be  given  to  conceptions  of  kinks  at  the 
flexures.  We  believe  this  to  be  extremely 
important.  Forty-eight  hours  after  an 
opaque  meal  there  should  be  no  remaining 
shadows  within  the  colon  with  the  possible 
exception  of  faint  opacities  in  the  rectum  of 
ixces  about  to  be  expelled. 
So  much  for  the  normal  colonic  motility. 
Now  to  the  X-ray  findings  in  habitual 
constipation.  First,  we  must  assume  or 
construct  some  divisions  of  this  subject  which 
we  may  accept  as  purely  functional  disturb- 
ances of  intestinal  motility.  We  beheve 
that  many  so-called  habitual  constipations 


Fig.  7.  Bismuth  meal  forty-eight  hours  previous. 
Note  the  large  aiing  of  the  caecum  <C.)  the  h^ietie  flexure 
(H,  F.)  and  proximal  portion  of  the  transverse  colon 
(T.  C).  Small  sigmoid  (Sg.)  residue.  This  ia  the  same 
case  as  Figs,  s  aod  6  and  the  X-ray  exposures  were  made 
upon  successive  days.  The  increased  bismuth  filling  of 
the  projdmat  colon  over  that  shown  twenty-four  hours 
previous  is  due  to  antiperistatsis  of  the  colon.  These 
three  plates  (Figs.  s.  6  and  7)  are  rather  typical  of  ciecal 
constipation  with  a  spastic  condition  of  the  colon  due  to 
mucous  colitis. 


sausage.  At  the  twenty-Jour  hour  interval 
the  normal  colonic  motility  reveals  the  opaque 
meal  scattered  along  the  entire  large  intestine 
with  a  small  filling  of  the  rectum ;  the  descend- 
ing colon  shows  small  opaque  elongated 
shadows  but  not  any  large  filling,  the  iliac 
colon  has  small  sausage-shaped  shadows;  the 
pelvic  colon  (older  writers  designate  this  as 
the  second  and  third  portion  of  the  sigmoid) 
is  filled  in  all  its  loops;  the  rectal  filling  de- 
pends more  or  less  upon  the  time  elapsing 
since  the  morning  meat,  as  this  meal  or  the 
drinking  of  water  in  the  early  morning  affects 
considerably  the  amount  of  rectal  shadow; 
the  caecum  has  small  shadows  upon  the  cir- 
cumference of  the  succeeding  intervening 
meals  and  the  hepatic  and  splenic  flexures 
reveal  gas  collections  of  limited  area;  the 


Fig.  8.  Dysdiezia.  Bismuth  meal  twenty-tour  hours 
and  immediately  before  this  X-tay  exposure  in  the  erect 
position.  The  bulk  of  the  twenty-four  hour  meal  has 
filled  the  sigmoid  (Sg.).    See  Figs.  9  and  10. 
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Dyschezia.  Same  case  as  Fig.  8,  twenty- 
four  bour^  later,  showing  large  filling  of  the  sigmoid  (Sg.) 
and  scanty  shadows  in  the  hepatic  flexure.    (H.  F.) 

by  clinical  estimation  are  due  to  some  organic 
kinks,  adhesions,  loops  and  mass  pathology, 
but  conversely  we  believe  that  many  cases 
which  are  estimated  at  the  present  time  by  our 
surgical  colleagues  as  stasis  constipation  due 
to  the  above  mentioned  conditions  are  only 
due  to  atonic  conditions  of  the  intestinal  and 
abdominal  musculature.  We  sincerely  be- 
lieve that  the  careful  study  of  many  cases  of 
notable  habitual  constipation  by  the  opaque 
meal  will  reveal  this  fact,  to-wit,  that  the  po- 
sition of  the  colon  at  variance  with  previous 
textbook  conceptions  is  not  of  vital  impor- 
tance; it  is  the  function  of  the  colon  in  what- 
ever position  it  may  happen  to  assume  that 
is  the  crucial  test  of  abnormality. 

We  are  able  from  our  X-ray  records  to 
show  you  case  after  case  where  the  greater 
curvature  of  the  stomach  reached  four  to  six 
finger-breadths  below  the  umbilicus  and  the 
transverse  colon  skirted  the  pelvic  brim, 
where  there  was  a  residue  in  the  stomach 
eight  hours  after  the  opaque  meal  and  the 
colon  did  not  empty  in  forty-eight  hours,  and 
yet  these  individuals  enjoyed  their  three  meals 


Fig.  10.  Dyschezia.  Same  case  as  Figs.  8  and  9 
Seventy-two  houn  after  last  bismuth  meal.  The  rectum 
(R.)  is  packed  and  distended.     The  appendix  (A.)  shows 

each  day  and  had  good  daily  bowel  move- 
ments without  enemas  or  cathartics  and  had 
no  thought  of  their  abdomens.  The  im- 
portant point  in  these  cases  seemed  to  be  the 
good  tone  of  the  nervous  system,  the  freedom 
from  worry,  and  a  happy,  aggressive  attitude 
toward  life  in  general.  Now,  if  these  ptotic 
individuals  should  lose  their  "neurotonic" 
stability,  the  atonicity  immediately  develop- 
ing in  the  already  visceroptotic  condition 
would  probably  lead  some  operators  to  assume 
that  the  ptosis  and  stasis  of  their  nerveless 
atonic  viscera  were  responsible  for  autotoxic 
symptoms,  when  in  reality  the  restoration  of 
nerve  tonus  would  be  all  that  was  necessary 
for  the  ptotic  individual  to  reassume  normal 
gastro-intestinal  function,  although  ana- 
tomically below  par. 

Further  discussion  at  this  point  will  only 
lead  us  perhaps  into  the  sociological  etiology 
of  visceroptosis  and  habitual  constipation  and 
therefore  we  refrain.  But  nevertheless  we 
firmly  believe  that  habitual  constipation  and 
visceroptosis  is  as  littie  a  medical  and  sui^cal 
topic  as  it  is  a  topic  for  sociological,  geo- 
graphical,   climatological    and    neurological 
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Fig.  II.  Typical  fluoroscopic  sketches  in  dyschezia 
made  at  the  four,  ten  and  twenty-eight  hour  intervals  as 
indicated  by  the  figures  upon  the  sketches.  The  over- 
loading of  the  sigmoid  and  rectum  and  the  good  motility 
of  the  proximal  portion  of  the  colon  are  the  characteristic 
findings  in  the  X-ray  investigation.     (From  Hertz.) 

study.  We  venture  this  epigram:  that  the 
stomac±i  and  intestines  can  no  longer  be  con- 
sidered chemical  retorts  because  they  are 
muscular  organs  whose  function  depends  not 
upon  chemical  changes  in  content  but  upon 
muscular  progression  by  neurotonic  capacity. 

To  resume  our  discussion  upon  the  title  of 
this  presentation: 

In  the  first  place  let  us  divide  our  causes 
of  habitual  constipation  into  (i)  disturbances 
of  motility  by  intrinsic  or  intra-lumenal 
organic  pathology  occluding  the  lumen  and 
thereby  the  progression  of  the  colonic  con- 
tent such  as  neoplasms.  (2)  Disturbances  of 
motility  by  extrinsic  pathology  or  extra- 
liumenal  adhesions,  such  as  kinks,  i>ericolic 
membranes,  diverticulosis,  etc.  (3)  Disturb- 
ances of  motility  by  purely  functional  dis- 
titrbances  such  as  hypermotility,  hypertonus 
or  from  an  atypical  anatomical  position  of  the 
colon  from  faulty  mesenteric  development  or 
faulty  colonic  rotation.  (We  do  not  believe 
that  the  ptosis  of  the  colon  succeeds  a  right 
nephroptosis,  but  the  converse;  i.  e.,  the 
nephroptosis,  dragging  pains  in  the  back, 
right-sided  ovarian  symptoms  and  caecal  con- 
stipation precede  invariably  the  ptotic  and 
freely  movable  right  kidney  and  are  symptoms 
dependent  upon  an  overloaded  caecum  and 
hepatic  flexure,  thereby  dragging  upon  the 
mesocolon  which  is  so  intimately  attached  to 
the  lower  pole  of  the  right  kidney.) 

In  habitual  constipation  we  are  concerned 
only  with  the  functional  disturbances  of  co- 
lonic motility  and  the  following  subdivisions 
are  suggested:  (i)  Hypermotility  of  the  colon; 
(2)  chronic  obstipation  of  the  ascending-colon 
type  or  caecal  constipation;  (3)  the  pure  ptosis 
constipation  with  low   hepatic   and  splenic 


flexures  and  general  colonic  and  bodily  as- 
thenia and  atonicity;  (4)  the  constipation  of 
the  distal  colon  from  lessened  rectal  reflex, 
otherwise  becoming  generally  known  as  the 
dyschezia  of  Hertz,  and  (5)  hypertonus. 

To  restate  in  brief  the  types  of  habitual 
constipation  (ehminating  similar  and  dis- 
similar types  due  to  demonstrable  pathologi- 
cal and  anatomical  conditions),  we  have 
those  due  to: 

1.  Hypermotility  (hyperkinetic). 

2.  Chronic  obstipation  of  ascending  colon 
type  (hypokinetic). 

3.  Atonic  ptosis  type  (dyskinetic). 

4.  Dyschezia  or  rectal  constipation. 

5.  Spastic  obstipation  (h)^er tonus). 

We  feel  it  necessary  to  remind  you  at  this 
point  that  the  pathological  processes  produc- 
ing organic  obstruction  of  the  colon  at  various 
points,  such  as  carcinoma,  kinks  and  con- 
genital malformations,  have  been  excluded 
from  our  detailed  consideration  in  an  at- 
tempt to  stick  to  the  original  subject. 

Now  to  the  X-ray  demonstration  of  these 
functional  types  of  habitual  constipation: 

I.  Hypermotility  of  the  colon.  At  the  six- 
hour  interval  we  find,  anatomically,  a  nor- 
mally placed  colon,  but  the  head  of  the  opaque 
meal  has  reached  the  descending  and  almost 
the  iliac  colon;  the  ileum  is  empty;  gas  collec- 
tions are  usually  found  in  the  hepatic  and 
splenic  flexures.  These  X-ray  findings  may 
be  demonstrated  also  (i)  in  diarrhoea,  in 
which  the  subjective  manifestations  are  a 
differential  finding;  (2)  in  gastric  achylia, 
where  the  subjective  clinical  symptoms  and 
appearance  (cachexia)  and  an  estimation  of 
the  acid  stomach  content  are  differential 
points;  (3)  colonic  hjrpertonus  from  increased 
vago- tonic  conditions;  (4)  colonic  spasm 
from  mucous  colitis  and  ulceration;  and  (5) 
spastic  obstipation  of  unknown  (at  present) 
origin  (the  greedy  colon  of  Hertz).  All  these 
demand  differential  consideration. 

With  a  hypermotility  displayed  at  the  six- 
hour  interval  we  note  again  at  the  end  of 
twelve  and  twenty-four  hours  that  the  opaque 
shadows  in  the  caecal  and  hepatic  areas  are 
now  increased  in  extent  and  that  only  a  small 
filling,  if  any,  of  the  pelvic  colon  is  displayed. 
The  opaque  content  of  the  proximal  trans- 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


Ju 


JT><a 


Fig.  I  z.  Fluoroscopic  sketches  in  a  case  where  constipa- 
tion was  due  to  adhesions.  No.  t.  Shows  an  otherwise 
normal  stomach  shadow  displaced  to  the  right  by  the  f;as 
collection  (broken  Hnest  in  both  limbs  of  the  splenic  Qoiure. 
No.  2.  Shows  the  normal  stomach  shadow  after  the  pa- 
tient had  been  relieved  of  the  gas  collection  in  the  colon. 
No.  3.  Shows  the  sketch  of  the  bismuth  lilied  colon 
twenty-four  hours  after  a  bismuth  meal.  The  splenic 
flexure  again  shows  the  gas  collection,  indicated  by  broken 
lines.  A  laparotomy  revealed  adhesions  of  the  omentum 
in  the  right  iliac  fossa  which  produced  a  tension  upon  the 
omental  apron  obliquely  across  the  abdomen  to  the  splenic 


verse  colon  segment  and  the  descending  colon 
is  smaller  and  massed  together  into  smaller 
faecal  masses,  with  increased  depth  of  the 
haustral  shadow;  i.  e.,  the  usual  closely  ap- 
proximated string  of  large  oval  beads  now 
appears  as  smaller  round  beds  with  larger 
intervals  between  each  bead.  Topographi- 
cally and  anatomically,  the  hypertonic  colon 
approximates  rather  closely  our  previous 
textbook  conceptions  of  colon  position. 
Continuing  our  X-ray  investigations  of  this 
hypertonic  colon  we  find  at  the  end  of  twenty- 
four  and  forty-eight  hours  similar  conditions 
as  above  enumerated,  which  conditions  of  in- 
creased cKcal  and  hepatic  content  are  ap- 
parently due  to  the  antiperistalsis.  This  has 
been  demonstrated  as  a  colonic  phenomenon 
by  numerous  investigators.  Sometimes  we 
find  at  these  inter\'al5  small  strings  of  bis- 
muth shadows  in  the  descending  colon  due  to 
the  opaque  media  becoming  incorporated  with 
the  mucous  content  of  the  distal  colon,  there- 
by establishing  the  presence,  radiologically, 
of  the  mucous  colitis  so  frequently  encoun- 
tered in  these  hypertonic  colons.  It  is  inter- 
esting to  note  how  different  the  X-ray  find- 
ings become  and  how  the  X-ray  findings 
approximate  the  normal  after  such  cases  have 
persisted  with  an  atropine  medication  and  a 
frequent  bland,  fatty  diet  with  regular  ex- 


Fig.  13.  Fluoroscopic  sketches  in  a  ease  of  chronic 
constipation  due  to  adhesions.  No.  i.  Shows  the  block- 
ing of  the  bismuth  meal  at  the  center  of  the  transverse 
colon  and  low  in  the  abdominal  cavity  at  the  end  of 
twenty-four  hours.  No,  3.  Thirty  hours  after  the  bis- 
muth meal  we  see  some  of  the  bismuth  meal  has  passed  the 
site  of  the  constriction  but  that  the  shadow  is  thin,  and- 
ascends  obliquely  to  the  splenic  flexure.  No.  3.  Forty- 
eight  hours  after  the  bismuth  meal  there  are  some  bismuth 
shadows  in  the  sigmoid  and  descending  colon.  The  site  of 
the  kink  in  the  transverse  colon  was  immovable  t>y  palpa- 
tion or  by  the  abdominal  contractions  of  the  patient.  The 
operation  revealed  extensive  adhesions  between  the  trans- 
verse colon  and  the  sigmoid. 

hibition  of  bland  oils,  paraffine  or  increased 
butter  fats  in  the  diet. 

2.  The  ascending  type  of  constipation — 
the  hypokinetic  aecal  type  of  habitual  con- 
stipation. In  this  type  we  find  at  the  six-hour 
interval  that  the  terminal  ileal  coils  are  well 
filled  and  the  opaque  meal  has  only  begun 
to  fill  the  ciecum.  There  is  slow  progress  at 
the  twelve-hour  interval,  except  that  the  ter- 
minal ileal  coils  are  emptied  or  nearly  so;  at 
least,  there  is  no  large  ileal  residue  such  as  we 
find  with  distinct  adhesions  or  peri-ileal  bands 
at  the  pelvic  brim.  At  the  twenty-four  hour 
inspection  we  find  the  cscum  filled  and  dis- 
tended and  probably  dropped  over  the  peKic 
brim  into  the  true  pelvis;  the  appendix  may 
be  demonstrable;  the  transverse  and  descend- 
ing colon  are  scantily  filled  with  small  opaque 
masses  and  the  general  appearance  is  that  of 
a  grossly  filled  proximal  colon  and  gas  filled 
distal  colon.  No  adhesions  of  the  various 
colonic  parts  are  encountered,  but  on  the  con- 
trary we  find  the  ceecum  freely  movable  in 
various  directions.  This  is  the  type  of  colon 
in  which  there  is  the  history  of  recurring  ap- 
pendicitis in  the  male  and  ovarian  and  tubal 
symptoms  in  the  female;  it  is  the  type  of  ob- 
stipation accompanying  the  Diettl's  crisis  of 
the  right  nephro-ureteral  system.    It  is  inter- 
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esting  to  note  the  change  in  the  intestinal 
motility  of  these  cases  after  the  exhibition  of 
aloes,  strychnine  and  belladonna,  a  full  diet 
with  recreation,  exercise  and  hygiene,  and  an 
increase  in  the  tonicity  of  the  intestinal  and 
abdominal  muscles. 

3.  The  ptosis  type  of  habitual  constipa- 
tion where  only  the  hepatic  flexure  is  low, 
and  the  congenital  ptosis  type  where  the 
splenic  flexure  is  low  in  addition  to  the  right- 
sided  ptosis.  These  types  give  practically 
the  same  findings  in  the  progress  of  the  opaque 
media  as  in  the  previous  type,  with  the  ad- 
ditional anatomical  disturbances  and  low 
position  of  the  flexures  incident  to  the  asthe- 
nic, hypotonic,  inefficient  musculature  of  the 
whole  body,  which  is  in  turn  reflected  in  the 
gastro-intestinal  musculature.  There  fre- 
quently is  colonic  stasis  of  five  to  fourteen 
days'  standing.  Yet  many  of  these  cases 
show  remarkable  changes  in  the  colonic  mo- 
tility under  the  influence  of  liquid  paraffine 
or  vaseline  and  rest  in  bed  with  small  amounts 
of  food  at  frequent  intervals.  We  have  also 
seen  this  type  submitted  to  various  and  sun- 
dry operations  for  fixation  of  the  colon  and 
stomach  into  textbook  configurations  with- 
out any  result  other  than  could  be  attrib- 
uted to  the  good  rest  and  careful  diet  and 
hygiene  incident  to  the  surgical  convales- 
cence. We  cannot  conceive  how  the  hooking 
of  an  atonic  tube  such  as  the  colon  over  a 
figurative  nail  in  the  abdominal  parietes  will 
benefit  its  emptying-rate  unless  you  increase 
the  tonicity  of  the  tube  by  some  other  ex- 
trinsic method  and  increase  the  general 
bodily  tonicity. 

4.  We  now  come  to  one  of  the  simon-pure 
conditions  of  habitual  constipation  which  has 
been  named  by  Hertz  as  dyschezia.  Here  we 
have  an  otherwise  normal  motility  of  the 
colon  but  a  decrease  of  the  rectal  reflex  re- 
sulting in  the  accumulation  of  the  faeces  in 
large  masses  within  the  rectum  and  pelvic 
sigmoid.  The  six  and  twelve  hour  X-ray  in- 
spection of  these  cases  shows  normal  colonic 
motility  but  the  twenty-four  hour  examina- 
tion reveals  the  large  bowel  with  few  bismuth 
shadows  excepting  in  the  rectum  and  iliac 
sigmoid.  This  rectal  collection  of  faecal 
masses  may  continue  for  days;  the  stool  if 


any  is  hard  and  dry  and  painful.  There  is  an 
absence  of  the  rectal  reflex  or  impulse  to  stool 
which  has  resulted  from  faulty  hygiene,  care- 
lessness, false  modesty,  rectal  fissures,  hemor- 
rhoids, etc.  This  type  of  constipation  is 
rarely  found  upon  the  Continent,  where  false 
modesty  prevaileth  not,  but  in  America  and 
England,  where  the  hygiene  of  rectal  eJimina- 
tion  is  not  a  matter  of  regularity  or  ease  of 
accomplishment  (in  Europe,  the  public  lava- 
tory is  popular  and  omnipresent),  and  the 
false  modesty  of  over-civilization,  are  im- 
portant factors  in  the  development  of  rectal 
obstipation  or  dyschezia.  It  is  interesting 
to  note  the  X-ray  findings  in  these  cases 
after  a  rather  prolonged  course  in  rectal 
hygiene  following  the  daily  injection  of  an  oil 
to  soften  the  faecal  masses,  followed  by  enemas, 
which  treatment  re-establishes  the  rectal  re- 
flexes. These  cases  of  dyschezia  often  exhibit 
a  most  astonishing  array  of  toxic  and  neu- 
rasthenic symptoms  and  they  are  difficult  to 
distinguish  from  other  types  previously  de- 
scribed without  the  X-ray  study  of  the  case. 

We  believe  that  the  above  four  or  five  typ^ 
of  non-organic,  purely  functional,  habitual 
constipations  are  sufficient  for  the  present 
study.  Symptom-complexes  closely  approx- 
imating the  above  are  displayed  clinically, 
but  are  demonstrated  by  the  X-ray  to  be 
dependent  upon  distinct  organic  adhesions, 
kinks,  intra-lumenal  or  extra-lumenal  pathol- 
ogy, both  malignant  and  benign. 

Furthermore,  we  mamtain  that  the  most 
satisfactory  means  of  studying  habitual  con- 
stipation is  with  the  X-ray,  as  by  this  means 
alone  can  we  demonstrate  the  colonic  motility 
and  topography  to  the  satisfaction  of  intern- 
ist and  surgeon.  The  crucial  point  is  the 
interpretation  of  the  X-ray  shadows  which 
can  only  be  accomplished  after  study  and 
experience  in  the  normal  and  abnormal  co- 
lonic disturbances  of  motility,  fimction,  and 
anatomy.  The  X-ray  study  of  colonic  effi- 
ciency and  the  contrary  is  just  beginning  to 
reveal  to  the  surgeon  and  internist  a  means  of 
diagnosing,  prognosing  and  controlUng  their 
therapeutic  measures. 

In  conclusion  may  I  suggest  that — 

I.  The  stomach  and  colon  are  not  chemical 
retorts  but  functionating  motile  organs. 
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2.  The  position  of  the  gastro-intestinal 
tube  is  not  so  concerning  as  its  function. 

3.  The  demonstration  of  actual  anatomic 
alterations  of  function  demand  surgery  but  the 
surgical  treatment  of  atony  is  problematical. 

4.  The  subject  of  the  habitual  constipation 
of  atonic  and  congenital  origin  is  a  matter  of 
sociological  as  well  as  medical  investigation. 

5.  The  demonstration  of  the  gastro-intes- 
tinal function  and  pathology  by  the  X-ray  is 
a  simple  matter  compared  to  the  problem  of 
its  cure. 
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BOTH   CONGENITAL   AND   ACQUIRED,   ABOUT  THE 

CiECUM   AND   TERMINAL   ILEUM  ^ 

By  ARIAL  W.   GEORGE,  M.  D.,  Boston 

AND 

ISAAC   GERBER,  M.  D.,  Boston 
Assistant  Phjrsician,  General  Medical  Department,  Boston  Dispensary 


WE  are  presenting  here  a  series  of 
cases  which  illustrate  just  how  we 
can  make  Rontgen  diagnoses  of 
surgical  conditions  in  the  right 
lower  quadrant  of  the  abdomen  and  neighbor- 
ing organs.  In  practically  all  of  these  cases 
the  clinical  symptoms  were  very  much  alike. 
First  and  foremost  was  constipation,  usually 
extending  over  a  period  of  years;  then  there 
were  more  or  less  vaguely  localized  abdominal 
pains,  with  frequent  distention  and  flatulence. 
In  some  cases  the  symptoms  pointed  more 
towards  the  stomach  —  pain,  pressure  or 
distress  after  eating,  heartburn,  belching, 
nausea,  frequent  headaches.  In  one  case 
there  were  vomiting  attacks  of  increasing 
frequency,  until  practically  nothing  could  be 
held  on  the  stomach.  Many  of  these  cases 
had  been  treated  medically  for  varying  lengths 
of  time,  both  by  drugs  and  by  dietetic  regula- 
tion directed  against  either  the  stomach 
trouble  or  the  chronic  constipation.  In  none 
of  these  cases  did  the  treatment  give  more 
than  temporary  relief;  in  some  not  even  that. 


In  most  of  them  the  true  condition  as  shown 
by  the  Rontgen  examination,  and  proved  by 
later  operation,  was  not  even  suspected,  al- 
though they  were  imder  the  care  of  competent 
internists  and  surgeons.  This  was  due  not 
to  any  neglect  on  the  physicians'  part,  but 
rather  to  the  inaccessibility  of  this  region  to 
the  ordinary  methods  of  diagnosis.  We  shall 
not  dwell  here  further  on  the  clinical  aspect  of 
these  cases,  but  merely  describe  their  appear- 
ances from  the  Rontgen  point  of  view. 

In  our  examinations  we  used  our  usual  test 
meal  consisting  of  90  grams  of  bismuth  sub- 
carbonate  in  a  mixture  of  artificially  pre- 
pared buttermilk  and  water;  in  all  about  500 
cc.  In  some  cases  a  bismuth  enema  was 
used  to  confirm  or  clear  up  the  information 
given  by  the  meal.  These  cases  naturally 
divide  themselves  into  five  groups: 

I.  Chronic  Appendicitis.  By  this  term  we 
do  not  wish  to  indicate  appendices  that  have 
necessarily  at  any  time  undergone  acute  in- 
flammation, but  refer  merely  to  those  cases 
where  the  appendix  is  either  kinked  or  in- 


iRead  before  the  Surgical  Section.  Massachusetts  State  Medical  Society,  June  10,  10x3. 
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volved  in  adhesions.  Of  course,  many  of 
fhese  adhesions  are  of  anomalous  develop- 
mental origin,  but  their  effect  in  producing 
symptoms  and  their  Rontgen  appearance  are 
tiie  same  as  the  others.  Chronic  appendicitis 
may  be  shown  in  two  ways;  first,  by  the 
ileal  stasis  which  it  produces;  and  second,  by 
actual  demonstration  of  the  kinked  and  ad- 
herent appendix.  By  "ileal  stasis"  we  mean 
retention  of  bismuth  in  the  terminal  loops  of 
ileum  for  a  longer  period  than  is  normal. 
Normally,  six  hours  after  our  test  meal  the 
bismuth  should  not  only  be  out  of  the  stom- 
ach, but  also  nearly  completely  out  of  the 
coils  of  ileum.  Many  j)erfectly  healthy  per- 
sons, however,  will  show  a  varying  amount  of 
bismuth  still  present  in  the  terminal  ileum  at 
the  six-hour  examination.  To  be  safely 
classed  as  real  ileal  stasis,  bismuth  should  be 
present  at  least  twenty-four  hours  or  longer. 
From  the  presence  of  marked  ileal  stasis 
alone  we  cannot  make  a  diagnosis  of  chronic 
appendicitis;  but  we  can  sometimes  infer  it. 
It  is,  however,  just  this  method  of  inference 
that  has  served  to  bring  much  of  the  Rontgen 


Plate  i.  Case  z.  Plate  made  ten  hours  after  the  bk- 
muth  meal  shows  iled  stasis  with  a  kinking  of  the  distal 
portion  of  the  ileum  (A).  (B)  Appendix  showing  divisions 
which  proved  t<  ' 


bismuth  work,  into  disrepute  among  careful 
physicians.  We  feel  that  in  this,  as  in  other 
departments  of  Rdntgen  diagnosis,  the  aim 
should  be  to  find  some  factor  that  offers 
positive,  not  inferential  evidence. 

This  positive  evidence  is  found  in  the  actual 
demonstration  of  the  appendix  itself;  that  is, 
of  the  bismuth  mixture  within  the  lumen  of 
the  appendix.  The  fact  that  the  appendix 
can  be  demonstrated  Rontgenologically  is 
to-day  known  to  only  a  sm^  proportion  of 
our  surgeons,  and  even  of  the  Rontgenologists. 
Only  a  short  time  ago  Groedel,  one  of  the 
foremost  of  German  Rontgenologists  pub- 
lished a  paper  in  which  he  claimed  to  have 
demonstrated  the  appendix  in  three  cases,  all 
of  which  were  pathological,  and  he  showed  a 
print  of  one.  From  this  extensive  series  he 
concluded  that  the  normal  appendix  cannot 
be  demonstrated  by  the  Rontgen  method;  and 
conversely,  that  an  appendix  which  can  be 
demonstrated  by  this  method  is  pathological. 
This  evidence  is  of  course  ridiculously  in- 
sufficient.      Pathological     appendices     have 
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FUte  3.  Case  a.  Plate  made  twenty-four  bours  later 
■hows  ciecum  (A)  empty.  (B)  Appeodiz  still  reUining 
bismuth. 

been  shown  for  many  months  and  prints  of 
them  published  by  Jordan  of  London  who 
does  the  RSntgen  work  for  Lane  at  Guy's 
Hospital.  In  this  country,  Case  of  Battle 
Creek  over  six  months  ago  published  a  large 
series  of  over  sixty  cases  in  which  he  had  dem- 
onstrated the  appendix,  some  normal,  most 
pathological.  Case  also  inclined  to  the  view 
tliat  an  appendix  that  can  be  filled  with  bis- 
muth, if  not  definitely  pathological,  is  at  least  a 
potential  danger.  We  will  agree  with  him 
in  those  cases  where  bismuth  remains  in  the 
appendix  for  forty-eight  hours  or  more,  when 
it  has  passed  out  from  the  surrounding  in- 
testinal tract.  In  the  other  cases  where  the 
size,  shape,  and  position  of  the  bismuth 
shadow  correspond  to  a  normal  organ  we  do 
not  believe  that  the  potentiality  for  danger  is 
any  greater  than  is  always  associated  with  any 
unremoved  appendix.  Since  our  attention 
was  called  to  the  appendix  by  Case,  we  have 
succeeded  in  demonstrating  this  organ,  either 
normal  or  pathological,  in  about  seven  out  of 
every  ten  cases  examined.  In  many  cases 
the  normal  condition  was  verified  at  a  later 
operation  for  other  purposes. 


Plate  4.  Case  a.  Plate  made  one  week  later.  Bis- 
muth enema,  shows  (A)  patency  of  ileooeral  valve  allow- 
ing bismuth  to  pass  back  into  the  ileum.  The  same  rela- 
tive position  of  the  ileum  observed  as  in  plate  No.  1.     (B) 


Operation  confirmed  Rbntgen  diagnosis 
aosoiuceiy. 

A  pathological  appendix  can  of  course  only 
show  itself,  if  its  lumen  is  unobstructed,  at 
least  in  [>art.  It  may  show  a  bismuth  mass 
which  is  sharply  kinked  in  one  or  more  places. 
There  may  be  adhesions  to  itself,  to  the  ae- 
cum,  ileum,  or  even  to  the  sigmoid.  We  have 
shown  an  appendix  wrapped  around  and  ad- 
herent to  the  terminal  ileum  so  as  to  obstruct 
the  latter.  Retrocecal  appendices  can  some- 
times be  shown  distinctly.  Often  these  are 
obscured  by  the  dense  mass  of  cjecal  bismuth, 
and  will  show  up  more  clearly  when  some  of 
the  bismuth  has  passed  out  of  the  cacum.  In 
many  of  the  cases  bismuth  will  persist  in  the 
limaen  of  the  appendix  for  hours  after  it  is  out 
of  the  caecum  and  ascending  colon:  in  one  of 
our  cases  as  late  as  five  days  after  the  ingestion 
of  the  bismuth  meal.  Of  course,  in  these  cases 
the  appendix  is  definitely  pathological,  but 
usually  the  abnormal  condition  is  already  man- 
ifested by  accompanying  adherens  or  kinks. 
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Plate  s-     Case  3.    This  plate  shows  a  residue  in  the  Plate  7.     Case  3.     This  plate  shows  the  effect  of  ad- 

;h.     Marked  ptosis  of  the  transverse  colon  and  ileal      hesions  about  the  aecum  and  pro.timal  portion  of  the  trans- 
(A).  verse  colon  (A).    Appendix  (B). 


Plate  8.    Case  4.    Mu'ked  ileal  stasis  after  twelve 
hours,  due  to  Lane  kink.     Operation.     <A)  Cscum.     (B) 
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Plate  9.     Case  5.     There  is  marked  fixity  of  the  ter-  Plate  11.     Case  6.     Plate  made  twelve  hours  after  the 

ninal  ileum  due  to  adhesions.    Chronic  appendix.     Op-      bismuth   raeal   shows   marked    kinkiog   at    the   hepatic 
nation.    (A)  Ileum.    (B)  Appendix.  Sexure. 


Plate  made  eight  hours  after  bis-  Plate  13.  Case  6,  Plate  made  twenty-four  hours 
later  shows  marked  kinking  and  fixation  between  the 
ctecum  and  proximal  portion  of  the  transverse  colon.  A 
indicates  the  af^ndii. 
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Plate  13.  Case  6.  Artist's  drawing  at  the  time  of 
operation.  This  case  illustrates  the  mechanism  of  filling 
due  to  adhesions.  K&ntgen  diagnosis:  Chronic  appen- 
dicitis, perieolitie  membrane,  and  general  adhesions,  con- 
finoed  by  operation. 

2.  Lane's  Kink.  This  is  the  condition  so 
much  emphasized  by  Lane  where  the  ter- 
minal loop  of  ileum  is  fixed  by  one  or  more 
bands,  either  congenital,  developmental,  or  in- 
flammatory. This  condition,  as  shown  by  the 
RSntgen  method,  has  first  of  all  marked  ileal 
stasis.  This  alone,  however,  is  of  little  value. 
The  actual  demonstration  of  thedistended  and 
fixed  terminal  ileum  is  the  real  diagnostic  point. 
This  loopof  intestine  will  be  found  in  an  abnor- 
mal and  definitely  fixed  position,  at  different 
times  during  the  examination,  and  even  on 
different  days.  The  fluoroscopic  examination 
here  is  very  important.  With  the  fluoroscent 
screen  we  can  manipulate  and  show  that  the 
terminal  loop  of  ileum  is  really  fixed. 

3,  Jackson's  Membrane.  This  is  some- 
times called  "membranous  pericolitis,"  and 


Plate  14.    Case  7.    Plate  showing  a  fixed  teiminal 

ileum.  (A)  Stasis  after  twenty-four  hours.  The  distal 
portion  of  the  appendix  is  obliterated  by  disease  (B). 
Operation  confirm^  the  RSntgen  findings. 

is  another  condition  where  opinions  are 
divided  as  to  whether  the  cause  is  inflamma- 
tion or  anomalous  development.  We  are  not 
concerned  here  with  the  etiology,  only  with 
the  demonstration  of  the  condition  by  the 
Rontgen  method.  The  presence  of  the  mem- 
brane which  rims  across  the  ascending  colon 
and  on  to  the  proximal  transverse  colon  is 
shown  in  several  ways.  First,  there  will  be 
more  or  less  ileal  stasis.  This,  however,  is 
frequently  due  to  the  accompanying  Lane's 
kink  or  chronic  appendicitis.  Obstruction  in 
the  ascending  colon  is  usually  present,  and  is 
shown  by  retention  of  bismutii  in  this  part 
and  in  the  caecum  for  twenty-four  hours  or 
longer.  A  bismuth  enema  will  also  some- 
times show  obstruction  at  the  same  place 
with  perhaps  acute  angulation  of  the  proximal 
transverse  colon.  However,  the  demonstra- 
tion of  ileal  stasis  and  colonic  obstruction  is 
not  enough.  We  must  demonstrate  the 
actual  effects  of  the  adhesions  themselves 
upon  the  adjacent  parts.  Single  plates 
which  show  apparent  "matting  together  of 
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Plate  17.  Case  10.  Plate  made  twenty-four  hours 
after  bismuth  meal.  (A)  Kinked  appeodix.  (B)  Ileal 
stasis.  Diagnosis:  Chronic  appendii  with  adhesions. 
Opetatlon  confirmed  RSntgen  diagnosis. 
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Plate  19.     Case  ii.     Adhesions  about  the  hepatic  Sex- 


Plale  10.  Case  13.  Marked  pericolitic  veil  and  ad- 
hesions about  the  hepatic  flexure  (A).  Operation  con- 
finned  Rontgen  diagnosis.  diagnosis. 


436 
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Plate  33.    Case  16.     Artist's  drawing  at  the  t 


caecum  and  ascending  colon  and  hepatic 
flexure"  are  not  conclusive.  The  diagnosis 
of  Jackson's  membrane  from  this  evidence 
alone  is  likewise  shrewd  guesswork.  Real 
positive  evidence  can  only  be  obtained  by 
manipulation  under  the  fluoroscope  where 
the  effect  of  the  adhesions  can  readily  be 
shown,  or  by  demonstration  on  plates  of  the 
peculiar  filling-mechanism  which  we  have 
found  to  be  associated  constantly  with  Jack- 
son's membrane.  When  the  cascum  is  only 
partly  filled  with  fsecal  material  the  ascending 
colon  and  transverse  colon  may  be  some 
distance  apart  and  apparently  not  connected. 
However,  as  the  csecum  and  ascending  colon 
become  filled  more  and  more  with  ileal  con- 
tents, these  adhesions  begin  to  show  their 
presence  by  pulling  the  proximal  transverse 
colon  toward  the  ascending  colon.  Finally 
we  have  the  characteristic  "double-barrel 
shotgun"  effect  of  the  two  adjacent  colonic 
parts.  At  this  time  under  the  fluorescent 
screen  these  cannot  be  separated  by  manipula- 
tion. This  pulling  together  of  the  ascending 
and  transverse  colons  as  the  result  of  filling  is 
characteristic  for  these  pericolitic  adhesions 
only.  With  an  atonic  cKcum  (typhlatony) 
we  may  have  ileal  stasis  and  likewise  a  dilated 
cfficum  with  abnormal  bismuth  retention. 
Here,  however,  we  do  not  have  above  the 
mentioned  filling  mechanism;  and  we  cannot 
demonstrate  adhesions  under  the  fluoroscope. 
With  this  condition  we  have  the  so-called 
"ascendens"    type    of  chronic  constipation, 


Plate  34.     Case  17.     Czcum  mobile. 

which  is  a  subject  for  medical,  not  for  surgical, 
treatment. 

4.  Adhesions.  This  group  of  cases  we  will 
pass  over  rather  rapidly.  We  have  found 
many  cases  of  chronic  constipation  where  the 
cause,  as  shown  by  the  Rontgen  ray,  was 
adhesions  of  the  sigmoid  to  the  oecum  from 
old  pelvic  inflammation;  or  the  transverse 
colon  may  have  been  adherent  to  the  ascend- 
ing colon  or  ciecum  as  the  result  of  old  ulcer, 
gall-bladder  disease,  or  old  appendicitis.  In 
these  cases  the  demonstration  of  obstruction 
and  ileal  stasis  was  likewise  not  as  valuable 
as  the  fluoroscopic  demonstration  of  the  ad- 
hesions or  of  their  peculiar  filling  mechanism. 
In  these  cases  the  bismuth  enema  has  been 
valuable  because  by  its  use  we  have  been  able 
to  bring  the  colon  more  nearly  to  its  normal 
position  under  complete  filhng.  Acute  an- 
gulation due  to  adhesions  show  very  definite- 
ly by  means  of  the  enema. 

5.  C<Bcum  Mobile.  This  is  a  condition 
which,  although  not  foimd  in  this  particular 
series  of  cases,  deserves  mention  here,  be- 
cause of  the  emphasis  which  has  been  placed 
upon  it  of  late  by  surgeons  like  Wilms  and 
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others.  This  anomaly  of  colonic  fixation  can 
readily  be  demonstrated  by  the  Rontgen 
method.  The  caecum  and  ascending  colon 
are  found  not  only  to  be  in  an  abnormal  posi- 
tion, perhaps  in  the  median  line,  or  to  the 
left;  but  under  the  fluoroscope  they  can  be 
very  readily  moved  about.  Incidentally,  the 
diagnosis  of  left-sided  appendix  can  be  defin- 
itely confirmed. 

SUMMARY 

In  a  series  of  cases  which  clinically  show 
severe  constipation,  and  more  or  less  indefinite 
gastric  symptoms,  examination  by  the  Ront- 
gen ray  has  shown  the  causes  to  be  definite 
surgical  conditions  in  the  right  lower  quad- 
rant. In  all  of  these  cases  the  demonstration 
of  mere  ileal  stasis  or  obstruction  is  not  as 


important  as  the  more  positive  demonstration 
of  the  actual  conditions. 

In  chronic  appendicitis  the  kinked  and 
adherent  appendix  is  shown. 

In  cases  of  Lane's  kink  we  can  demonstrate 
the  fixed  and  distended  terminal  loop  of 
ileum. 

In  cases  of  Jackson's  membrane  we  can 
show  the  effect  of  the  adhesions  under  the 
fluoroscope  as  well  as  the  presence  of  a  char- 
acteristic mechanism  of  filling. 

Various  adhesions  in  this  region,  as  the 
result  of  old  inflammatory  disease  or  con- 
genital anomaly,  can  also  be  shown  in  the 
same  manner. 

Caecum  mobile  and  left-sided  appendix  can 
be  readily  demonstrated. 


PREGNANCY  IN  THE  RUDIMENTARY  CORNU  OF  UTERUS  UNICORNIS 
AND   REPORT  X)F   A   CASE   WITH   FULL-TERM   FCETUS^ 

By  E.  p.  QUAIN,  M.  D.,  Bismarck,  North  Dakota 


DEFECTIVE  union  between  the  two 
MuUerian  ducts  in  embryo  results  in 
various  uterine  anomalies.    A  total 
and    permanent    separation    of    the 
ducts,  with  the  development  of  a  separate 
uterus  tube  and  ovary  from  each,  is  termed  a 
uterus  didelphys,  or  uterus  duplex  separatus. 

The  ducts  may  fuse  in  the  lower  segment 
of  the  uterus  and  not  in  the  upper,  and  a  uter- 
us bicornis  is  the  result.  Should  the  fusion 
be  complete  for  the  outer  wall  of  the  uterus, 
but  leave  a  septum  between  two  cavities,  we 
have  a  uterus  septus,  or  uterus  bilocularis. 

Again,  one  Miillerian  duct  may  fail  to  take 
any  part  in  the  formation  of  the  uterus,  while 
the  other  duct  has  formed  a  complete  uterus 
with  a  normal  tube  and  ovary.  Such  an 
anomaly  is  termed  uterus  unicornis.  The 
duct  on  the  defective  side  does,  however,  with  * 
rare  exceptions,  form  a  fairly  normal  ovary 
and  tube  at  its  upper  extremity.  The  con- 
nection between  these  and  the  uterus  is  indi- 
cated by  a  bundle  of  muscle  fibers,  often 
arranged  in  layers  like  normal  myometrium. 


Within  this  muscle  tissue  lies  a  small  cavity, 
lined  with  mucous  membrane  of  endometrial 
type.  The  mucous  membrane  is  continuous 
with  that  of  the  tube,  but  does  not  communi- 
cate with  the  uterus  in  more  than  20  per  cent 
of  the  cases  observed.  The  round  ligament 
joins  the  muscle  fibers  near  the  point  where 
the  tube  is  attached. 

Into  this  rudimentary  comu  of  a  uterus 
unicornis  may  be  deposited  a  fertilized  ovum. 
In  those  cases  where  an  open  duct  does  not 
connect  tube  and  uterus,  this  impregnation 
can  take  place  only  as  a  result  of  transperi- 
toneal migration  of  the  fertilized  ovum  or  of 
the  spermatozoon.  The  following  case  from 
our  experience  will  serve  to  illustrate  these 
conditions: 

Mrs.  H.,  age  21,  German,  and  of  excellent  family 
history,  came  to  me  for  consultation  February  28, 
1911. 

Personal  history. — Never  ill,  menses  at  17,  regular 
every  26th  day,  and  painless.  Married  in  December, 
1909;  last  menstruation  March  29,  1910,  and  only 
slight  traces  at  this  time.  She  had  some  headache 
and  dizziness  during  the  following  two  months,  but 


1  Read  before  the  Western  Surgical  Association,  Cincinnati,  Ohio.  December  ax,  1012. 
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■Fig.  I.  A.  probe  at  internal  ostium  of  tube.  B,  for- 
ceps on  round  ligament.  C,  probe  at  point  of  attachment 
to  uterus  unicornis.  D,  probe  at  point  of  e  ' 
main  blood  vesseb. 


Fig.  1.  FoEtus  in  cyst  with  margin  of  cyst  everted. 
Shows  necrotic  areas  and  exposed  bones  of  fcetus,  also 
edges  of  placenta. 

no  nausea  nor  unusual  abdominal  symptoms.  The 
abdomen  enlarged  gradually  and  life  was  felt  in  the 
beginning  of  August.  Fcetal  movements  were  noted 
daily  from  this  time  until  December  agth.  On  this 
date  she  had  severe  intermittent  pains  in  the  lower 
abdomen  and  expelled  from  the  vagina  a  "piece  of 
flesh  the  size  of  two  fingers"  and  a  small  amount  of 
blood.  After  this  no  fcetal  movements  were  felt. 
On  January  4.  1911.  she  again  suffered  from  inter- 
mittent attacks  of  pain,  and  passed  a  small  amount 
of  blood  dots.  Since  then  she  had  suffered  con- 
siderably from  abdominal  tenderness,  but  had  been 
able  to  do  most  of  her  housework.  Her  abdomen, 
previously  much  enlarged,  had  gradually  decreased 


Fig.  3.    Skiagraph  of  ftztus  showing  bone  development. 

in  size,  and  a  hard  tumor  had  developed  near  the 
umbilicus.  Her  breasts,  large  and  distended  with 
milk  about  January  1st,  had  decreased  in  size. 

Examination  showed  a  medium  size  young  woman 
of  apparently  perfect  development:  pulse  and  tem^ 
perature  were  normal;  heart  and  lungs  normal; 
breasts  large  but  flabby,  and  contained  milk;  abdo- 
men enlarged  from  a  tumor  extending  from  the  pel- 
vis to  a  point  slightly  above  the  umbilicus.  The 
tumor  was  even  in  outline  and  had  the  position, 
shape  and  size  of  a  pregnant  uterus  in  the  seventh 
month,  but  was  quite  tender  and  presented  a  strik- 
ing woody  hardness  to  the  palpating  hand.  The 
vaginal  mucous  membrane  was  pale,  and  the  cervii 
hard,  closed,  and  of  normal  size.  .\  normal  size 
uterus  was  located  below  and  to  the  left  of  the  tumor, 
but  attached  to  it  by  a  thick  firm  band.  The  lower 
pole  of  the  tumor  was  less  tender  than  the  upper 
parts.  Uterine  bruit  and  fcetal  heart  sounds  were 
absent.     The  urine  showed  a  slight  trace  of  albumin; 
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leucocytosis  was  10,000.  A  diagnosis  was  made  of 
ectopic  pregnancy  with  dead  fuU-term  foetus. 

Operation.  On  opening  the  abdomen  and  exposing 
the  tumor,  the  omentum  was  found  adherent  to  the 
anterior  wall  of  the  tumor  over  two  small  necrotic 
areas,  each  the  size  of  a  five-cent  piece.  A  dark 
brown,  grumous  fluid  escaped  through  these  areas 
after  separating  the  omentum.  No  other  adhesions 
were  present.  The  right  tube  was  stretched  across 
the  upper  part  of  the  tumor  and  the  right  ovary  was 
attached  posteriorly  in  normal  relation  to  the  tube. 
The  tumor  was  attached  to  the  right  side  of  the 
pelvic  floor  by  means  of  a  broad,  fleshy,  and  very 
vascular  pedicle.  The  round  ligament  entering  the 
tumor  laterally  about  its  middle  corresponded  to 
the  external  margin  of  the  pedicle,  while  the  shorter 
and  thicker  mesial  margin  was  attached  to  a  normal 
size  uterus  about  three  cm.  below  the  fundus.  The 
round  ligament  was  attached  near  the  inner  ostium 
of  the  tube. 

The  left  adnexa  appeared  normal,  the  ovary  being 
much  smaller  than  the  right.  From  the  point  of 
attachment  of  the  pedicle  to  the  right  margin  of  the 
uterus  a  membrane  extended  to  the  rectum,  dividing 
and  partly  obliterating  Douglas'  cul-de-sac. 

The  tumor,  aside  from  its  hardness,  had  the 
general  appearance  of  a  pregnant  uterus,  with  right 
tube,  ovary,  and  round  ligament  situated  in  a  rela- 
tively high  position,  but  lacking  left  adnexa.  The 
uterus,  packed  into  the  left  compartment  of  the 
cul-de-sac,  appeared  as  a  normal  non-pregnant 
uterus  with  normal  left  tube,  ovary,  and  broad  and 
round  ligaments,  but  minus  right  adnexa,  save  the 
pedicle,  3  cm.  long  and  half  as  thick,  passing  from 
the  lower  uterine  segment  upward  into  the  tumor. 
The  pedicle  was  clamped,  and  the  tumor  together 
with  the  tube  and  ovary  removed.  The  blood- 
vessels were  ligated  an4  the  peritoneal  wound  su- 
tured. The  abdominal  wound  was  closed,  and  the 
patient  recovered  without  complications. 

The  specimen  removed  was  hard  and  globular 
and  22  cm.  in  diameter.  The  tube  was  15  cm.  long, 
the  inner  third  of  which  passed  obliquely  through 
the  tumor  wall,  while  the  outer  two  thirds  were 
free.  It  was  attached  across  the  external  suriace 
and  near  the  top  of  the  tumor.  The  ovary  was 
large  and  distended  from  a  cyst  which  was  found  to 
be  a  corpus  luteum.  The  round  ligament  was 
attached  5  cm.  below  the  inner  ostium  of  the  tube. 
A  triangular  raw  suriace,  about  10  cm.  to  each  side, 
showed  the  place  of  excision  through  the  pedicle. 
The  main  blood-vessels  entered  near  the  outer  mar- 
gin of  the  pedicle  (Fig.  i). 

On  incising  the  tumor,  a  dead,  partly  macerated 
and  tightly  compressed  foetus  escaped  with  some 
force  from  the  retracting  muscular  edges  of  the  in- 
cision. It  occupied  a  sacroposterior  position,  with 
breech  presentation.  A  small  amount  of  thick 
brownish  fluid  was  contained  in  the  amniotic  sac. 
The  thin  and  necrotic  placenta,  weighing  300  gm., 
was  partly  loosened  from  the  cyst  wall  and  studded 
with  old  blood  clots.    It  had  a  butterfly  outline, 


with  the  cord  34  cm.  in  length,  attached  between  the 
two  wings.  It  was  spread  over  fully  two  thirds  of 
the  cyst  wall.  It  did  not  reach  the  top  of  the  cavity, 
where  the  necrotic  perforations  had  taken  place. 
These  perforations  corresponded  to  the  left  knee  and 
elbow  of  the  foetus. 

The  C3rst  wall  had  a  thickness  of  i^i  cm.  over  its 
inferior  and  external  surfaces.  The  superior  sur- 
face was  scarcely  }4  cm.  in  thickness.  Its  weight, 
after  removal  of  foetus  and  placenta,  was  424  gm. 
Numerous  heavier  muscle  bundles  ran  in  various 
directions  within  the  wall,  leaving  thinner  spaces 
between  them.  No  opening  or  communication 
existed  between  this  foetal  cyst  and  the  uterus. 
Microscopic  sections  made  from  the  pedicle  failed 
to  show  anything  but  bundles  of  muscle  fibers,  with 
some  round-cell  infiltration  and  a  few  blood-vessels. 
The  lining  of  the  cyst  was  too  necrotic  to  show  the 
structure  of  the  mucous  membrane.  Sections  of  the 
wall  showed  the  muscle  fibers  in  the  thicker  portions 
to  be  arranged  in  strata. 

The  foetus,  a  female,  was  45  cm.  long  and  weighed 
191 5  gm.  It  was  covered  with  vernix  caseosa. 
Hair,  2  to  3  cm.  in  length,  covered  the  scalp.  The 
finger-nails  extended  beyond  the  finger-tips.  One 
knee,  one  shoulder,  and  both  elbows  were  necrotic, 
the  bones  protruding  through  the  skin  at  these 
points.  These  parts  had  been  in  contact  with  the 
contracting  muscular  cyst  wall  (Fig.  2). 

After  these  observations  we  were  compelled 
to  modify  our  diagnosis  of  ectopic  pregnancy 
and  to  specify  pregnancy  in  the  rudimentary 
comu  of  a  uterus  imicomis.  Additional  in- 
terest was  gained  in  this  instance  by  the  fact 
that  the  foetus  had  imquestionably  lived  to 
term.  This  is  shown  not  only  by  the  history 
of  the  pregnancy,  but  also  by  the  physical 
findings  on  the  examination  of  the  foetus,  as 
stated  above.  Skiagraphs  showing  the  ad- 
vanced bone  development,  and  especially  the 
centers  of  ossification  in  the  lower  epiphyses 
of  the  femur,  add  further  evidence  to  this 
argument  (Fig.  3)^  That  a  transperitoneal 
migration  of  the  spermatozoon,  or  transmi- 
gratio  seminis  externa,  had  taken  place  is 
established  by  the  finding  of  the  corpus 
luteum  on  the  same  side  as  the  impregnated 
impervious  rudimentary  comu. 

A  search  through  the  literature  disclosed 
the  fact  that  up  to  date  about  150  cases  of  this 
type  of  ectopic  pregnancy  have  been  reported, 
either  directly  or  referred  to  indirectly  by 
various  authors.  Surprisingly  few  are  the 
reports    from    American    surgeons.    It    was 

1  See  Edgar,  Practice  of  Obstetrics;  Olshauaen  and  Veit,  Geburts- 
hOlfe;  Heisler,  Text-Book  of  Embiyology. 
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found  practically  impossible  to  classify  in  a 
scientific  and  usefid  manner  the  cases  report- 
ed, ^nd  for  the  reason  chiefly  that  the  reports 
in  biany  instances  were  quite  incomplete. 
The  confusion  of  terms  used  in  describing 
congenital  uterine  anomalies  is  another  ob- 
stacle in  this  connection. 

Kehrer  (i),  in  1900,  described  82  cases  of 
pregnancy  in  the  rudimentary  horn.  Cohn 
(2),  in  1909,  added  50  more,  but  complained 
that  many  cases  were  questionable  on  account 
of  the  confusing  nomenclature.  Guillaimie 
(3),  in  191 1,  tabulated  145,  but  does  not 
claim  to  have  exhausted  all  the  literature  on 
the  subject.  Moreover,  a  study  of  his  work 
tends  to  show  that  he  has  xmdoubtedly  in- 
cluded several  cases  which  really  were  uterus 
bicomis  or  uterus  septus.  It  would  seem  ad- 
visable to  confine  the  term  uterus  imicomis  to 
those  cases  which  have  a  demonstrable  pedicle 
between  the  uterus  and  the  cavity  inthe  rudi- 
mentary comu,  where  the  foetal  sac  develops. 
This  pedicle  may  or  may  not  contain  a  duct. 

Of  the  reported  cases,  about  30  are  said  to 
have  gone  to  full  term  (see  references  4  to 
35).  But  a  closer  study  of  these  advanced 
cases  has  convinced  the  writer  that  this 
number  is  much  too  high.  Several  authors 
have  described  a  dead  foetus  which  had  ''died 
at  term,"  while,  as  a  matter  of  fact,  either  the 
history  would  tend  to  show  that  the  foetus  died 
a  month  or  more  before  full  term,  or  the  descrip- 
tion of  the  specimen  would  fail  to  prove  a  de- 
velopment corresponding  to  fuU  term.  Again, 
the  brevity  of  detail  in  many  of  the  reported 
cases  prevents  us  from  proving  the  actual 
number  of  full-term  pregnancies  in  the  rudi- 
mentary comu  on  record.  This  diagnosis 
must  rest  very  largely  on  the  examination  of 
the  foetus,  for  it  is  often  impossible  to  state 
accurately  from  the  history  given  by  the 
mother  even  the  approximate  time  when  the 
foetus  died.  This  is  true  especially  when 
symptoms  of  distress  are  present  both  before 
and  after  the  death  of  the  foetus.  The  actual 
size  of  the  foetus  is  of  less  importance  than  the 
development  of  special  tissues  and  organs. 
In  nearly  all  the  reported  cases  of  imquestion- 
able  full-term  foetus  the  measurements  have 
been  below  the  average  for  normal  pregnancy, 
while  the  other  signs  of  full  term  have  been 


present.  This  may  be  accounted  for  by  the 
excessive  pressure  within  the  abnormal  foetal 
sac  and  by  the  deficient  blood  supply. 

When  a  cavity  exists  in  the  rudimentary 
comu  it  has  always  been  foimd  communicat- 
ing with  the  tube,  and  to  contain  a  mucosa 
surrounded  by  muscle  fibers  of  a  uterine  type. 
Several  recorded  instances  of  the  formation 
of  hsematometra  in  the  mdimentary  comu 
point  to  such  a  high  development  of  uterine 
elements  that  menstruation  is  made  possible. 
Under  these  conditions,  the  impregnated 
ovum  finds  a  very  congenial  soil  for  develop- 
ment. Fertilization  has  taken  place  by 
transperitoneal  migration  of  the  spermatozoon 
in  more  than  half  the  cases  observed. 

The  evolution  of  this  variety  of  ectopic 
pregnancy  is  usually  quite  benign,  and  it  is 
exceptional  that  the  patient  has  any  symp- 
toms beyond  those  of  normal  pregnancy. 
The  rudimentary  struct\u"e  has  given  no  sign 
of  its  presence  beforehand,  and  the  woman 
may  have  had  normal  pregnancies  in  the 
uterus  unicornis .  The  only  abnormality  noted 
before  the  termination  of  the  pregnancy  in 
several  cases  has  been  the  lateral  and  some- 
what oblique  position  of  the  foetal  tumor. 
The  pregnancy  continues  as  a  rule  until  the 
sac  ruptures.  The  mucous  membrane  may 
have  defective  areas,  allowing  the  chorionic 
villi  to  penetrate  into  the  muscle  tissue,  and 
to  cause  intraparietal  haemorrhages  and  per- 
foration in  a  manner  similar  to  tiiat  of  tubal 
rupture. 

If  the  pregnancy  goes  to  term,  labor  pains 
set  in.  They  are  less  frequent  and  less  severe 
than  in  normal  labor,  and  result  in  nothing 
more  visible  than  some  blood-stained  dis- 
charge, or  perhaps  the  expulsion  of  the 
uterine  decidua.  The  foetus  dies  after  the 
first  few  pains.  After  the  death  of  the  foetus, 
the  foetal  tumor  decreases  rapidly  in  size  from 
the  absorption  of  the  fluids.  After  the  cyst 
wall  is  firmly  contracted  about  the  foetus  and 
placenta,  leucocytic  infiltration  helps  to  give 
the  tinnor  a  hardness  which  can  be  best  de- 
scribed by  the  adjective  "woody."  A  sudden 
rupture  of  the  sac  may  follow  the  contractions 
and  result  in  intraperitoneal  haemorrhage  and 
the  escape  of  the  foetus  into  the  abdominal 
cavity. 
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The  most  frequently  encountered  complica- 
tion in  this  condition  is  a  rupture  of  the  gravid 
sac.  It  happens  most  often  about  the  fourth 
or  fifth  month.  It  may  happen  any  time 
after  this  period,  but  very  rarely  before  the 
third  month.  A  sudden  rupture  does  not 
usually  cause  as  severe  intraperitoneal  haemor- 
rhage as  the  corresponding  rupture  of  a  tube, 
and  for  the  reason  that  the  muscular  cyst  walls 
retract,  compress  the  torn  blood-vessels,  and 
grasp  firmly  the  contained  placenta  after  the 
escape  of  the  foetus.  A  foetus  thus  expelled 
from  the  cyst  may  live  in  the  abdomen  for  an 
indefinite  period.  It  is  interesting  that  the 
only  reported  living  child  delivered  from  this 
variety  of  ectopic  pregnancy  was  removed 
from  the  abdominal  cavity  19  days  after  the 
rupture  of  the  foetal  sac  (36).  A  second  case, 
dted  by  Cohn,  from  Reidinger,  in  my  opinion 
was  a  double  uterus  and  not  a  uterus  imicomis. 
Occasionally  a  more  chronic  perforation  takes 
place  at  a  point  of  long  continued  pressure 
against  some  prominent  part  of  the  foetus. 
The  anmiotic  fluid  then  escapes  into  the  ab- 
domen and  allows  the  cyst  wall  to  contract 
fiirmly  upon  the  retained  foetus.  Another 
less  serious  complication  is  the  premature 
death  of  the  ovum  within  the  rudimentary 
organ.  This  may  be  caused  by  intraparietal 
haemorrhage  due  to  penetration  of  the  chori- 
onic villi,  or  to  excessive  intracystic  pres- 
sure. 

Retention  of  the  dead  foetus  will  result  in 
either  of  the  above  described  complications. 
If  the  mother  survives  the  rupture  of  the  sac 
and  the  death  of  the  ovum,  an  absorption  of 
the  fluids  takes  place,  and  the  foetus,  placenta, 
and  membranes  become  walled  off  by  peri- 
toneal adhesions.  The  toleration  for  this 
foreign  body  within  the  abdomen  has  scarcely 
a  parallel  in  pathology.  Infection  and  sup- 
puration have  proved  fatal  to  the  mother  in 
some  instances,  but  more  frequently  macera- 
tion and  absorption  of  the  soft  parts  occur. 
More  unusual  results  are  mummification  of 
the  foetus  and  transformation  into  a  litho- 
pedion.  In  several  instances  necrosis  and 
perforation  of  adherent  organs  have  caused 
bones  of  a  retained  foetus  to  escape  into  the 
bowel  and  into  the  bladder  many  years  after 
the  time  of  gestation. 


A  correct  diagnosis  of  pregnancy  in  the 
rudimentary  comu  has  been  made  in  but  a 
few  instances  before  operation — ^Draghiesco 
(37),  Hoene  (38),  Lindner  (18),  Knauer  (39), 
Wehle  (40).  The  usual  diagnosis  made  is 
extra-uterine  pregnancy.  In  view  of  the 
similarity  of  treatment,  this  mistake  is  not 
serious.  To  call  this  abnormality  a  uterine 
fibroid  or  an  ovarian  cyst,  as  has  been  done 
a  few  times,  might  have  dire  results.  The 
important  diagnostic  points  to  determine 
are: 

1.  Whether  or  not  a  pregnancy  exists. 

2.  Whether  the  uterus  unicornis  can  be 
palpated  as  distinct  from  the  tumor,  but 
attached  to  it  by  a  pedicle  opposite  the  inter- 
nal OS. 

3.  Whether  intermittent  contractions  in 
the  rudimentary  cyst  wall  be  palpable  as  in  a 
normal  pregnant  uterus. 

4.  A  possible  palpation  of  the  round  liga- 
ment external  to  the  tumor;  this  would  elimi- 
nate tubal  pregnancy. 

The  prognosis  is  better  than  in  other  vari- 
eties of  ectopic  pregnancy,  owing  to  the  fact 
that  the  whole  foetal  sac  usually  can  be  rapid- 
ly and  safely  removed  by  clamping  and  ligat^ 
ing  the  pedicle.  The  operations  performed 
within  the  time  of  aseptic  surgery  have  been 
eminently  satisfactory. 

The  treatment  is  that  of  ectopic  pregnancy 
in  general.  The  removal  of  the  gravid  rudi- 
mentary comu  would  be  indicated  when  diag^ 
nosed,  whether  the  foetus  were  dead  or  aUve. 
If  diagnosed  in  the  seventh  or  eighth  month, 
the  question  might  be  raised  whether  it  would 
be  advisable  to  wait  in  an  attempt  to  save  the 
child.  It  is  to  be  remembered  that  a  preg- 
nancy in  a  rudimentary  comu  is  less  liable  to 
rupture  than  are  the  other  varieties  of  ectopic 
pregnancy.  But  no  temporizing  should  bfe 
practiced  unless  the  patient  be  put  to  bed  and 
within  instant  reach  of  the  operating  room. 
At  operation  it  would  seem  wrong  .to  exercise 
a  sterilizing  technique  on  the  normal  tube. 
Normal  pregnancies  have  followed  in  uteri 
imicomes  after  removal  of  the  mdimentary 
side,  and  no  instance  of  tubal  pregnancy  is 
recorded.* 

^Mn.  H..  the  subject  of  this  report,  underwent  a  normal  accouche- 
inait  in  Apnl,  zgxs,  thirteen  months  after  the  operation.  —  E.  P.  Q. 
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VITAL  STATISTICS  OF  PROSTATECTOMY^ 

By  J.  BENTLEY  SQUIER,  M.  D.,  New  York  City 

Profeaaor  of  Genito-Urinaiy  Surgery.  New  York  Post-Graduate  Medical  School  and  Hospital 


IN  a  paper  read  before  the  Medical  Society 
of  the  State  of  New  York,  in  January, 
1909,  the  writer  detailed  the  fatalities 
occurring  in  a  series  of  one  hundred 
operations  for  removal  of  the  prostate  gland. 

Of  these  hundred  cases,  seventy-one  were 
operated  by  the  perineal  route  and  twenty- 
nine  by  suprapubic. 

Death,  as  a  probable  result  of  operation 
took  place  in  seven  instances,  four  following 
suprapubic  and  three  perineal  operations.' 

The  statement  was  made  in  this  paper  that 
"if  reliable  data  could  be  collected  the  per- 
centage of  deaths  directly  due  to  catheter 
life  would  probably  exceed  that  of  prostatec- 
tomy at  the  hands  of  competent  operators.'* 
Even  though  this  statement  is  accepted  as  a 
fact  by  most  surgeons,  the  medical  profession 
at  large  has  still  to  be  convinced  of  its 
truth. 

In  order  to  add  testimony  to  the  afore- 
mentioned statement,  I  have  included  in  this 
study  the  vital  statistics  of  a  series  of  patients 
suffering  from  varying  degrees  of  prostatic 
obstruction  who  were  not  subjected  to 
operation,  as  well  as  those  of  the  operative 
cases. 

The  cases  selected  for  study  are  only  those 
who  have  been  imder  my  care  during  the 
past  four  years  and  whose  histories  I  have 
been  able  to  follow  up  to  the  time  of  death 
or  to  the  present. 

These  cases  for  the  sake  of  comparison  have 
been  arranged  into  two  groups:  First,  those 
who  for  various  reasons  have  refused  oper- 
ative relief,  and  second,  those  operated  upon. 

GROUP  I.      CASES  OF  PROSTATIC  OBSTRUCTION 
NOT  SUBJECTED  TO   OPERATION 

This  group  consists  of  thirty-five  patients 
presenting  primary  or  primary  and  secondary 
symptoms  of  prostatic  obstruction  of  suffi- 
cient severity  to  warrant  operation.  The 
division  of  the  symptoms  into  primary  and 

•N.  Y.  St.  M.  J.,  1909,  April. 


secondary  is  an  arbitrary  one,  considering 
those  symptoms  produced  by  the  mechanical 
obstruction;  namely,  increased  frequency  of 
urination,  burning,  urgency  and  tenesemus 
as  primary,  and  anorexia,  loss  of  weight  and 
strength,  etc.,  as  secondary. 

Five  cases  of  carcinoma  are  included  to 
record  the  frequency  of  its  occurrence  in 
relation  to  benign  hypertrophy. 

Table  i  gives  in  brief  the  salient  features. 

Summary  of  Group  i.  Thirty  patients 
suffered  from  benign  hypertrophies  and  five 
from  malignant  disease.  Seventeen  were  upon 
catheter  Ufe,  using  the  catheter  only  during 
the  attacks  of  acute  retention,  once  or  twice 
a  day  to  relieve  overdistention,  or  were  com- 
pletely dependent  upon  the  catheter.  Of 
these  seventeen,  fourteen  have  died,  with 
an  average  duration  of  life  of  two  years 
and  ten  months  after  commencing  catheter 
Ufe. 

Included  in  the  list  is  the  one  exception, 
namely,  a  patient  who  had  lived  fifteen  years 
after  beginning  the  use  of  the  catheter  and 
died  of  an  intercurrent  disease — pneumonia. 

The  cause  of  death  in  twelve  cases  was 
directly  responsible  to  suppurative  renal 
lesion,  nephritis  plus  sepsis.  One  died  of 
apoplexy. 

Three  are  living,  two  at  the  end  of  one  year 
and  one  at  the  end  of  five  years. 

Of  the  patients  not  upon  catheter  Ufe,  the 
mortaUty  during  the  same  period  of  ob- 
servation as  with  the  others,  has  shown  great 
difference. 

Fifty  per  cent  are  Uving  and  of  the  fifty 
per  cent  who  have  died,  the  average  length 
of  Ufe  after  the  onset  of  obstructive  symptoms 
has  been  four  years  and  eight  months. 

If  any  conclusions  could  be  drawn  from 
these  cases,  it  would  be  summed  up  about 
as  foUows: 

Fifty  per  cent  of  unoperated  patients  wiU 
die  within  five  years  from  the  onset  of  obstruc- 
tive symptoms  where  catheter  Ufe  is  not  neces- 


Read  before  the  American  Association  of  Genito-Urinary  Surgeons,  at  Washington,  D.  C,  May  6, 1813. 


434 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


TABLE  I 


At  Time  of  Kzamination 

Catheter 
Life 

Residual 
Urine 

Fxom  Time  of  ^*«-»»»««^^ 
Living— Dead 

Name 

Age 

Duration  of  Symptoms 

D.  M. 

69 

Primary,  6  months. 

No 

80Z. 

Living,  x  year. 

D.Y. 

7X 

10  years. 

No 

40s. 

Died,  X  year,  nephritis. 

H.T. 

72 

3  years. 

Yes,  X  year 

All 

Abscess  of  prostate,  sepsis,  died. 

C.  Y. 

6s 

4  years  (immary) 

No 

a  OS. 

Died,  x8  months,  nq>hrttis. 

M.R. 

6S 

I  year  (carcinoma) 

Yes 

All 

Died,  X4  months  from  onset. 

Al>  C* 

49 

3  years  (fibrous) 

No 

4  OS. 

Died,  4  months  from  endarteritn. 

D.S. 

6S 

3  years  (Ac.  retention) 

During  attacks 

60s. 

Died,  xa  months  from  uraemia. 

G.N. 

74 

5  years  (Ac.  retention) 

X  year 

All 

Died,  X  year  from  unemia. 

H.T. 

58 

3  years  (primaiy  symptoms) 

No 

4  OS. 

Living  a  years,  no  secondary  symptoms. 

L.N. 

SO 

3  months  (carcmoma) 

No 

Died  in  3  months. 

K.  G. 

40 

6  months  (carcinoma) 

No 

Died  in  6  months. 

M.  E. 

35 

X  year  (carcinoma) 

No 

Died  in  a  months. 

E.R. 

59 

a  years. 

No 

3  OS. 

Living,  4  years. 

B^m  Xa> 

60 

X  year. 

Yes 

80s. 

Died,  x8  months,  uraemia. 

0«  S« 

66 

2  years  (primaiy) 

No 

a  OS. 

Living  and  well,  3  years. 

H.  S. 

63 

6  months  (pnmaxy) 

No 

3  oz. 

Living  and  well,  4  years. 

S.N. 

67 

3  years. 

Yes,  2  years 

8  oz. 

Died,  X  srear,  sup.  nephritis. 

C.  E. 

80 

I  year. 

Yes,  X  year 

All 

Died,  3  months,  sup.  nephritis. 

F.  G. 

71 

X  year  (carcinoma) 

No 

Died,  6  months,  sup.  nephritis. 

C.N. 

63 

3  years  (primary) 

Yes,  in  attacks  of 
retention. 

Died,    following    infection    from    catheter, 
a  years. 

R.L. 

63 

6  months. 

No 

6  oz. 

Died,  2  yean,  nephritis. 

R.S. 

72 

6  months  (Ac.  retention) 

No 

a  oz. 

Died,  endarteritis.  3  years. 

AA.  R. 

70 

X5  years. 

Yes.  15  years 

AU 

Died  of  pneumonia. 

M.  K. 

67 

3  years. 

Yes,  X  year 

80Z. 

Died  of  apoplexy,  a  years. 

H.  S. 

52 

Ac.  retention. 

Yes,  2  years,  off  and  on 

Died,  sup.  nephritis,  a  years. 

B.  E. 

69 

3  years. 

No 

60Z. 

Living  with  secondary  symptoms. 

B.  E. 

59 

a  years. 

No 

4  oz. 

Died,  uremia. 

Lee 

60 

S  years. 

Yes,  5  years 

80Z. 

Living  and  well. 

K.N. 

59 

x8  months. 

Yes,  6  months 

aooz. 

Uraemia,  6  months. 

L.  G. 

65 

4  years. 

Yes,  6  months 

40Z. 

Nephritis,  died,  x  year. 

S.  K. 

63 

X  year. 

Yes,  X2  months 

80Z. 

Living  with  secondary  symptonu. 

S.  R. 

64 

6  years. 

Yes,  x8  months 

7  oz. 

Died,  a  years,  unemia. 

A.T. 

6x 

3  years. 

Yes,  xa  months 

80Z. 

Died,  X  year. 

W.N. 

73 

4  years. 

Yes,  xa  months 

aooz. 

Living  with  secondary  aymptoms. 

S.V. 

68 

4  years. 

No 

3  oz. 

Living  and  well,  a  years. 

sary.  The  beginning  of  catheter  life  shortens 
this  expectation  of  life  almost  fifty  per  cent, 
(2  years  and  8  months),  and  increases  the 
mortality  to  66^  per  cent  within  the  short- 
ened period. 

The  average  length  of  life  of  the  cases  of 
carcinoma  have  been  thirteen  months  from 
the  onset  of  the  symptoms. 


GROUP  2.   CASES  OF  PROSTATIC  OBSTRUCTION 
SUBJECTED  TO  OPERATION 

This  group  includes  no  cases,  operated 
upon  since  1909,  where  it  has  been  possible 
to  follow  the  operative  result  from  the  time 
of  operation  to  the  present.  Among  the  liv- 
ing, no  case  has  been  included  who  has  not 
lived  at  least  one  year  from  date  of  operation. 
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With  the  exception  of  three  patients  oper- 
ated by  the  perineal  method,  suprapubic 
intra-urethral  enucleation  of  the  prostate 
has  been  the  operation  of  election.  No  two- 
stage  operation  has  been  included  in  this 
group. 

Ages— 

Under  50  years  of  age S 

From  50  to  60  years  of  age 26 

From  60  to  70  years  of  age 57 

From  70  to  80  years  of  age 16 

From  80  to  90  years  of  age 6 

no 

Thirty-six  patients  have  suffered  from 
primary  symptoms  only,  and  seventy-four 
from  primary  and  secondary.  Forty-one  had 
been  living  catheter  lives,  exclusive  of  those 
who  have  had  the  catheter  used  in  the  treat- 
ment of  the  bladder  and  kidneys  preparatory 
to  operation. 

Pathological  changes  in  the  gland  — 

Symmetrical  adenomatous  h3rpertrophy..62  cases 

Typical  median  lobe  obstruction 18  cases 

Fibrous 17  cases 

Carcinoma 10  cases 

Tuberculosis 2  cases 

Calculous I  case 

Complicaiions,  Calculi  were  present  in 
14  cases;  strictures  of  the  urethra  in  3  cases. 

Strictures  of  the  urethra  complicated  the 
case  of  calculous  prostate. 

One  case  of  median  lobe  obstruction  in  a 
Chinaman  was  complicated  by  urethral 
strictures.    (Perineal  operation.) 

One  case  of  sjrmmetrical  hypertrophy  was 
complicated  by  strictures.  A  primary 
iirethrotomy  had  been  performed  four  years 
before  the  prostatectomy.  Recurrent  vesical 
calculi  were  present  before  and  after  urethrot- 
omy. There  has  been  no  recurrence  of 
calculi  following  prostatectomy  after  a  period 
of  four  years. 

The  operative  deaths.  Exclusive  of  the  ten 
cases  of  carcinoma,  there  have  been  seven 
deaths  occurring  in  from  twelve  hours  to  one 
week  following  operation. 


Patient 

Age 

Time  after  operation 

Cause  of  death 

H.  L. 

U 

I  a  hours  after  operation 

Shock. 

M.  0. 

12  hours  after  operation 

Shock. 

M.T. 

80 

13  hours  after  operation 

Shock,    post-operative 
hemorrhage. 

P.E. 

58 

5  days  after  operation 

Anuria. 

P.  R. 

71 

5  days  after  operation 

Pulmonary  embolus. 

P.H. 

63 

5  days  after  operation 

Pulmonary  embolus. 

B.  D. 

6s 

7  days  after  operation 

Anuria. 

The  patient  who  died  from  shock  and 
haemorrhage  had  a  greatly  enlarged  prostate 
removed  and  subsequent  continuous  irriga- 
tion of  the  bladder  was  carried  out  by  means 
of  an  indwelling  catheter  and  suprapubic 
tube.  The  continuous  irrigation  so  masked 
the  actual  amount  of  haemorrhage  which  the 
patient  was  having  that  the  patient  was  in 
extremis  before  his  danger  was  fully  realized. 

Up  to  this  time  I  had  used  continuous 
irrigation  in  occasional  cases  but  this  expe- 
rience made  me  discard  its  use.  I  believe  it 
is  safer  to  allow  clots  to  form  and  thus  check 
oozing,  rather  than  to  take  the  risk  of  dislodg- 
ing them  and  exciting  prolonged  bleeding  by 
constant  irrigation.  Since  discontinuing  the 
use  of  post-operative  continuous  irrrigation 
there  have  been  no  instances  of  alarming 
bleeding. 

The  two  patients  who  succumbed  to  em- 
bolism had  had  indwelling  catheters  inserted 
shortly  after  operation,  in  an  effort  to  expedite 
wound  healing.  In  both  instances,  the  cath- 
eters were  not  well  tolerated  and  induced 
very  considerable  vesical  spasm. 

I  believe  that  during  the  straining  produced 
by  these  spasms,  clots  were  forced  out  of  the 
pelvic  veins  into  the  general  circulation 
with  consequent  death. 

For  these  reasons  it  seems  that  the  use  of 
the  indwelling  catheter  after  operation  should 
not  be  instituted  until  sufhcient  time  has 
elapsed  for  the  blood  dots  in  the  vessels  to 
become  well  organized. 

The  above  argument  also  applies  to  the 
question  of  immediate  closure  of  the  bladder 
and  suprapubic  wounds  in  an  effort  to  obtain 
primary  union,  draining  by  indwelling  cath- 
eter only. 

I  have  been  able  to  obtain  primary  imion  in 
three  cases  by  such  a  procedure,  but  it  would 
appear  that  the  added  post-operative  danger 
produced  by  an  indwelling  catheter  inserted 
at  an  early  period  scarcely  justifies  itself. 

The  two  cases  who  died  from  anuria  pre- 
sented features  in  common.  They  both 
belonged  to  that  class  of  prostatiques  suffer- 
ing from  overdistended  bladders  and  in  whom 
no  infection  had  taken  place.  Such  a  patient 
in  my  judgment  is  the  poorest  operative  risk 
and  requires  the  more  prolonged  preparatory 
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treatment  before  operation  should  be  under- 
taken. 

Patients  in  whom  a  mild  degree  of  cystitis 
has  existed  for  some  time  seem  to  have  ac- 
quired a  certain  immunity  to  the  effects  of 
infection  and  as  a  rule  do  better  after  opera- 
tion than  those  in  whom  the  bladder  is  ab- 
solutely sterile. 

Patients  who  have  not  acquired  such 
immunity  before  operation  and  who  are  in 
addition  suffering  from  renal  disease,  are  more 
apt  to  develop  acute  exacerbations  of  a  ne- 
phritis when  post-operative  septic  absorption 
takes  place. 

Two  conditions  probably  are  responsible 
for  any  pre-existmg  immunity  to  the  dangers 
of  post-operative  absorption,  namely,  the 
blocking  of  the  lymphatics  by  a  long  con- 
tinued cystitis  and  the  production  of  anti- 
bodies within  the  individual.  Like  observa- 
tions are  familiar  in  other  regions  of  the  body 
where  surgery  is  undertaken. 

Deaths  occurring  after  convalescence  from 
operation  to  the  present  time:  Exclusive  of 
the  cases  of  carcinoma,  there  have  been  six 
deaths  occurring  in  from  two  months  to  three 
years  after  operation. 


Patient 

Age 

Time  after  operation 

Cause  of  death 

D.  E. 

71 

J? 
69 
63 

TVo  months 

Acute  Kastro-enteritis. 

S.N. 

Four  months ............ 

Endarteritis,  neohritis. 

G.N. 

Eighteen  months 

Endarteritis,  nephritis. 
Apoplexy. 

A.  S. 

Two  yean 

W.  R. 

Two  years 

Endarteritis,  nephritis. 
Diabetes. 

H.  Y. 

Three  years 

With  the  exception  of  the  patient  who  died 
of  acute  gastro-enteritis,  all  of  the  cases  in 
the  above  list  suffered  from  advanced  kidney 
disease  prior  to  operation.     Each  had  been 


upon    catheter    life    before    operation    and 
manifested  severe  secondary  symptoms. 

OPERATIVE  DEATHS,  CARCINOMA  OF  PROSTATE 


Patient 

Age 

Time  after  operation 

Cause 

S.  D. 
P.T. 

66 
6s 

I  day  after  operation 

3  days  after  operation 

Hemorrhage  and  shock. 
Diabetic  coma. 

DEATHS  AFTER  CONVALESCENCE  FROM  OPERATION 

(CARCIN0B4A) 

Patient 

Age 

Time 

Cause 

B.  L. 
M.  D. 

C.  K. 

1? 
76 

4  months  after  operation 

7  months  after  <Y>eration 

10  months  after  operation 

Extensiye  cachexia. 
Extensive  cachexia. 
Extensive  cachexia. 

The  patient  living  ten  months  had  com- 
plete urinary  retention  before  operation. 
After  operation  to  the  time  of  death,  he  voided 
without  obstruction. 

Of  the  five  patients  still  living,  the  average 
time  since  operation  is  two  years.  One 
patient  is  alive  five  years  after  operation.  In 
all  recurrence  has  taken  place,  but  operation 
has  added  so  great  an  amount  of  comfort  to 
each  individual  that  its  performance  has  been 
justified. 

The  patients  from  whom  tubercular  pros- 
tates were  removed  are  alive  at  three  and  two 
years  after  operation. 

Both  are  in  good  general  health. 

Of  the  one  hundred  patients  operated  for 
benign  hypertrophy,  eighty-seven  are  alive 
and  completely  relieved  from  obstructive 
symptoms  at  periods  ranging  from  four  years 
to  one  year. 

Post-operative  urinary  incontinence  is  an 
unknown  accident  following  a  properly  per- 
formed suprapubic  enucleation  of  the  pros- 
tate. 
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THE    USE    OF    TUBERCULIN    IN    THE     TREATMENT    OF    SURGICAL 
TUBERCULOSIS,  WITH  CLINICAL  REPORTS  AND  LATE  RESULTS* 

By  carl  G.  SWENSON,  M.  D.,  Chicago 

Attending  Surgeon  PasBavant  Hospital 


ANEW  era  for  the  cure  of  surgical  tubercu- 
losis began  in  1902,  when  Dr.  Wright  of 
London  discovered  his  opsonic  method  of 
tuberculin  vaccine  therapy. 

It  is  important  now  after  a  number  of  years  to 
review  the  late  results  in  some  of  the  early  cases 
treated  by  this  method. 

This  method  was  founded  on  the  principle  of 
phagocytosis.  Blood  examinations  determined 
the  varied  percentages  of  the  phagocytic  action 
of  the  leucocytes  on  tuberculosis,  and  from  this 
investigation  the  proper  dose  of  vaccine  was 
found  for  each  individual  case. 

He  discovered  that  the  blood  plasma  contained 
bacteriotropic  substances,  one  of  which  was 
named  opsonin  because  it  prepared  the  bacilli 
suitably  for  destruction  by  the  phagocytes,  and 
it  is  upon  the  increased  amount  of  opsonin  main- 
tained in  blood  plasma  that  successful  vaccine 
therapy  depends. 

The  essential  requirements  for  vaccine  therapy 
are  proper  doses  given  at  the  right  intervals, 
and  this  is  accompUshed  only  under  the  guidance 
of  accurate  opsonic  tests. 

Dr.  Koch's  failure  was  due  to  his  excessive 
doses  of  tuberculin  which  caused  tissue  necrosis 
and  extension  of  tubercular  invasion. 

The  right  dose  of  vaccine  has  been  found  to  be 
from  1/2000  to  1/400  mg.  and  the  best  place  for 
injection  is  on  the  anterior  part  of  the  chest, 
given  on  an  average  every  tenth  day,  and  this 
has  been  adhered  to  by  the  writer  for  over  seven 
years. 

Under  too  frequent  T.  R.  injections,  the  phago- 
cytosis is  decreased  below  normal,  which  is 
known  as  the  negative  phase  and  the  same  con- 
dition is  produced  by  the  administration  of  too 
large  doses.  Both  of  these  forms  of  treatment, 
consequently,  produce  a  very  injurious  effect. 

On  the  other  hand,  if  too  small  doses  of  T.  R. 
are  injected,  the  maintenance  of  increased  phago- 
cytosis is  not  established. 

We  should  determine  the  proper  dose  so  that 
no  injury  be  produced  and  that  the  greatest  pos- 
sible phagocytic  efficiency  be  obtained. 

As  a  rule,  after  each  proper  T.  R.  injection,  the 
patient  in  a  day  or  two  becomes  more  lively  and 
cheerful. 


Patients  with  fever  should  not  have  T.  R. 
injections  for  fear  of  adding  fuel  to  the  fire. 

The  surgical  treatment  should  consist  not  in 
an  eflfort  to  remove  all  the  tissues  which  may 
possibly  be  diseased,  but  only  that  portion  which 
is  definitely  necrotic,  since  from  the  report  of  the 
cases  to  follow,  as  well  as  from  observations  of 
others,  one  may  conclude  that  healing  of  extensive 
tuberculous  processes  may  occur  imder  tuberculin 
injections  without  the  surgical  removal  of  all  the 
diseased  tissues. 

It  should,  of  course,  be  emphasized  that  the 
removal  of  such  necrotic  tissue  is  of  great  im- 
portance, and  that  the  vaccine  therapy  is  essen- 
tially an  auxiliary  measure  to  be  used  persistently 
and  in  combination  with  such  surgical  treatment 
as  has  been  suggested. 

One  should  not  become  discouraged  even  if  it 
requires  two  or  three  years  for  a  cure,  as  the  result 
wiU  at  last  come  in  the  majority  of  cases. 

In  cases  of  mixed  infection  where  slow  or  no 
improvement  is  noticed,  autogenous  vaccination 
should  be  resorted  to,  or,  in  other  words,  vaccine 
prepared  from  the  bacteria  which  have  caused 
the  secondary  infection. 

Experienced  pathologists  in  laboratory  tech- 
nique are  now  found,  and  anybody  who  has  time 
and  wishes  to,  can  acquire  the  necessary  knowledge 
in  opsonic  work,  making  an  accurate  adminis- 
tration of  vaccine  therapy  possible. 

In  the  use  of  T.  R.  injections,  it  has  been  found 
that  an  almost  safe  procedure  may  be  followed 
without  opsonic  work  by  the  injection  of  T.  R. 
i/iooo  to  1/600  mg.  every  tenth  to  twelfth 
day. 

But  a  correct  vaccination  cannot  be  made 
without  taking  blood  tests  in  the  beginning  of 
the  treatment  and  repeating  these  in  one  to  three 
months. 

Blood  specimens  of  a  few  drops  taken  in  a  U- 
shaped  small  glass  tube  can  be  sent  to  a  reliable 
padiologist  for  examination. 

Favorable  results  with  tuberculin  injections 
similar  to  those  which  I  am  about  to  report  have 
been  observed  by  other  workers. 

Thus  Raw,*  treated  104  cases  of  surgical  tuber- 
culosis with  T.  R.  with  beneficial  results.  ' 

s  Lancet,  Lend.,  1908,  Feb.  xsth. 


1  Read  before  the  Chicago  Surgical  Society,  April  4, 1913.    See  diacassion  p.  514. 
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Walker^  after  using  T.  R.  in  the  treatment  of  a 
series  of  cases  of  genito-urinary  tuberculosis, 
concludes  that  tuberculin  treatment  is  most 
promising  in  primary  and  secondary  vesical 
tuberculosis,  and  that  it  is  a  valuable  adjunct  to 
operative  treatment  in  reno-vesical  and  genito- 
urinary tuberculosis. 

E.  H.  Ochsner,  in  a  paper  read  before  the 
Chicago  Medical  Society  Dec.  9th,  1908,  and 
reported  in  the  Illinois  Medical  Journal,  Feb., 
1909,  gives  most  gratif3dng  results  with  tuberculin 
in  joint  tuberculosis.  He  cites  two  severe  tuber- 
culous knee-joints  and  a  series  of  cases  under 
treatment,  of  which  the  majority  are  favorably 
progressing. 

IBs  conclusion  is  as  follows:  "In  tubercular 
joints  uncomplicated  with  mixed  infection,  we 
can,  if  the  patient  come  to  us  sufficiently  early, 
secure  perfect  functional  and  anatomical  results 
in  the  great  majority  of  cases." 

The  use  of  Marmorek's  serum,  another  anti- 
tuberculous  product,  has  also  met  with  favorable 
results  in  surgical  tuberculosis. 

Thus  Van  Huelten  from  Sonnenburg's  Clinic,* 
describes  beneficial  effects  from  it,  particularly 
in  cases  of  tuberculosis  fistuke  which  had  resisted 
other  methods  of  treatment. 

Glaessner*  reports  ten  cases,  chiefly  of  bone  and 
lymph-gland  tuberculosis,  which  were  greatly 
benefited  by  the  serum.  WUhsam,  Wein,  Hoffa, 
Lewin,  Mannheim  and  many  others,  also  record 
favorable  results  from  its  use. 

IN  PULMONARY  TUBERCULOSIS 

E.  Laewenstein^  gives  statistics  of  682  cases 
of  all  grades  of  severity  treated  either  with  old 
or  new  tuberculin  or  with  a  combination  of  both, 
showing  361  or  52-93/100  per  cent  in  which 
bacilli  disappeared  from  sputum. 

The  recent  literature  on  this  subject  is  so  ex- 
tensive that  the  space  of  this  short  paper  will 
not  permit  a  review.  I  have  personally  reviewed 
more  than  fifty  of  these  articles  published  during 
the  past  five  years  and  many  others  must  have 
escaped  my  notice. 

By  dietetic  and  hygienic  measures,  the  highest 
percentage  of  cures  is  20  per  cent  according  to 
Laewenstein. 

To  my  friend,  Prof.  Hektoen,  I  am  indebted 
for  much  valuable  information  on  Wright's 
treatment  in  surgical  tuberculosis,  and  also  for 

1  Practitioner,  Load.,  1908,  Ixzx,  723. 

•  Deutsche  Ztschr.  f.  Chir.,  1906,  Ixxxiv. 

*  "  Cber  das  Marmorek  serum,"  Deutsche  med.  Wchnschr.,  1908, 
zzxiv,  X261. 

«tJber  Tuberculinpraparate    zu  diagnostischen   und  Heilzwecken. 
HaDdbuch,  Immunit&tsforschung,  erganzun^band,  zgxz,  p.  350. 


the  opsonic  work  and  direction  given  to  me  by 
him  and  his  assistants,  Drs.  Horton,  Alice  Ham* 
ilton,  Clark,  Davis  and  Graham. 

In  order  to  illustrate  the  clinical  results  of  this 
treatment  I  will  give  short,  concise  histories  of 
ten  cases  treated  by  this  method  which  I  was 
able  to  keep  under  continuous  observation  and 
of  whose  progress  a  concise  history  was  kept 
from  day  to  day .  One  typical  history  will  be  given 
in  full  in  order  to  show  the  progress  of  the  disease. 
The  time  which  has  elapsed  since  this  treatment 
was  begun  is  sufiident  to  make  these  observations 
valuable. 

Case  i.  Mrs.  C,  age  38  years,  was  admitted  to  the 
Passavant  Hospital  on  September  26,  1905. 

Previous  history:  October  15,  1904,  patient  gave  birth 
to  her  sixth  child.  Six  weeks  later  she  became  seriously  ill 
with  severe  pains  in  left  inguinal  region,  hip  and  pelvis, 
which  continued  until  July,  1905,  when  a  perforation  with 
pus  discharge  occurred  above  Poupart's  ligaments. 

Patient's  condition  at  time  of  admission  to  the  hospital 
was  as  follows:  Legs  flexed  at  about  80*  and  thighs  at  45. 
Above  Poupart's  ligament  was  a  swelling  15  cm.  in  diam- 
eter with  numerous  pus  discharging  fiztuhe.  She  weighed 
about  eighty-five  pounds. 

Vaginal  examination  revealed  a  dense  resisting  mass 
in  left  vault. 

Her  general  appearance  indicated  an  approaching 
death.  October  3,  1905,  left  vaginal  vault  was  incised 
without  any  benefit.  Following  this  I  opened  the  inguinal 
abscess  and  curetted  the  whole  left  iliac  fossa,  which  was 
invaded  from  left  sacro-iliac  joint  to  xamus  pubes  with 
tubercular  d6bris  and  extensive  bone  necrosis  affecting 
ramus  pubes  most  extensively.  The  cavity  was  disinfected 
and  packed  with  iodoform  gauze. 

February  5, 1906,  a  large  abscess  had  developed  in  gluteal 
region.  It  was  opened  by  an  incision  20  cm.  long,  3  cm. 
below  external  iliac  crest;  one  pint  of  pus  was  evacuated 
and  drainage  established  for  iliac  fossa. 

Believing  Mrs.  C.  to  be  a  hopeless  case,  I  concluded  to 
try  Wright's  treatment,  and  on  January  20,  1906,  gave 
her  the  first  injection  of  T.  R.  i/iooo  mg.  These  injections 
were  given  every  two  weeks  at  first  and  later  on  about 
every  tenth  day,  and  the  dose  was  increased  to  1/600  mg. 

The  opsonic  work  was  done  twice  every  week  for  a  year 
by  Prof.  Hektoen's  assistants,  Drs.  Horton,  Hamilton,  and 
Clark. 

After  two  months'  treatment  with  T.  R.  the  patient 
became  more  buoyant.  Her  daily  improvement  was  no- 
ticed and  her  recovery  astonished  all  who  came  in  contact 
with  her,  and  by  some  it  was  thought  phenomenal. 

In  order  to  correct  the  deformity,  extension  by  weights 
and  pulley  was  first  applied  to  the  right  leg,  which  finally 
became  straight. 

The  same  treatment  was  applied  intermittently  to  the 
left  leg,  but  with  less  success.  The  patient  was  unable  to 
endure  extension  continually  because  the  left  hip  joint 
was  firmly  ankylosed. 

In  August,  1906,  the  patient  conmienced  to  sit  up  for 
one  to  two  hours  daily,  and  Sept.  ist,  1906,  she  commenced 
to  walk  with  crutches.  Her  average  opsonic  index  was 
2,  rising  at  times  to  3. 

January  30,  1907,  after  seventeen  and  one-half  months 
in  Passavant  Hospital  the  patient  was  discharged  as  cured. 
Her  left  leg  was  10  cm.  shorter  than  the  right,  due  to  the 
ankylosis  of  hip  joint.    The  wound  was  almost  healed; 
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her  weight  had  increased  to  one  hundred  and  thirty-seven 
poiinds,  a  gain  of  fifty-two  pounds. 

In  May,  1908,  the  patient  returned  to  Passavant  Hospital 
and  gave  birth  to  her  seventh  child.  In  March,  19x0,  she 
gave  birth  to  her  eighth  child. 

The  patient  continues  in  perfect  health  and  does  her 
housework  for  eight  children. 

Case  2.  Mrs.  B.,  age  40,  came  under  treatment  May 
18,  1906.  Previous  history:  In  June,  19031  she  developed 
tubercular  peritonitis.  For  this  she  came  under  my  care 
at  Passavant  Hospital  February  i,  1904.  A  laparotomy 
was  then  made,  half  a  gallon  of  serous  fluid,  both  Fallopian 
tubes,  right  ovary,  and  the  appendix  were  removed.  Her 
whole  abdominal  cavity  was  invaded  with  miliary  tubercular 
nodules  and  there  were  severe  intestinal  adhesions.  She 
left  the  hospital  April  12th,  with  an  abdominal  fistula  for 
which  she  returned  to  the  hoH>ital  June  7, 1904.  The  26th 
of  this  month  there  appeared  in  the  wound  several  fflecal 
intestinal  perforations,  and  she  had  from  this  time  on  no 
rectal  evacuations  until  following  Sq)tember  9th,  when  a 
second  operation  was  performed.  The  incision  was  made 
in  left  lumbar  region  external  to  the  rectus  muscle  and  an 
ilio-colostomy  at  the  junction  of  transverse  and  descending 
colon  was  performed.  The  result  from  this  operation  was 
only  partial  relief.  About  one  third  of  the  amount  of 
feces  continued  to  pass  through  the  wound  during  the 
following  eight  months.  Then  at  the  third  and  final  opera- 
tion, two  intestinal  fistulas  were  found  and  they  were  closed 
with  purse-string  sutures.  A  loop  of  intestines  six  inches 
in  length  adherent  to  the  wound  was  dso  excised.  After 
this  last  operation  patient  had  normal  rectal  faecal  passages. 

After  having  remained  22  months  in  the  hospital  sh^ 
returned  to  her  home  with  an  imhealed  abdominal  fistula. 
For  this  condition  the  tuberculin  injections  of  o.ooz  to 
0.002  mg.  were  given  every  tenth  to  fourteenth  day  for 
a  year.  After  six  months'  time  of  tuberculin  injections  the 
fistula  was  dosed,  and  it  has  remained  cured  now  seven 
years. 

Case  3.  Mr.  S.  K.,  age  27,  conmienced  treatment 
Februarjr  26,  1906.  Previous  history:  At  five  years  of 
age  patient  was  treated  for  tuberculosa  of  hip  by  Dr. 
Fenger.  Two  years  later  he  was  operated  on  and  the 
femoral  head  removed.  The  woimd  never  healed.  At 
the  age  of  14,  in  May,  1899,  when  I  began  to  treat  him,  he 
had  a  large  abscess  of  right  hip  and  thigh  incised.  Woimd 
healed  except  three  fistulae  which  remained  unhealed. 
One  of  these  fistulas  extended  by  its  sinus  from  the  right 
anterosuperior  iliac  crest  through  the  iliac  fossa  into  the 
posterior  inferior  part  of  the  bladder. 

During  May  and  June,  1903,  he  had  otitic  meningitb 
from  which  his  hearing  was  lost. 

After  the  first  two  tuberculin  injections  he  became  more 
buoyant  and  he  said:  "The  leg  never  has  felt  so  good  as  it 
does  now."  In  two  months^  treatment  with  tuberculin 
injections,  one  sinus  was  healed  and  in  the  ten  months  the 
second  sinus  had  healed.  But  the  third  sinus  extending 
into  the  bladder  seemed  unyielding  to  all  resources. 

Prof.  Hektoen  had  him  under  Ms  personal  care  for  nine 
months,  from  January  to  October,  1907,  and  during  three 
months  of  the  summer  that  year  patient  had  not  a  single 
tuberculin  injection,  nevertheless  his  opsonic  index  from 
blood  tests  made  every  week  always  averaged  2. 

October  28, 1907, 1  began  the  tuberculin  treatment  which 
was  continued  interruptedly  imtil  February  4,  1910.  All 
kinds  of  local  treatment  to  the  third  sinus  extending  into 
the  bladder  were  used  without  benefit.  Biers'  treat- 
ment was  tried  and  also  Beck's  paste.  The  paste  proved 
very  disastrous  and  according  to  my  experience  should 
never  be  injected  into  urinary  organs.  As  a  last  resort  I 
injected  a  10  per  cent  solution  of  argyrol  into  the  sinus  a 


few  times  and  after  its  use  the  sinus  finally  healed.  After 
four  3reai:s'  treatment  the  patient  remains  now  cured  over 
three  years. 

TUBERCULAR  CERVICAL    GLANDS 

Case  4.  Miss  A.  J.,  age  24,  commenced  treatment  May 
13, 1007.  At  12  years  ofage  patient  developed  tubercular 
gfanos  on  the  right  side  of  neck.  For  these  diseased  glands 
she  had  four  operations  of  which  the  last  one  had  been  per- 
formed by  a  very  eminent  surgeon,  in  a  thorough,  extensive 
and  radical  manner.  Eight  months  later  she  had  facial 
eiysipelas  with  subsequent  recurrent  enlargement  of  the 
cervical  glands  and  six  months  after  this  attack  she  came 
to  me  for  treatment. 

At  thb  time  her  right  cervical  glands  below  the  inferior 
maxiUa  were  as  large  as  a  fist,  and  in  front  of  the  ear  was 
one  gland  the  size  of  an  egg.  After  17  months'  treatment 
with  tuberculin  patient  has  now  remained  cured  five 
years. 

Case  5.  Master  £.  E.,  age  7,  developed  tubercular 
glands  on  the  left  side  of  neck.  These  glands  enlarged  to 
the  size  of  hazelnuts  and  they  formed  an  abscess  which 
was  incised.  After  18  months,  having  had  43  tuberculin 
injections,  patient  has  now  remained  cured  six  years. 

Case  6.  Mr.  M.  A.,  age  30,  commenoMl  treatment 
February  10,  1008.  At  this  time  he  had  a  large  tubercu- 
lar inguinal  abscess,  which  extended  upwards  to  the 
umbilicus.  The  abscess  was  incised  in  Passavant  Hospi- 
tal and  treated  in  usual  manner.  After  a  year's  treatment 
with  tuberculin  he  has  now  remained  cuied  four  years. 

Case  7.  Master  E.  L.,  age  17,  commenced  treatment 
March  12,  1908.  At  this  time  the  boy  had  large  tubercu- 
lar glands  on  both  sides  of  his  neck.  After  four  months' 
treatment  with  tuberculin,  all  the  enlarged  glands  had 
disappeared.  Number  of  tuberculin  injections  given  were 
35.    Patient  has  now  remained  cured  five  years. 

Case  8.  Master  C.  S.,  age  7,  father  died  of  pulmonary 
tuberculosis.  Commenced  treatment  in  June,  1909.  The 
boy  at  this  time  had  very  large  tubercular  cervical  glands 
and  the  conjimctivae  and  comae  of  both  eyes  were  ulcerated 
and  severely  inflamed.  After  two  months'  treatment  with 
tuberculin  the  ulceration  of  both  eyes  had  disappeared. 
The  tuberculin  injections  were  continued,  in  all,  15  months, 
and  the  dosa^  given  varied  from  mg.  0.0005  to  o.ooi. 
He  is  now  a  vigorous,  strong  boy  and  remains  cured  three 
years. 

Case  9.  Mr.  A.  B.,  age  30,  developed  when  twenty-one, 
tuberculosis  of  the  right  cervical  and  axillary  glands.  For 
these  diseased  degenerated  glands  he  had  during  the  fol- 
lowing two  years  four  operations.  Then  he  was  referred 
to  me  for  tuberculin  injections  and  these  were  given  him  for 
a  period  of  21  months.  The  number  of  injections  given 
was  63.  During  my  treatment,  patient  had  three  opera- 
tions for  extensive  tubercular  invasion  from  right  axillary 
glands  along  the  whole  posterior  fascia  of  the  pectoral 
muscles  to  the  clavicle.  This  patient  has  now  remained 
well  for  four  years  since  the  conclusion  of  this  treatment. 

Case  10.  Miss  C.  G.,  age  40,  commenced  treatment 
July  19,  1909.  Patient  at  this  time  had  very  extensive 
tubercular  degeneration  of  the  cervical  glands  on  both 
sides  of  the  neck  from  the  mastoid  processes  downwards  to 
below  the  clavicles.  There  were  numerous  sinuses  which 
necessitated  continuous  local  treatment  during  the  whole 
time  that  the  Wright's  vaCxnne  therapy  was  given  to  her. 
Time  of  tuberlin  treatment  was  two  years  and  number  of 
injections  given  was  42.  Patient  has  now  remained 
cured  two  years. 

I  have  personally  examined  cases  i,  2,  3,  4, 
5, 8  and  10  in  this  series  within  a  month,  and  have 
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reliable  information  concerning  cases  6,  7  and  9, 
who  reside  at  a  distance. 

As  a  result  of  my  experience  in  these  and  many 
more  recent  cases  of  surgical  tuberculosis  treated 
with  tuberculin,  I  would  propose  the  following 
conclusions: 

1.  In  my  experience,  tubercular  gland  infec- 
tions that  have  not  entered  the  stage  of  caseous 
degeneration  have)delded  to  tuberculin  treatment. 

2.  Almost  all  local  tuberculosis  may  be  cured 
under  persistent,  skillful,  surgical  treatment, 
assbted  by  tuberculin  injections  properly  given. 

3.  Tuberculin  injections  may  be  safely  given 
every  tenth  or  twelfth  day  without  opsonic  work; 
of  course  it  is  preferred  that  one  be  guided  by 
occasional  blood  tests. 

4.  All  tuberculin  injections  should  be  given  by 
a  reliable,  clean  person,  and  the  best  place  for  the 
injections  is  on  the  anterior  part  of  the  chest. 

$.  Duration  of  tuberculin  treatment;  one  half 
to  two  years. 

6.  All  hygienic  treatment,  such  as  fresh  air, 
good  food,  and  attention  to  digestive  organs,  is 
of  vital  importance. 

7.  For  tubercular  sinuses  extending  into  the 
urinary  bladder  the  bismuth  paste  injections  are 
usually  contra-indicated. 


The  following  articles  contain  much  important 
material,  but  the  limit  of  this  paper  niakes  it 
impossible  to  give  a  fair  review. 

1.  K.  Dluski.  Einige  Bemerkungen  ttber  die  ^>ecif- 
ische  Therapie  der  Tuberkuloae.  Bdtr.  z.  Klin.  d. 
Tuberkulose,  xvi,  71-182.  Anwendung  des  Beraneck- 
schen  Tuberculins.    T.  R.  in  der  Tuberkulose. 

2.  Junius.  Tuberculin  Treatment  of  the  Eye.  Oph- 
thalmology, 19 10,  January. 

3.  Watson,  C.  G.  Treatment  of  Tuberculosis  of  the 
Knees.     Practitioner,  Lond,  19 10,  March. 

4.  McAhthuk,  L.  L.  Vacdne  Therapy  in  Surgical 
Tuberculosis.    N.  Y.  St.  J.  M.,  19 10,  May. 

5.  MacLeod,  T.  and  MacLeod,  N.  K.  Treatment  of 
Surgical  Tuberculosis  by  Vacdnes.  N.  Y.  St.  J.  M.,  1912, 
xii,  I-S4. 

6.  KRAEiiER,  C.  Tuberculin  in  After-Treatment  of  Sur- 
gical Tuberculosis.  Med.  Klin.,  Berl.,  1908,  x,  iii- 
142.  • 

7.  Stark,  J.  Surgical  Tuberculosis  and  Opsonic  Index. 
Brit.  M.  J.,  Lond.,  1907,  June  29. 

8.  Wilms,  M.  Tuberculin  Treatment  in  Surgical 
Tuberculosis.  Deutsche  med.  Wchnschr.,  191 1,  xxxvi, 
1633-1680. 

9.  Gaines,  L.  M.  Vacdne  Therapy  in  So-called  Sur- 
gical Tuberculosis.     Atlanta  J.  Rec.  Med.,  191 1,  March. 

10.  RosENBACH,  F.  J.  Eifahrungen  ilber  die  Anwen- 
dung des  Tuberkulin  Rosenbach  bd  chirurgischen  Tubcr- 
kulosen.  Deutsche  med.  Wchnschr.,  191 2,  xxxviii,  585-632. 

'II.  QuERVAiN,  F.  DE.  Les  prindpes  modemes  dans 
le  traitement  des  tuberculoses  dites  chiruigicales.  Semaine 
mW.,  Par.,  1911,  xxxii,  433-444. 
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THE  HISTOGENESIS  OF   CANCER  (CARCINOMA)  OF   THE  BREAST 

AND   ITS   CLINICAL   SIGNIFICANCE  ^ 

By  WILLIAM  CARPENTER  MacCARTY,  M.  D.,  Rochester,  Minnesota 

Labomtofy  of  Suigical  Pathology,  St.  Mary's  Hospital,  Mayo  Clink 


THE  author  desires  that  the  subject  of 
histogenesis  be  not  confused  with 
etiology.  No  direct"  reference  to 
etiology  will  be  made,  although  con- 
ditions which  are  closely  associated  with 
histogenesis  will  be  described  in  order  to 
give  clinicians  some  knowledge  upon  which  to 
base  empirical  therapeutics  in  view  of  no 
definite  or  absolute  knowledge  of  any  specific 
treatment  for  mammary  carcinoma. 

The  subject  as  dealt  with  in  this  study  has 
double  significance.  It  is  presented  as  addi- 
tional knowledge  to  the  general  pathology  of 
carcinoma,  i.  e.,  to  the  apparent  evolution  of 
perverted,  migratory  and  destructive  ep- 
itheUal  cells  (carcinoma)  from  cells  which, 
imder  normal  conditions,  run  a  definite  and 
rigid  life-course  in  a  cellular  communistic  life 
of  well-being. 

The  second  feature  will  assist  teachers  and 
clinicians  in  understanding  more  dearly  the 
logical  sequence  of  at  least  a  part  if  not  all  of 
the  parench}ana  of  the  epithehal  neoplasms, 
which  plays  such  a  large  r61e  in  the  science  of 
medicine. 

This  investigation  was  stimulated  by  the 
lack  of  applicability  of  published  descriptions 
of  histogenesis  and  the  existing  terminology 
of  carcinoma  of  the  manmiary  gland  to  the 
vast  material,  which  has  demanded  clinical 
significance  from  the  writer. 

Clinicians  demand  from  the  scientific  world 
facts  and  utilitarian  deductions.  Their  main 
object  is  the  eradication  or  amelioration  of 
physical  suffering  and  their  patience  is  often 
taxed  to  the  extreme  by  the  overwhelming 
onslaughts  of  neoplasms,  which  only  the 
courageous  have  seen  fit  to  constantly,  em- 
pirically treat,  first  this  way  and  then  that,  in 
hope  of  ultimate  victory.  The  progress  of 
the  surgeon's  efforts  has  been  greatly  impeded 
by  a  rich  but  chaotic  terminology  for  which 
he  is  partly  responsible  on  account  of  insuflS- 
cient  knowledge  of  normal  and  pathologic 

>An  abstract  of  this  paper  was  read  before  the  Southern 


processes  and  conditions.  The  pathologist, 
however,  has  shared  in  the  production  of  this 
chaos  by  his  withdrawal  from  the  immediate 
field  of  the  clinical  activities  of  his  practical 
colleague. 

The  clinician  deals  with  specific  and  in- 
dividual needs  while  the  general  pathologist 
has  by  or  on  accoimt  of  his  withdrawal  found 
his  problems  general  or  purely  biologic. 

There  are  twelve  apparent  synonyms  for 
the  condition  which  Koenig  (i)  described  as 
"mastitis  chronica  cystica."  They  are  found 
in  American,  English,  German,  French  and 
Italian  literature  and  are  doubtless  to  be 
foimd  in  the  literature  of  other  coimtries 
which  have  derived  scientific  inspiration  and 
information  from  those  already  named.  Un- 
fortimately  for  the  readers,  especially  the 
practitioner,  all  twelve  synonjons  do  not 
appear  in  the  same  article.  One  writer 
utilizes  one  term  and  another  utilizes  another. 
Discussion,  strife,  misunderstanding  and  dis- 
couragement have  followed  acceptance  of 
various  terminologies  without  a  complete 
knowledge  of  the  complete  list  of  synonyms. 

This  extravagance  of  synonyms  is  but  one 
example  of  the  chaotic  condition  of  terminol- 
ogy of  pathologic  mammary  conditions.  It 
is  imharmonious,  almost  always  undescrip- 
tive,  semi-clinical,  semi-scientific,  often  local 
in  application,  and  frequently  requires  some 
knowledge  of  the  life  and  works  of  some  in- 
vestigator for  explanation. 

Terms  which  embrace  the  names  of  abnor- 
mal processes,  the  physiologic  processes  of 
which  are  extremely  indefinite,  are  utilized — 
"abnormal  involution"  (Warren,  2),  and 
"senile  parenchymatous  hypertrophy" 
(Bloodgood,  3). 

In  the  presence  of  such  an  indefinite  con- 
dition of  our  knowledge  one  finds  textbooks 
and  journals  which  continue  to  publish  classi- 
fications of  mammary  tumors,  especially 
carcinomata,  which  are  dissimilar  and  are 
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based  on  so-called  definite  entities.  Thus 
many  practitioners  believe  that  "scirrhous 
cardnoma"  and  "medxiUary  carcinoma"  are 
two  different  things  and  indeed  attribute  very 
definite  prognostic  differences  to  each.  When 
one  adds  to  these  terms  the  so-called  ^^  coined 
carcinoma,*'  '^adeno  carcinoma/*  ^^enceph- 
aloid  carcinoma,*'  ^'carcinoma  simplex," 
^^ cysi-adeno-carcinoma,"  '^carcinoma  geHaii- 
nosum,"  and  "carcinoma  sarcomatodes"  the 
practitioner,  who  usually  is  not  and  cannot 
be  conversant  with  all  medical  and  scientific 
Uterature,  necessarfly  either  gives  up  trying 
to  classify  and  name  his  own  material  or 
loses  faith  in  the  present  presentation  of  the 
subject  of  pathology  by  pathologists.  The 
lack  of  faith  is  well  earned  by  the  pathologist, 
who  allows  his  profession  to  be  maligned  by 
the  present  utilization  of  internes,  as  path- 
ologists, who  innocently  carry  out  the  work 
of  tiidr  partially  trained  teachers,  who  them- 
selves have  written  or  taught  the  above  men- 
tioned and  criticized  chaotic  terminol- 
ogy and  classifications.  As  proof  of  the 
existence  of  terminological  extravagance  one 
needs  only  to  examine  the  following  list, 
which  is  a  compilation  of  the  terms  utilized 
in  such  excellent  works  as  Adami  and  Nicholls 
(4)  "Special  Pathology,"  Kaufmann's  (5) 
"Spezielle  Pathologische  Anatomie,"  191 1, 
Aschoff's  (6)  "Spezieller  Teil,  Bd.  11,  Patho- 
logische Anatomie, "  Borst's  (7) "  Die  Lehre  von 
den  Geschwtilsten,"  Ziegler's  (8)  "Lehrbuch 
der  Speziellen  Pathologischen  Anatomie," 
E.  Forgue's  (9)  "Precis  de  Pathologie  Ex- 
treme" (Collection  Testut),  The  American 
Textbook  of  Pathology  (10),  and  the  text- 
book by  Delafield  and  Prudden  (11). 

Mastitis:   diffuse  or  interlobular 

Acute  galactophoritis 

Chronic  mastitis 

Cirrhosis  mammffi 

Mastitis  carcinomatosa 

Fibroma 

Adenoma 

Fibro-adenoma 

Adeno-fibroma 

Cyst-adenoma 

Lipoma 

Myxoma 

Myoma 

Angioma 

Osteoma 

Chondroma 

Epithelioma 


Carcinoma 

Sarcoma 

Adeno-sarcoma 

Adeno-myzoma 

Pericanalicular  fibroma 

Intracanalicular  fibroma 

Intracystic  papilloma 

Fibroma  cysticimi 

Adenoma  adnosimi 

Adenoma  tubulare 

Sdrrhus  carcinoma 

Medullary  or  encephaloid  carcinoma 

Adeno-carcinoma 

Cystadeno-cardnoma 

Simple  parenchymatous  mastitis 

Mastitis  infectiosa  parenchymatosa 

Mastitis  infectiosa  interstitialis 

Mastitis  chronica  cystica 

Maladie  cystique  de  la  mamelle 

Cystadenoma  polycystoma 

Intracanalicular  cystadenoma 

Mastitis  tuberculosa  obliterans 

Pure  adenoma 

Fibro-adenoma  adnosum 

Fibro-adenoma  tubulare 

Fibro  pericanaliculare  or  pleziform  fibroma  or  fibro- 
adenoma 

Pericanalicular  fibro-myxoma 

Fibro-myxosarcoma 

Fibro-adenoma  cysticum 

Fibroma  intracanaliculare  mamma  oedematosum 

Retention  cjrsts 

Solitary  cvsts 

Galactocele 

Dermoid  cysts 

Epidermoidal  cysts 

Cvsto-sarcoma  or  cysto-sarcoma  phyllodes 

Fibroma  myxoma  or  sarcoma  proUfenmi  or  arborescens 

Sarcoma  papillare  or  polyposum 

C3rstadenoma  papilliferum  (i.e.,  intracanalicular  cysta- 
denoma) 

Cystic  papillary  epithelioma  (fibro-epithelioma) 

Fibromyxoma 

Myofibroma 

Hflemangioma 

Enchondroma 

Osteochondroma 

Round  cell  sarcoma 

Round  and  spindle  cell  sarcoma 

Pure  spindle  cell  sarcoma 

Polymorphic  cell  sarcoma 

Giant  ceU  sarcoma 

Angiosarcoma 

Melanosarcoma 

Alveolar  sarcoma 

Chondrosarcoma 

Endothelioma 

Osteoid  sarcoma 

Sarcocarcinoma 

Chondro-sarco-cardnoma 

Carcinoma  chondrosarcomatosum 

Cardnoma  soUdum 

Carcinoma  soUdum  simplex 

Carcinoma  solidum  medullare 

Cardnoma  solidum  sdrrhosus 

Carcinoma  coUoides 

Cardnoma  cysticum 

Cardnoma  cylindromatosum 

Adeno-carcinoma  cylindromatosum 

Cystocardnoma  papillare 
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Cystocardnoma  simplex 
Cystocardnoma  papilliferum 
Carcinosarcoma 
Cardno-chondrosarcoma 
Cancer  en  cuirasse 
Adnal  carcinoma 
Fibro-adenoma  pericanaliculare 
Fibro-adenoma  mtracanaliculare 
Adeno-m3aofibroma 
Adeno-lipo-fibroma 
Adeno-fibro-sarcoma 
Cystadenosarcoma  phyllodes 
Solid  adenoma 
Cvstadenoma  papilliferum 
Blood  cysts 
Milk  cysts 
Butter  cysts 
Involution  cysts 
Psammocarcinoma 
Colloid  cancer 
Cardno-sarcoma 
Melanoma  of  the  nipple 
Perithelioma 

Hypertrophia  vera  mammg 
Mamma  tactans 
Fibro-adenoma  mammae. 
Adenoma  mamma 

Fibro-adenoma  mamma?  peri-  et  intracanaliculare 
Tubular  adenoma 
C3rstadenoma  phyllodes)  mammff 
Cystadenoma  O^anmiae)  pseudo-papilb'ferum 
Adenoma  (mammx)  proliferans 
Carcinoma  sdrrhosiun 
Carcinoma  gelatinosum 
Carcinoma  adenomatosimi 
Carcinoma  medullare 
Fibroma  pericanaliculare 
Fibroma  mtracanaliculare 
Adenoma  mammae  acinosum 
Adenocystoma 
Adenocystoma  papilliferum 
Fibroma  (sarcoma)  phyUodes 
Adeno-mjrxofibroma 
Adenosarcoma 

Cystoma    mammae    papilliferum 
Intracanaliculare  papillary  fibroma   or  papillary  ade- 
nocystoma 
Intracanalicular  fibrosarcoma 
Cystocardnoma  mammift  paipillif enun 
Papillary  cystocardnoma 
Acmar  cancer 
Tubular  sdrrhous  cancer 
Paget 's  disease 
Tubular  carcinoma 
Alveolar  carcinoma 
Cystic  fibroma 
Redus'  disease 
Abnormal  involution 
Senile  parenchymatous  hypertrophy 
Solid  fibroma 
Sdmnmelbush's  disease 
C3^tic  sarcoma 
Solid  sarcoma 

In  regard  to  our  knowledge  of  carcinoma 
one  finds  two  main  groups  of  writers  express- 
ing themselves  on  its  etiology,  which  is  often 
confused  with  histogenesis.    One  group  at- 


tributes the  epithelial  perversion  to  changes 
which  take  place  primarily  in  the  connective 
tissue  stroma  of  the  breast.  This  primary 
change  allows  overgrowth  and  invasion  by  the 
epithelium.  This  theory  has  or  has  had 
many  advocates,  i.  e.,  Mintz  (12),  Ribbert 
(13),  Lichtenhahn  (14),  Koenig  (i)  and  others. 
The  last  named  investigator  and  perhaps 
others  have  departed  from  this  belief. 

Tietze  (15),  Saar  (16),  Schimmelbusch  (17), 
Brissaud  (18),  Sicre  (19),  and  Reclus  (20), 
have  strongly  advocated  the  primary  change 
to  be  in  the  epithelium  itself  and  not  in  the 
connective  tissue. 

There  are  still  authorities  who  believe  that 
the  condition  of  carcinoma  is  the  result  of 
proliferation  of  both  stroma  and  epithelium — 
Lichtenhahn  (14),  Koenig  (i),  Maly  (21), 
Roloff  (22),  Stiles  (23),  and  others. 

The  theory  of  "cut  ofiF  epithelium"  or 
''epithelial  embryonic  rests"  is  very  strongly 
fixed  in  the  minds  of  the  practitioner  and  older 
teachers  as  the  origin  of  neoplasmata. 

Many  authorities  believe  that  carcinoma 
may  develop  on  a  "cystadenoma"  or  a 
"chronic  mastitis."  This  belief  has  been 
expressed  by  Keibel  (24),  Tietze  (15),  Kuru 
(25),  Bobbio  (26),  Fremicourt  (27),  Brehm 
(28),  de  Quervain  (29),  Verga  (30),  Sicre  (19), 
Schimmelbusch  (17),  Redus  (20),  RolofiF 
(22),  Franko  (31),  Sasse  (32),  and  Koenig  (i). 

This  suspicion  remains,  however,  to  be  sub- 
stantiated by  fact.  Nobody  has  ever  seen 
such  actual  development  take  place.  One 
may,  however,  scientifically  state  that  car- 
cinoma is  seen  in  association  with  these  con- 
ditions. 

The  "tumor  process"  or  "neoplastic  pro- 
cess" in  the  breast  has  been  insinuated  by 
Schimmelbusch  (17),  Saar  (16),  Franko  (31), 
Maly  (21),  and  others. 

The  interpolation  of  authors'  names  in  this 
brief  discussion  of  literature  is  made  with  the 
keen  imderstanding  that  writers  often  change 
their  opinions  soon  after  the  publication  of 
their  articles.  They  are  mentioned  here 
simply  to  emphasize  the  fact  that  the  exact 
nature  of  the  process  is  unknown.  Writers, 
however,  have  continued  to  express  them- 
selves sufficiently  emphatically  to  students  to 
have  staunch  followers.    Most  of  the  views 
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Diagram — Schematic  representation  of  the  relation  of  the  ectoderm  to  the  germinative  cells  of  the  skin  and  its 
appendages  and  the  apparent  biologic  position  of  the  cells  which  comprise  carcinoma  of  the  breast. 


of  the  subject  have  been  derived  from  a 
study  of  a  limited  ^material  with  limited 
impressions  or  perhaps  to  present  a  working 
hypothesis. 

The  limitation  of  the  observed,  described, 
published  and  accepted  material  may  be  seen 
from  the  fact  that  each  of  eight  out  of  eleven 
authorities  who  are  frequently  quoted  drew 
and  published  conclusions  from  less  than  five 
cases. 

Two  authorities,  whose  names  are  attached 
to  indefinite  pathologic  conditions  ^  in  the 
breast,  arrived  at  such  eminence  by  describ- 
ing a  very  small  series  of  cases.  Both  articles 
were  written,  however,  earlier  than  1890  —  a 
fact  which  should  make  critics  and  future 

1  "Schimmelbusch'8  Disease"  and  "Rectus'  Disease." 


writers  extremely  charitable.  Material  was 
not  so  abundant  and  microscopic  i>athoIogy 
was  not  so  well  developed  at  that  period. 

A  large  number  (758)  of  cases  was  pub- 
lished by  a  surgeon  (Warren,  2).  Patholog- 
ic reports  were  utilized  instead  of  actual  re- 
search on  each  specimen.  Definitely  diagnos- 
ticated groups  of  apparent  entities  were 
utilized  from  which  to  analize  clinical  and 
prognostic  data. 

With  this  brief  critical  summary  oi  methods 
of  investigation,  record  and  teaching  of  the 
pathologic  conditions  in  the  breast,  one  may 
proceed  to  a  consideration  of  facts  relative  to 
the  material  at  hand. 

The  material  imder  consideration  during 
this  study  in  the  Mayo  Clinic  consbted  of 
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looo  amputated  or  excised  hmnan  breasts  for 
various  pathologic  conditions. 

In  this  organ  the  so-called  benign  and 
malignant  neoplasms  and  inflammatory  con- 
ditions require  removal  and  therefore  supply 
a  wide  field  for  the  investigation  of  epithelial 
cells  under  many  conditions.  It  supplies 
solid  and  cystic  benign  and  malignant  con- 
ditions. The  epithelium  is  especially  simple, 
beautiful  and  definitely  arranged  imder  nor- 
mal conditions. 

The  methods  of  investigation  consisted  of: 

1.  Studying  the  perfectly  fresh  sj)ecimens  ^ 
both  macroscopically  and  microscopically. 

2.  Repeated  microscopic  examinations  of 
all  portions  of  the  organ  by  means  of  fixed 
sections  stained  with  haemotoxylin  and  eosin. 

3.  Large  numbers  of  gross  and  micropho- 
tographs  which,  when  studied  collectively, 
give  a  comparatively  complete  picture  of  the 
neoplastic  pathology  of  the  organ.  These 
pictures  arranged  themselves  naturally 
according  to  similarity  or  identity  and  formed 
a  series  which  begins  with  the  simplest  con- 
ditions of  the  units  *  (acini)  of  the  organ  and 
ends  with  the  most  extensive  destruction  of 
normal  structure. 

4.  Repeated  examinations  of  the  material 
in  order  to  confirm  the  natural  photographic 
arrangement  of  the  pathologic  processes  ex- 
isting in  and  about  the  epithelium. 

The  embryological  or  developmental  fates, 
which  are  correlated  with  the  writer's  findings 
in  this  paper,  are  well  known  to  embryologists 
and  may  be  investigated  by  studying  the 
works  which  are  appended  to  this  paper.  If 
one  traces  the  life-history  of  the  mammary 
epithelium  one  begins  with  the  ectoderm  of 
the  three  layer  stage  of  embryologic  develop- 
ment. This  layer  of  partially  differentiated 
epithelium  becomes  more  highly  developed 
to  form  the  so-called  skin  of  the  embryo.  At 
first  it  is  composed  of  one  layer  of  low  cuboidal 
cells,  which,  with  further  development  of  the 
embryo  becomes  differentiated  to  form  two  or 

1  All  specimens  were  received  into  the  surgical  laboratory  immediately 
upon  removal.  Froxen  sections  were  made  from  many  areas  and 
stained  with  Unna's  polychrome  methylene  blue. 


6  to  15  ghmd  units.    The  gland  unit  or 


unit  represents  the 


histological  unit  of  the  organ  and  consists  of  several  cells  sharpb^  demar- 
cated mm  the  stroma  and  arranged  around  a  space  or  lumen  which  may 
be  potential  or  patent. 


more  layers  of  cells  (Figs,  i  and  2)  —  the 
outer  layers  differing  from  the  first  layer  in 
being  flatter  or  less  cuboidal  with  their  long 
axes  parallel  with  the  surface  of  the  body 

(Fig.  i). 

With  both  antenatal  and  postnatal  de- 
velopment the  secondary  layers  become  more 
differentiated  and  less  like  their  immediate 
predecessors  which,  in  this  stage,  the  em- 
bryologists have  termed  the.  "stratum  ger- 
minativiun''  *  (Figs,  i  and  2)*  of  the  skin  or 
the  germinating  layer  of  the  epidermis. 

The  history  of  the  cells  of  this  layer  proves 
that  they  retain  the  power  of  divergence  into 
several  structural  and  fimctional  derivatives. 
It  may  be  spoken  of  as  a  plastic  layer  at  least 
in  the  embryo.  This  expression  of  its  broad 
functional  capacity  is  based  on  its  behavior 
in  the  development  of  the  appendages  of  the 
skin;  namely,  hair,  nails,  sweat  glands, 
sebaceous  glands  and  the  mammary  gland. 

Histologic  specimens  which  have  been 
taken  through  the  embryonic  skin  and  sub- 
cutaneous tissue  in  various  portions  show 
developmental  activities  of  the  stratiun  ger- 
minativmn  other  than  the  production  of  epi- 
dermal cells. 

Figs.  4  to  15  inclusive  show  evidence  of 
activity  directed  toward  the  development  of 
hair  follicles.  The  downward  growth  of  the 
cells  of  the  "stratum  germinativum"  into 
the  subcutaneous  tissue  is  accompanied  by 
their  differentiation  into  hair  instead  of  epi- 
dermis. The  examination  of  a  fully  devel- 
oped hair  follicle  shows  that  there  still  remains 
a  row  of  cells  (Figs.  8  to  10  inclusive)  which 
correspond  to  the  "stratiun  germinativum" 
of  the  epidermis  and  may  be  considered  the 
stratum  germinativum  of  the  hair.  The  epi- 
thelium of  nails,  sebaceous  glands  (Fig.  16), 
sweat  glands  (Figs.  11  to  15  inclusive),  and 
mammary  glands  (Figs.  17,  18,  19)  possesses 
its  stratum  germinativum  from  which  its  dif- 
ferentiated cells  are  reformed. 

From  this  brief  statement  of  embryologic 
facts  and  the  photographic  facts  which  are 
presented  here  one  may  crudely  construct 
a  working  diagram  of  the  probable  histo- 

•  Synonvms:    stratum  germinativum,  stratum  cylindricum,   basal 
epithelial  layer. 

« Illustrations  and  legends  Figs,  z  to  lo  are  taken  from  Kiebd  & 
Mall's  Embryology. 
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Fig.  I.  "Human  fcetus  32  mm.  in  greatest  length 
(collection  o(  Prof.  Robert  Meyer,  No.  107).  Integument 
from  the  right  side  of  the  t>ody;  the  epidermis  is  beginning 
to  become  three-layered.  P,  periderm;  L,  stratiun  inter- 
medium; B,  stratum  germinativum;  C,  corium,  rich  in 
cells;  G,  vesael.    X400." 

Fig.  3.  "Human  fcetus,  85  mm.  vertex-breech  length, 
male.  Epidermis  distinctly  three- layered,  F,  periderm 
with  partly  separated  cells;  1,  stratum  intermedium;  B, 
basal  layer  of  cells  with  mitosis;  C,  corium,  rich  in  cells 
(mostly  spindle-shaped).    Mammary  region.    X430-" 

Fig.  3.  "  Primary  hair  germ  of  human  fcetus,  8,s  cm.  in 
length,  male,  from  the  mammary  region.  Two  successive 
sections  in  which  the  circumscribed  approximation  of  the 
nuclei  Is  visible.  The  cells  of  the  stratum  intermedium 
have  not  yet  increased  in  nvmiber  and  there  is  no  increase 
of  the  connective-tissue  cells  of  the  corium.   X41." 

Fig.  4.  "Hair  germ  from  the  same  region  as  Fig.  j. 
H.-K..  halt  germ;  I.  increase  of  the  cells  of  the  stratum 
intermedium,  and  C,  of  the  connective-tissue  cells  of  the 


Fig-  S- 


"Long 


»Dgitudinal  section  of  a  hair  germ  of  another 
B.;  cm.  Human  fcetus,  more  advanced  stage.  H.-Kan., 
hair  canal  cells  (Stohr).  Spaces  exist  among  celts  of  germ. 
V,  anterior  surface;  H,  posterior  surface  hair  germ.  1430." 

Fig.  6.  "Transverse  section  of  a  hair  germ  in  the  same 
stage  as  Fig.  5,  from  pectoral  region  of  the  fcetus  of  Fig.  3 
and  4.  Shows  the  distinctly  synmietrical  structure  and 
the  kiln-like  arrangement  of  the  cells.    X430." 

Fig.  7.  "Hdr  papilla  from  the  upper  Up  of  the  fcetus  of 


Figs.  3,  4  and  6.  M.,  hair  matrix  with  spaces  at  the  ««>- 
verging  point  of  the  matrix  cells;  Pa.,  aniage  of  papilla; 
Hbg.,  connective- tissue  hair  sheath;  Bl.,  vesicular  cells  of 
the  periderm;  V.  anterior  surface  of  the  follicle;  H.  its 
posterior  surface  with  the  (scarcely  recognizable)  differen- 
tiated arrangement  of  the  nuclei  (sebaceous  gland  mnd 
region  of  the  hair  swelling).   X430." 

Fig.  8.  "Hair  papilla  in  a  more  advanced  stage,  transi- 
tion into  the  bulb  papilla.  Pa.,  aniage  of  papilla;  W, 
swelling;  T.-Dr.,  aniage  of  sebaceous  gland;  H.-Kan.,  hair 
canal  cells;  H.-K.,  tangential  section  of  a  neighboring  hair 
germ.  X330."  (AfterStiihr:  Lehrbuch  der  Histologie,  Fig. 
30a;  Entwicklung  des  menschlichen  Wollhaares,  Fi^   g). 

Fig.  9.  "Sheath  hair  still  near  the  bulb-papilla  sta^. 
Pa.,  papilla;  GI.-H.  vitreous  layer;  W,  swelling;  M.  air., 
musculus  arrector  pih;  H.-Sch.,  inner  root  sheath;  T.-Dr. 
sebaceous  gland;  W.-Sch.,  outer  root  sheath;  H.,  cells  of 
the  hair  cone,  not  yet  differentiated.  X130."  (.^fter  Stohr: 
Lehrbuch  der  Histologic,  Fig.  302;  F.nlwicklung  des 
menschlichen  Wollhaares,  Fig.  14). 

Fig.  10.  "A  completely  formed  lanugo  hair,  from  the 
mammary  region  of  an  eight-monlhs'  male  fcetus.  Partly 
schematic,  reconstructed  with  the  camera  lucida  from  an 
oblique  series  of  sections.  P.p.,  cushion  of  connective- 
tissue  papilla;  P.h..  neck  of  papilla;  P.-S.,  tip  of  papilla; 
M,,  hair  matrix;  Gl.-H.,  vitreous  layer,  for  the  most  p»rt 
separated  from  tlie  outer  root  sheath;  H.,  shaft  of  hair;  W.- 
Sch.,  outer  root  sheath;  Hbg.,  connective-tissue  ponion  of 
follicle;  S.D.,  sudoriparous  gland;  W.,  swelling;  T.-Dr., 
sebaceous  gland;  H.-Ka,,  hair  canal.     X120." 
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Fig.  II.  Theiorm&tionof  the"aniagen"of  a  hairfollide 
and  a  sweat  gland  from  the  stratum  germbativum, 
(Taken  from  Fig.  j8,  C.  Wimpfheimer,  Anat.  Hefte  I 
Abteilui^,  104.) 

Pigs.  13,  13, 14  and  15  show  the  further  development  of 

genetic  position  of  the  cells  which  form  car- 
cinoma. 

Figs,'  20  (Az7943),*  21  (A8743)  and  22 
(A27943)  were  taken  from  sections  of  adeno- 
fibromata  and  non-carcinomatous  portions  of 
carcinomatous  breasts.  The  acini  vary 
greatly  in  size,  some  are  atrophic,  some  cystic 


'  Pathological  diagnoses  of 
this  paper. 
A 1 7943    Fibro-adenoma 
A8743      Fibro-adenoma 
36079    Extensive   carci- 

36138  Carcinoma 

J8376  Carcinoma 

361 16  Carcinoma 

A13998  Chronic  mastitis 

35356  Carcinoma 

21595  Cardnoma 


'Bses  utilized  to  illustrate 

31339  Carcinoma 

30694  Carcinoma 

A41253  Carcinoma 

16 1 66  Cardnoma 

50132  Cardnoma 

38463  Cardnoma 

Z0797  Fibro-adenoma 

A  7434  5  Cardnoma 

25785  Cardnoma 


B  preceded  by  A  are  Office 


the  "anlagen"  of  the  hair  follicle  and  a  sweat  gland  (Fig. 
11).  (C.  Wimpfheimer.) 

Fig.  r6  ^ows  the  relation  of  the  "anlage"  of 
sebaceous  glands  to  the  epithelium  of  the  skin.  (C. 
Wimpfheimer). 

and  some  hypertrophic.  They  are  separated 
by  a  fairly  dense  irregular  interadnar  stroma. 
A  few  lymphocytes  are  seen  in  the  field. 
These  pictures  correspond  to  many  of  the 
pictures  which  are  published  in  the  Uterature 
as  "abnormal  involution,"  "senile  paren- 
chymatous hypertrophy,"  "  Schimmelbusch's 
disease,"  "MaladiedeRecIus"  and  "mastitis 
chronica  cystica."  Such  pictures  are  almost 
always  present  in  chronic  cystic  mastitis. 

In  Figs.  23  (38463),  24  {A27943),  25 
(26079),  Jiiid  26  (26079)  one  sees  higher  mag- 
nifications of  adni  similar  to  those  which  are 
seen  in  Figs.  20,  21  and  32.  In  all,  each 
adnus  is  composed  of  two  rows  of  epithelial 
cells,  the  two  rows  being  more  prominent  in 
Figs.  26  and  27,  The  cells  are  evidently 
hypertrophic  and  hyperplastic.    Those  lying 
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next  to  the  lumen  are  more  deeply  stained, 
have  dense  protoplasm  and  oval  nuclei. 
They  are  apparently  more  highly  differen- 
tiated than  those  ot  the  outer  row  and  are  the 
secreting  cells  of  the  adnus.  The  cells  of  the 
outer  row  have  clear,  rare  protoplasm;  the 
nuclei  are  round;  the  cells  are  less  differen- 
tiated; they  are  more  embryonic.  They  form 
the  "stratum  germinativum "  for  the  secret- 
ing cells  of  the  acini. 

In  Fig.  28  {36138)  the  inner  row  of  differ- 
entiated cells  has  completely  disappeared, 
leaving  only  the  less  differentiated  cells  of 
the  outer  row.  The  adni  are  surrounded 
by  active,  proliferating  connective  tissue 
cells. 

In  Fig.  29  (28376}  the  celk  of  the  outer 
row  or  the  undifferentiated  cells  are  hyper- 
plastic and  have  filled  the  entire  lumen. 
None  of  the  cells  of  the  inner  row  are  to  be 
seen. 

In  Fig.  30  ('36116)  the  acinus  is  formed  by 
hyperplastic  cells  of  the  outer  row.  They 
are  large  and  irregular  in  shape  and  size.  In 
the  center  of  the  adnus  the  detritus  of  dis- 
integrated cells  is  seen.  The  periadnar  con- 
nective tissue  is  composed  of  active  fibro- 
blasts. 

The  acini  in  Fig.  31  (12998)  are  filled  with 
disintegrating  hyperplastic  cells  of  the  outer 
row.    This  picture  corresponds  to  some  of 


Figs.  17,  18,  19  present  the  development  of  the  manx- 
maty  gland  from  the  stratum  germinativum  of  the  skin. 
(Copied  from  iliustrations  in  the  "Lehrbuch  der  Entwidc- 
lungsgeschichten  von  Dr.  R<^rt  Bonnet.) 

those  published  in  the  literature  as  "Schim- 
melbusch's  disease,"  "senile  parenchymatous 
hypertrophy,"  "Maladie  de  Redus,"  and 
"mastitis  chronica  cystica."  It  will  be 
noted  that  the  periadnar  connective  tissue 
is  dense.  It  is  not  filled  with  lymphocytes 
or  proliferating  fibroblasts.  This  assodation 
of  dense  connective  tissue  with  complete 
necrosis  of  the  cells  of  the  adnus  may  be 
seen  also  more  distinctly  in  Figs.  64  to 
67  in  which  there  is  formed  a  definite  bar- 
rier of  connective  tissue  surrounding  the 
adnus. 

Figs.  32  (36116)  and  33  (36116)  present 
acini  which  are  composed  of  only  one  row  of 
cells  which  correspond  to  the  cells  of  the 
outer  row  of  undifferentiated  cells.  They 
are  hypertrophic,  hyperplastic,  and  exceed 
the  normal  limits  of  size  and  shape  of  the 
cells  of  the  outer  row.  In  the  center  of  the 
adnus  one  finds  disintegrated  material, 
which,  when  studied  in  relation  to  the  fore- 
going pictures,  is  probably  disintegrated 
epithelium. 

Fig.  34  (36116)  shows  a  similar  adnus  with 
a  break  in  the  acinar  wall. 

f^'g-  35  (35256),  which  is  a  lower  power 
photograph,  shows  a  number  of  acini  which 
answer  the  descriptions  given  for  Figs.  26,  27, 
28,  29  and  30,  and  show  clearly  the  great 
distortion  of  the  adnar  ouUines  with  con- 
fusion of  cells  between  the  stroma  and  the 
epithelium. 


MacCARTY:    the  HISTOGENESIS  OF  CANCER  OF  THE  BREAST 


Figs.     20     (A17943),    Bi     (8743).  .      .,.,..      , 

(28465),  34  (A27943),  25  (26079).  Sections  taken  from 
adeno-fibroniata  and  non-carcinomatous  portions  of  the 
mammary  gland.     The  pictures   are  similar  to  some  of 

Fig.  36  (36116)  presents  a  picture  of  hyper- 
plastic epithelium  frequently  seen  in  "chronic 
cystic  mastitis"  and  practically  always  in 
association  with  definite  invasion  of  tissue. 

Figs.  37  (31329).  38  (31329).  39  (31329). 
40  (30694)  and  41  (22595)  show  the  mor- 
phologic similarity  of  the  extra-acinar  cells 
(carcinoma  cells)  to  the  intra-acinar  cells 
which  have  been  seen  in  the  acini  in  the  pre- 
ceding pictures.  They  are  definitely  car- 
cinoma and  present  the  cellular  character- 
istics which  are  present  in  cells  which  have 
not  "broken  through"  the  so-called  "base- 
ment membrane,"  —  the  accepted  morpho- 
logic criterion  of  malignancy. 


'abnormal involutioii"(WarTen), and  described  byKoenig 
as  "mastitis  chronica  cystica."  Epithelium  in  Uie  stage 
of  primary  hyperplasia. 

Figs.  42  (A412S3),  43  (A41253),  44  (26166), 
and  45  (26166)  show  extensive  invasion  of 
tissue  by  perverted  epithelium. 

The  morphologic  characteristics  of  the 
epithelium  which  lines  mammary  cysts  is 
similar  to  that  which  has  just  been  described. 

Fig.  46  (A27943)  is  a  section  through  a 
specimen  of  chronic  cystic  mastitis  showing 
small  cystic  acini. 

Fig,  47  (50132)  is  a  photograph  of  fresh 
tissue  showing  interacinar  bridges  in  one 
stage  of  the  process  of  destruction. 

In  Fig.  48  (35256)  the  acini  of  a  gland 
group  may  be  seen  in  the  process  of  fusion  to 
form  cystic  areas. 
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Figs.  j6    (36079),  27  (36>38)- 


;  hyper. 

Figs.  49  (12998)  and  50  (29785)  show  acini 
which  have  become  united  and  form  pseudo- 
papilhe  which  have  been  covered  over  with 
epithelium,  which  is  arranged  in  two  definite 
layers  comparable  to  the  arrangement  which 
is  seen  in  the  acini  in  Figs.  26  and  27. 

In  Figs.  51  (38463)  and  52  (38463)  a  dis- 
tended cyst  is  seen.  It  is  lined  by  the  same 
two  layers  of  epithelium  which  are  found  in 
Fig.  26. 

In  Fig.  53  (12998)  and  54  (12998)  one  finds 
distended  acini  which  are  a  part  of  a  gland 
group  composed  of  7  acini.  Unlike  the  cyst 
which  has  been  seen  in  Fig.  51,  there  is  only 
one  layer  of  epithelium  lining  most  of  the 
wall.  There  is,  however,  an  extensive  hyper- 
plasia of  the  cells  similar  to  that  seen  in  Figs. 
28  to  36  inclusive. 

In  Fig.  52  (38463)  may  be  seen  the  char- 
acter of  the  cells  which  arrange  themselves 
in  two  rows  to  line  simple  cysts.  This  pic- 
ture may  be  compared  to  Figs.  55  (36116),  56 
(20797),  a"d  57  (36116)  in  wMch  the  inner 
row  of  cells  has  completely  disappeared  and 
is  replaced  by  hyperplastic  ceils  of  the  outer 
row.  The  nuclei  of  the  cells  are  irregular  in 
size  and  shape  beyond  the  normal  limits  of 
size  and  shape.  Many  of  the  cells  are  ap- 
parently necrotic.  The  line  of  demarcation 
between  the  epithelium  lining  the  cyst  and 


trc^hy,"  "Schimmelbusth's  disease,"  "Maladie  de 
Reclus,"  cystadenoma  and  so-called  benign  fibro-epithelia! 
neoplasms.  Under  the  heading  of  hypoplasia  it  is  consid- 
ered primary  hyperplasia. 


the  periacinar  stroma  is  sharp.  A  few 
lymphocytes  are  seen  in  the  stroma. 

In  Figs.  56  (20797)  Eind  54  (12998)  one 
finds  hyperplastic  cells  lining  the  cyst.  The 
nuclei  are  irregular  in  shape  and  size.  The 
line  of  demarcation  is  less  sharply  defined. 
In  Fig.  57  (36116)  the  line  of  demarcation  is 
still  less  defined,  the  epithelial  cells  are  hyper- 
plastic and  very  irregular  in  shape  and  size. 

Fig.  58  (A74345)  with  its  accompanjing 
small  pictures  (59,  60,  61,  62  and  63)  is  im- 
portant in  showing  the  variety  of  epithelial 
cells  which  may  be  present  in  the  same  field 
of  the  microscope.  Two  cysts  are  present; 
one  is  lined  by  several  layers  of  small  oval  and 
round  epithelial  cells.  The  second  cj-st  is 
lined  by  low  cuboidal  cells  and  columnar 
cells.  Near  the  cysts  we  see  acini  filled  with 
large  cells  with  small,  round  nuclei.  These 
cells  are  indistinguishable  from  the  cells 
which  one  finds  characteristic  of  sebaceous 
glands. 

The  last  picture  is  frequently  found  in  the 
breast  and  doubtless  has  been  responsible  for 
the  speculation  of  a  few  observers  who  have 
written  about  the  possibility  of  carcinoma  of 
the  breast  arising  as  a  result  of  misplaced 
sebaceous  glandular  elements. 

The  photographs  herewith  presented  rep- 
resent   a    composite    picture   of    pathologic 
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Rgs.  18  (36:38),  jg  (28376),  30  (36116),  31  (11998).  32 
(36116),  33  {36116).  Secondary  hyperplasia  in  sections 
from  chronic  mastitis  and  carcinomatous  breasts.     The 

conditions  in  the  breast  other  than  sarcoma, 
chondroma,  tuberculosis,  myxomata  and  such 
rarer  conditions  as  actinomycosis,  and  ab- 
scesses, and  are  clearly  those  found  in  chronic 
cystic  mastitis  and  carcinoma.  Similar  epi- 
thelial hyperplastic  conditions  are  also  seen  in 
encapsulated  tumors  such  as  adeno- fibromata, 
llbro-adenomata,  and  intracanalicular  fibro- 
mata. 

The  usual  behavior  of  the  epithelium  of  the 
adni  under  conditions  of  chronic  inflamma- 
tion —  without  any  reference  whatsoever  to 
the  cause  of  the  condition  —  is  herewith  seen 
photographically.  The  behavior  of  the 
epithelium  of  the  tubuli  will  be  reserved  for 
a  future  paper. 


inner  tow  of  cells  has  disappeared  and  the  outer  ron  has 
become  hyperplastic.  The  cells  are  indistinguishable  from 
the  catdnornatous  cells  in  Figs,  37,  38,  39,  40  and  41. 

The  breast,  as  seen  in  operative  material, 
frequently  shows  evidence  of  chronic  inflam- 
mation which  is  indicated  by  varied  amounts 
of  lymphocytic  infiltration,  connective  tissue 
and  epithelial  proliferation,  acinar  distortion, 
epithelial  necrosis,  exfoliation  and  hyaUne 
degeneration. 

The  pictures  which  have  been  described 
and  published  in  the  literature  under  the 
titles  of  "chronic  cystic  mastitis,"  "abnormal 
involution,"  senile  parenchymatous  hyper- 
trophy" and  "Schimmelbusch's  disease"  are 
similar  to  the  pictures  which  are  presented 
in  Figs,  zo,  21,  22,  23,  24,  25,  26,  27,  28,  29, 
31,  47,  48,  49,  51,  52,  S3,  54,  55,  and  56. 

Where  to  draw  the  line  between  the  hyper- 
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Figs-  34  (36116),  35  05356),  j6  (36116).  Tertiary  hyper- 
plaiia.  The  cells  are  apparently  similar  to  those  in 
''secondary  hyperplasia."     TTie  line  of  demarcation  be- 

plastic  changes  of  chronic  cystic  mastitis  and 
the  pictures  which  are  definitely  carcinoma  is 
beyond  the  writer's  present  power.  A  care- 
ful study  of  the  illustrations  shows  that  there 
is  no  apparent  sharp  line  of  demarcation. 
One  condition  merges  into  the  other. 

Why  all  cases  of  chronic  cystic  mastitis  are 
not  associated  with  carcinoma  is  no  more 
answerable  tlian  why  the  acute  bacterial 
diseases  do  not  terminate  fatally  in  all  cases 
and  why  all  cases  do  not  carry  out  their 
course  in  exactly  the  same  manner  and  with 
the  same  amount  of  destruction.  Bodily 
resistance,  whatever  that  means,  doubtless 
plays  a  r61e  in  the  progress  of  epithelial 
neoplasia  just  as  in  tfie  case  of  any  other 
pathologic  conditions.  The  part  played  by 
the  stronuL  in  epithelial  hyperplasia  and 
neoplasms  varies  considerably  as  is  seen  in 
Figs.  64  (36116),  65  (29785),  66  C36116),  and 
67  (36138)-  . 

The  question  of  why  and  how  this  defen- 
sive warfare  is  carried  on  in  the  body  is  one 
of  the  fields  of  pathology  and  physiology 
which  have  been  barely  touched  by  the 
scientific  world. 

So  far  as  the  iiistogenesis  of  carcinoma  is 
concerned  in  the  breast  one  may  say  that  not 
infrequently,  usually  between  lactations  or 
shortly  after  the  menopause,  certain  changes 
of  a  chronic  inflammatory  nature  occur  and 
that  associated  with  these  changes  one  finds 


an  hyperplasia  of  the  epithelium  of  the  adni, 
characterized  by  prominence  of  the  outer 
row  of  cells  (stratum  germinativum)  and  that 
frequently  in  one  or  more  portions  of  the 
breast  the  inner  row  or  secreting  cells  are 
exfoliated  and  not  renewed  by  the  outer  row. 
Instead  of  renewal  of  functional  or  differen- 
tiated cells,  the  stratum  germinativum  con- 
tinues to  proliferate  into  the  acinar  lumen  in 
an  undifferentiated  condition. 

In  this  condition  of  the  acini  the  inter- 
adnar  septa  often  become  thinner  and  dis- 
appear, tiiereby  producing  a  cyst  by  coal- 
escence. This  coalescence  occurs  with  and 
without  the  presence  of  the  two  layers  of 
epithelium.  In  the  presence  of  the  hyper- 
plasia of  the  outer  row  the  line  of  demarca- 
tion between  parenchyma  and  stroma  fre- 
quently is  confused  and  is  often  absent  with 
invasion  of  the  periacinar  stroma  by  the 
same  cells,  or  at  least  cells  indistinguishable 
from  the  cells  of  the  outer  row.  This  last 
condition  produces  the  histologic  picture 
which  is  recognized  carcinoma,  which  clin- 
icaUy  is  almost  always  if  not  always  malig- 
nant. 

An  analysis  of  epithelial  hyperplasia  and 
neoplasia  in  the  light  of  the  development  of 
epi  helium  of  the  breast  may  lead  some  in- 
vestigator to  determine  more  accurately  the 
exact  biologic  position  of  the  so-called  car- 
cinomatous cells  which  we  know  are  contrary 
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in  action  to  the  activities  of  normal  ceUs 
under  a  communistic  life. 

In  the  terms  of  hyperplasia  three  grades 
may  be  recognized  in  the  breast.  These 
are  the  morphologic  extremes  of  an  appar- 
ent process  of  transition,  the  transitional 
stages  of  which  supply  no  distinctive  ter- 
minology. 

Under  the  head  of  primary  hyperplasia  one 
may  group  all  of  the  hyperplastic  epithelial 
morphologic  evidences  of  activity  wluch  per- 
tain to  the  combined  activities  of  both  the 
differentiated  cells  and  the  undifferentiated 
or  germinal  cells.  All  conditions  in  which 
both  rows  of  cells  exist  and  partake  in  the 
reactions  may  be  spoken  of  as  primary  hy- 
perplasia. 

Under  the  head  of  secondary  hyperplasia 
one  sees  only  the  activity  of  the  germinative 
or  undifferentiated  cells  within  the  confines 


of  the  acinar  limits.  They  have  failed  to 
produce  the  differentiated  cell. 

A  third  grade  —  tertiary  hyperplasia  —  is 
recognizable  in  the  extra-adnar  or  migratory 
activities  of  the  cells  which  apparently 
originated  in  the  germinative  cells  (cells  of 
the  outer  row  ^}. 

The  question  which  immediately  rises  on 
the  presentation  of  such  a  simple  conception 
of  hyperplasia  —  of  which  carcinoma  is  here 
considered  a  part  —  is,  What  clinical  and 
prognostic  deductions  may  be  drawn? 

This  question  with  our  present  knowledge 
cannot  be  momentarily  answered  any  more 
than  the  chnician  can  accurately  prognosti- 
cate according  to  the  terminology  of  the  so- 
called  "types"  of  carcinoma  which  he 
utilizes  at  present.  The  favorite  question  of 
the  clinician  is,  What  kind  of  cell  constitutes 

1  stratum  geniuDativum  of  Ibe  munmuy  epitfacUiun. 


V 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


a  which   is   invaded   by 


the  neoplasm?  In  the  writer's  experience 
only  two  apparent  extremes  even  suggest 
prognostic  difference,  namely,  the  so-called 
"medullary  or  cellular  carcinoma"  and  the 
"sdrrhus  carcinoma."  Intermediate  grada- 
tions between  these  so-catled  entities  exist 
and  often  both  "types"  exist  in  the  same 
tumor — -indeed,  in  the  same  field  of  the  mi- 
croscope. 

Again,  in  the  summation  of  our  real  knowl- 
edge it  seems  that  we  are  forced  to  admit, 
when  not  deceived  by  the  suggestion  ot  em- 
piricism, that  accurate  knowledge  of  the 
activities,  the  duration  of  activities  of  epi- 
thelium and  the  bodily  defensive  forces 
against  malignant  invasion,  is  still  in  the 
realm  of  research. 

Such  a  statement  of  facts  may  seem  pes- 


simistic. On  the  contrary,  however,  they 
represent  merely  the  "taking  stock"  of 
things  as  they  are  and  not  as  we  are  prone  to 
think  they  are  in  our  partially  empirical 
efforts  to  accomplish  things. 

So  far  as  the  epithelial  activities  in  the 
breast  are  concerned  with  the  therapeutic 
efforts  of  the  clinician,  the  present  conception 
offers  him  a  greater  chance  of  doing  more 
good  when  his  efforts  are  controlled  by  the 
activities  of  those  specially  trained  in  the 
recognition  of  the  stages  herewith  presented. 

It  immediately  gives  him  a  logical  grouping 
for  his  material,  a  grouping  which  is  based  on 
definite  morphologic  and  easily  recognizable 
conditions.  It  presents  three  distinct  con- 
ditions which  can  be  studied  in  conjunction 
with  good  pre-operative  and   post-operative 
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Figs.  46  (A17943).  47  (sons)- 48  {35*56).  4Q  (1J998), 
50  (29785),  51  (38463),  5a  (38463)  show  the  evolution  o(  at 
least  some  of  the  cysts  which  occur  in  the  mammary  gland. 
The  stages  are  apparently  dilation  of  acini,  fusion  of  acini, 


formation  of  pseudo-papillte,  further  distention  with 
disappearance  of  the  pseudo-papitle.  The  epithelium  is  in 
the   two-layered   stage   of    hyperplasia   (primary   hyper- 


histories.  The  morphologic  entities  are  not 
based  on  such  an  indefinite  histologic  struc- 
ture as  the  "membrana  propria"  which  is 
only  occasionally  demonstrable  even  under 
normal  conditions. 

On  a  careful  study  of  the  pictures  presented 
here,  which  represent  the  dndings  in  a  large 
series  of  cases,  the  following  deductions  may 
—  it  seems  to  the  writer  —  be  made: 

It  may  readily  be  seen  that  there  is  a 
definite  pathologic  foundation  for  the  sur- 
gical experience  that  the  conditions  described 
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Figs.  S3  ("^998),  54  (1*998),  SS  (36"&)t  S6  (ao7?7)i  57      cells  has  disappeared,  the  outer  n 

(36116)  show  secoDdaiy  hyperplasia  of  Uie  epithelium  of      cells  themselves  are  i   " 

cysts  in  carcinomatous  bteasts.   The  inner  row  of  epithelial      seen  in  Figs.  18  to  4: 


as  "senile  parenchymatous  hypertrophy," 
"abnormal  involution,"  "cystadenoma,"  and 
"chronic  cystic  mastitis"  are  often,  if  not 
always,  associated  with  carcinoma. 

In  a  single  specimen  may  be  seen  the  stages 
through  which  this  association  probably 
takes  place. 

One  also  finds  histologic  pictures  in  speci- 
mens of  carcinoma  which  correspond  to  those 
described  by  many  writers  as  "cystadeno- 
ma," "papillary  cystadenoma,"  "intra-cystic 
epithelioma,"  "  Schimmelbusch's  disease," 
"chronic  interstitial  mastitis,"  "chronic 
drrhosingmastitis,"" chronic  cystic  mastitis," 
and  "polycystic  epithelial  mastitis." 

Carcinoma  is  apparently  an  outgrowth  of 
the  outer  row  of  cells  of  the  acini  and  not  of 
the  secreting  cells,  and  also  is  not  the  product 


of  "cut  off"  epithelial  cells  by  scar  tissue, 
but  is  derived  from  the  stratum  germina- 
tivum. 

The  cells  of  the  outer  row  of  the  acini  form 
the  growth  into  the  lumen  described  by 
Schimmelbusch  as  cystadenoma.  The  pro- 
liferating cells  of  the  acini  —  whether  these 
adni  are  cystic  or  not  after  the  disappearance 
of  the  inner  row  of  cells  —  present  the  same 
irregularities  of  the  nuclei  which  are  seen  in 
the  cells  which  have  invaded  the  stroma, 
lymph  spaces,  and  lymph  nodes.  They  are 
irregular  in  size  and  shape  beyond  the  nor- 
mal limits  of  size  and  shape  of  the  normal 
cell.  This  irregularity  is  present  in  the  adni, 
the  so-called  "basement  membrane"  of  which 
is  still  intact. 

The  practical  question,  therefore,  arises: 
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Fig.  58. 
Fig.  59- 


Rg.  61. 


Fig'  58  (7434s)  stows  a.  single  microscopic  field 
through  a  Don-cardnomatous  portion  of  a  carcinomatous 
breast.  One  sees  that  four  distinct  "types"  of  cells  are 
present.  Small  round  or  flattened  cells  arranged  in  two 
rows,  cuboidal  cells,  columnar  cells  and  cells  which  are 

Is  it  necessary  to  wait  for  the  penetration  of 
the  "basement  membrane"  before  making  a 
diagnosis  of  carcinoma?  From  the  stand- 
point of  the  general  pathologist  this  may  be 
necessary,  but  if  the  surgeon  waits  for  such  a 
change  he  will  be  basing  his  procedure  upon  a 
definition  of  carcinoma  which  does  not  con- 
sider the  same  characteristic  in  the  cells  be- 
fore and  after  the  penetration  of  the  "base- 
ment membrane"  distinctive  of  carcinoma. 
It  the  pathologist  considers  the  penetration 
of  the  "basement  membrane"  the  essential 
characteristic  of  carcinoma,  then  it  must  be 
admitted  that  the  cells  in  chronic  mastitis 
and  cystadenoma  are  often  just  as  irregular 
as  in  carcinoma  and  are  indistinguishable 
from  those  of  carcinoma. 


Fig.  6i.  Fig.  63. 

irphologically  indistingtiisbable  from  the  cells  of  i 


A  more  careful  and  detailed  study  of  car- 
cinoma cells,  "cystadenoma"  cells,  the  hy- 
perplastic epithelial  cells  of  &bro-adenoma 
and  of  chronic  cystic  mastitis  has  demon- 
strated that  the  resemblance  between  these 
cells  is  so  great  that  if  the  desired  therapeutic 
effect  is  to  be  accomplished,  more  "benign" 
tumors  (fibro-adenoma,  adeno-fibroma,  and 
cystadenoma)  must  be  completely  enucleated 
and  more  breasts  diagnosticated  as  "chronic 
cystic  mastitis,"  "abnormal  involution,"  or 
"senile  parenchymatous  hypertrophy"  must 
be  completely  removed. 

On  account  of  the  close  morphologic  re- 
lation between  these  conditions  the  diagnosis 
must  be  made  and  the  therapeutic  measures 
carried  out  early  in  order  to  save  the  patient 
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Figs.  64  (36"6)-6s  {29785),  66  (36116)  and  67  (36138)  show  the  periadnat  t( 


Irom  the  ravages  of  the  extensive  hyperplas- 
tic migratory  epithelial  conditions  which  we 
call  carcinoma. 

Gross  diagnosis,  even  when  made  by  an 
expert,  can  be  made  in  only  a  certain  per- 
centage of  cases.  The  early  change  is  micro- 
scopic, especially  in  fibro-adenomata  and 
chronic  cystic  mastitis. 

Early  diagnosis  must  be  carried  out  re- 
gardless of  the  age  of  the  patient,  because 
carcinoma  occurs  in  a  wide  range  of  ages. 
The  youngest  of  this  series  was  aged  23  years, 
the  eldest  72  years  and  the  average  age  was 
47  years.  The  youngest  "  benign "  fibro- 
epithelial  tumor  occurred  at  19  years,  the 
eldest  at  65,  and  the  average  33  years. 

The  surgeon  as  well  as  the  pathologist 
should  look  upon  the  histogenesis  of  carcino- 
ma as  a  process  which  apparently  bears  a 
most  striking  relationship  to  circumscribed 
and  diffuse  cystic  or  non-cystic  fibro-epl- 
thelial  hypertrophies  and  hyperplasias  of  the 
breast. 

With  our  present  knowledge  of  conditions 
of  the  mammary  epithehum  it  behooves  the 
pathologist  and  the  clinician  to  accept  a 
simple  biologic  conception  of  epithelial  ac- 
tivities in  the  terms  of  primary,  secondary 
and  tertiary  hyperplasia  rather  than  to 
attempt  a  scientific  grouping  of  cases  accord- 
ing to  an  unscientific  and  chaotic  nomencla- 
ture. 
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A  SIMPLE   METHOD   OF  EXCLUDING  THE  PYLORUS 

Pbelhonasy  Report 
By  WILLARD  BARTLETT,  A.  M.,  M.  D.,  Saint  Locb,  Missohm 


ACONSIDEIIABLE  experience  in  ex- 
clusion of   the   human   pylorus,   by 
cutting    in    two    and    infolding    the 
coats  of  the  stomach,  has  convinced 
me  of  the  desirability  of  a  simpler  method  of 
amplifying  gastro-enterostomy  in  certain  ul- 
cer cases. 

During  the  past  two  years  I  have  per- 
formed a  large  number  of  dog  operations, 
at  the  Surgical  Laboratory  of  Washington 
University,  with  the  hope  of  developing  a 
simple  method  which  should  at  the  same  time 
be  clean,  safe  and  permanently  effectual. 

Every  conceivable  plan  was  tried,  until  by 
a  gradual  process  of  evolution  the  one  here 
illustrated  forced  itself  upon  me.  None  of 
the  ten  dogs  on  which  it  was  used  died  from 
the  effects  of  the  operation.  The  excluded 
portion  was  pale  and  strikingly  atrophic  at 
autopsy  in  each  case,  while  X-ray  showed 
the  obstruction  to  be  complete  and  the 
gastro-enterostomy  patent  in  the  three  which 
were  examined  months  after  operation. 


In  a  forthcoming  paper  will  appear  all  the 
detaib  of  my  clinical  and  laboratory  work  on 
pyloric  exclusion  in  gastric  and  duodenal  ulcer. 


Figs.  3  and  3.  A  clamp  b  placed  behind  the  skewci 
and  several  mattress  sutures  introduced  between  the 
skewer  and  claapi  as  a  matter  of  course  these  embrace 
the  whole  thickness  of  both  walls  of  the  stomach.  The 
slcewer  is  cut  out  with  a  sharp  knife  and  the  mattress 
sutures  tied  before  the  clamp  is  removed. 


Fig.  I.  A  metal  spatula  is  introduced  through  a  slit  in 
the  gastro-coiic  ligament  to  protect  the  structures  behind 
the  stomach,  then  a  metal  skewer  is  thrust  directly  tlirough 
both  walls  of  the  stomach  into  the  lesser  peritoneal  cavity 
and  out  again  so  as  to  encompass  about  one  half  the  dis- 
tance between  the  two  curvatures. 


Figs.  4  and  5.  A  luEmostatic  running  stitch  of  silk  or 
Iben  unites  the  four  exposed  cut  edges  (it  may  be  inserted 
before  the  damp  is  removed).  The  ridge  of  tissue  f<BiDtd 
by  the  mattress  sutures  is  inverted  with  a  continuoos 
Lembert  row. 
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INFANTILE   TYPE   OF   UTERUS   WITH  DYSMENORRHCEA^ 

Report  op  Cases  Treated  During  the  Last  Eight  Years 

By  THOMAS  J.  WATKINS,  M.  D.,  Chicago 


THERE  may  be  some  error  in  including 
all  of  the  cases  comprised  in  this  report 
as  infantile  type  of  uterus.  It  is 
impossible  to  always  accurately  class- 
ify dysmenorrhoea  cases.  We  have  tried  to 
exclude  all  of  the  other  types  of  dysmen- 
orrhoea. 

There  is  an  important  diflFerence  between 
cases  of  dysmennorrhoea  that  date  from 
puberty  and  cases  where  menstruation  was 
painless  during  the  earlier  periods.  The  first 
almost  invariably  occur  in  the  infantile  type 
of  uterus.  The  latter  occur  from  an  infection 
or  an  impoverished  general  nervous  state. 
This  distinction  is  important  in  determining 
the  indications  for  treatment. 

Dysmenorrhoea  occurs  most  often  inpatients 
with  defective  development;  in  patients  where 
more  time  has  been  given  to  mental  than  to 
physical  development.  Prophylaxis  is  the 
most  important  part  of  the  treatment  of 
dysmenorrhoea.  Good  hygiene  during  the 
first  year  of  menstrual  life  would  minimize  the 
number  of  cases  of  dysmenorrhoea.  At  this 
time  the  body  generally  develops  rapidly. 
This  causes  a  large  demand  upon  the  blood- 
produdng  organs  and  ansemia  often  occurs. 
A  subnormal  general  physical  condition  often 
results  in  imperfect  development  of  the  organs 
of  reproduction. 

The  girl  during  the  first  year  of  menstrual 
life  should  be  kept  out  of  school  and  most 
of  her  time  should  be  spent  outdoors. 

There  is  probably  much  to  be  learned  about 
the  relation  of  ovarian  secretion  to  dysmen- 
orrhoea. It  is  likely  that  hypersecretion  of  the 
ovary  produces  an  excessive  stimulation  of 
the  uterus.  This  may  account  for  the  exces- 
sive bleeding,  clotting  and  severe  contractions 
in  some  cases  of  severe  dysmenorrhoea. 

The  difference  in  sensitiveness  at  the  in- 
ternal OS  in  dysmenorrhoea  cases  is  often  very 
marked,  and  this  difference  has  not  been 
accounted  for  by  pathologic  findings.  Some 


cases  can  barely  tolerate  the  passage  of  a  fine 
probe  through  the  internal  os,  while  in  others 
considerable  dilation  can  be  made  without 
causing  much  pain. 

There  is  much  in  common  in  cases  of 
dysmenorrhoea  and  the  first  stage  of  labor. 
In  both  the  cervix  softens,  dilates,  and  the 
pains  are  intermittent. 

report  of  cases 

This  report  includes  sixty  cases  of  infantile 
type  of  uterus  with  severe  dysmenorrhoea 
treated  in  the  hospital  either  by  laminaria 
tents  or  intra-uterine  stem  pessaries.  None 
of  the  cases  gave  a  history  of,  or  showed 
signs  of,  pelvic  infection.  The  sixty  cases  so 
treated  represent  a  relatively  small  per- 
centage of  the  patients  with  painful  menstrua- 
tion seen  during  this  period  of  time. 

In  many  the  dysmenorrhoea  seemed  to  be 
chiefly  a  local  manifestation  of  an  abnormal 
general  condition.  For  some,  palliative 
remedies  were  prescribed,  and  cervical  dila- 
tion in  the  office  was  occasionally  the  treat- 
ment used. 

Use  of  tents.  Tent  dilatation  was  employed 
in  the  earlier  cases.  The  patients  remained 
in  the  hospital  one  to  three  weeks.  One  or 
more  small  tents  were  used  in  preference  to 
larger  ones.  They  were  used  repeatedly,  with 
two  or  three  day  intervals  when  necessary, 
to  obtain  free  dilatation.  In  an  occasional 
case  tissue  which  was  difficult  to  thoroughly 
dilate  was  encountered  at  the  internal  os. 
The  tents  were  usually  left  in  forty-eight 
hours,  as  earlier  removal  was  found  difficult 
because  of  a  constricting  ring  of  tissue  at  the 
internal  os.  Even  at  the  end  of  forty-eight 
hours  it  was  occasionally  difficult  to  remove 
the  tent.  This  occurred  less  often  after  use 
of  smaller  sized  tents  was  instituted.  The 
firm  band  of  tissue  at  the  internal  os  was  in 
a  few  cases  incised  anteriorly. 

After   a   number   of   patients   had    been 


1  Read  before  the  Chicago  Gynecological  Society,  AprQ  z8, 19x3.    See  discussioa  p.  5x6. 
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treated  by  the  use  of  tents  they  were  dis- 
continued, as  one  patient  developed  an  ova- 
rian abscess  and  another  a  pelvic  exudate. 

Use  of  intra-uierine  stem  pessary.  The 
intra-uterine  stem  pessary  was  used  in  cases 
subsequently  treated.  It  is  used  with  the 
intention  that  it  produces  hypertrophy  such 
as  results  when  a  fibroid,  foetus,  or  foreign 
body  is  present  in  the  uterus. 

Technique,  The  same  aseptic  care  is  used 
as  in  the  preparation  for  any  vaginal  opera- 
tion. Careless  surgery  might  produce  much 
harm,  as  the  intra-uterine  stem  is  to  be  left 
in  place  for  some  time. 

An  anaesthetic  is  used,  preferably  nitrous 
oxide  gas,  as  free  dilation  facilitates  introduc- 
tion of  the  stem  and  diminishes  the  after-pain. 

Considerable  experimental  work  was  done 
to  find  a  stem  that  would  remain  in  place. 
Some  were  made  with  a  large  distal  end,  but 
were  found  to  be  imsatisfactory.  We  have 
been  imable  to  keep  any  of  them  in  without 
suture,  and  in  a  relatively  short  time  the 
suture  generally  cuts  through  the  tissue. 

Dr.  R.  L.  Dickinson  informs  me  that  he 
fastens  the  stem  with  a  large  silver  wire  suture 
and  finds  that  it  does  not  cut  through  the 
cervical  tissue. 

We  are  now  using  the  stem  here  shown. 
(Fig.  I.)  A  suture  is  passed  through  either 
Up  of  the  cervix,  otherwise  one  lip  may  stretch 
and  allow  it  to  be  forced  down  through  the 
internal  os. 

The  patient  is  kept  in  the  hospital  until  all 
pain  has  subsided.  This  time  has  varied  in 
different  patients  from  a  few  hours  to  one 
week.  The  instrument  is  allowed  to  remain 
for  four  to  six  weeks,  if  it  is  not  spontaneously 
expelled  earlier. 

Results.  We  have  endeavored  to  ascertain 
the  present  condition  of  these  patients.  Let- 
ters were  sent  to  all  whose  present  condition 
was  not  known.  The  following  results  were 
obtained: 

Cured,  15  (25  per  cent).  This  does  not 
mean  that  all  of  the  patients  were  relieved  of 


all  pain,  but  that  they  ceased  to  be  confined 
to  bed  or  to  take  anodynes  and  were  satisfied 
with  the  result.  Improved,  10  (16+  per 
cent).  No  improvement,  6  (10  per  cent). 
Failed  to  reply,  15.    Letters  returned,  14. 

The  following  cases  present  features  of 
interest : 

Miss  G.  was  dilated  with  tents  and  later  had  a 
stem  inserted.  No  relief  resulted.  An  effort  was 
made  to  dilate  at  my  office  before  each  menstrua- 
tion. This  was  unsatisfactory  on  account  of  the 
pain  which  resulted.  A  supra-vaginal  hysterectomy 
was  finally  made.  For  six  months  after  operation 
was  performed  she  continued  to  menstruate  scantily 
from  the  cervix,  and  stated  that  she  had  excruciating 
pains.  We  have  been  unable  to  ascertain  her  con- 
dition during  the  last  year. 

Miss  S.,  a  school  teacher,  complained  of  severe 
dysmenorrhoea  which  confined  her  to  bed  for  two  or 
three  days  each  month.  Examination  showed  no 
pathologic  condition.  The  following  summer  was 
passed  in  Europe.  While  away  the  menstrual 
periods  were  painless.  On  resimiing  teaching  the 
following  year,  the  dysmenorrhoea  recurred.  Her 
improved  general  health  while  abroad  was  the 
probable  cause  of  the  painless  menstruation. 

A  study  of  the  sixty  cases  emphasizes  the 
fact  that  much  remains  to  be  learned  about 
ds^smenorrhoea  cases,  that  the  treatment  is 
far  from  satisfactory. 

SX7MMARY 

1.  Dysmenorrhoea  is  most  often  due  to 
imperfect  development  of  the  uterus. 

2.  The  pain  is  chiefly  caused  by  contrac- 
tions of  the  uterus,  which  soften  and  dilate 
the  cervix  and  are  much  like  the  pains  of  the 
first  stage  of  labor. 

3.  Prophylaxis  is  the  most  important  part 
of  the  treatment.  The  general  health  of  the 
girl  should  be  carefully  looked  after  during 
puberty. 

4.  Dysmenorrhoea  is  often  due  in  part  or 
entirely  to  the  general  condition  of  the 
patient.  In  cases  of  infantile  uterus  causing 
dysmenorrhoea  the  logical  treatment  con- 
sists in  the  use  of  remedies  to  promote  devel- 
opment. The  use  of  the  intra-uterine  stem 
is  useful  in  such  cases.  The  patient  should  be 
kept  imder  supervision  for  months  after  the 
use  of  the  stem  pessary.  The  cervix  should 
be  dilated  when  possible  before  each  period 
for  some  months.    The  stem  pessary  should 
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be  reinserted  after  one  or  two  months  if 
necessaxy.  This  treatment  is  indicated  only 
in  the  severe  type  of  cases.  It  is,  however,  a 
poor  substitute  for  marriage  and  pregnancy. 

In  cases  of  excessive  menstruation  with 
dots  and  severe  pain  relief  may  be  obtained 
from  the  use  of  suprarenal  gland,  which  has 
lately  been  recommended.  Suprarenal  gland 
diminishes  the  action  of  the  ovarian  secretion. 


One  three-grain  tablet  of  the  desiccated  gland 
is  given  three  or  four  times  daily,  for  three 
days  just  before  or  during  the  early  part  of 
the  menstrual  period.  We  have  not  used  this 
sufficiently  to  be  prepared  to  report  upon  its 
value. 

5.  There  is  much  to  be  desired  relative  to 
our  knowledge  and  treatment  of  this  type  of 
cases. 


MALIGNANT   HYPERNEPHROMA  OF  THE    KIDNEY,   ITS  CLINICAL 

COURSE  AND  DIAGNOSIS,  WITH  A  DESCRIPTION  OF  THE 

AUTHOR'S   METHOD   OF   RADICAL   OPERATIVE   CURE^ 

By  albert  a.  BERG,  M.  D.,  New  York  City 

Associate  Surgeon  Mount  Sinai  Hospital;  Associate  in  Suxgety  Cdlege  of  Physicians  and  Surgeons;  Surgeon  to  the  Bronx  Hospital 


IN  THE  Mount  Sinai  Hospital  reports 
for  1905-6,  Vol.  v.,  the  writer  published 
the  cases  of  malignant  hypernephroma 
that  had  been  admitted  to  all  the  ser- 
vices of  the  hospital  from  1898  to  January, 
1907.  During  this  period  there  were  admit- 
ted to  the  hospital  twenty-five  cases  of  renal 
neoplasm,  twenty-one  of  which  proved  to  be 
hypernephroma,  or  perithelial  sarcoma  of 
the  kidney;  that  is,  Sj)4  per  cent  of  the  cases 
of  renal  tumor  belonged  to  the  class  of  hyper- 
nephroma. This  corresponded  roughly  with 
the  frequency  of  occurrence  of  this  malady 
in  the  Allgemeiner  Krankenhaus  in  Vienna 
From  this  clinic,  Albrecht  reported  twenty- 
eight  cases  of  hypernephroma  out  of  thirty- 
two  cases  of  renal  tumor.  Block,  out  of  one 
himdred  and  twenty-six  cases  of  malignant 
tumor  at  the  Israel  clinic,  reported  eighty- 
six  as  being  hypernephroma. 

Since  January,  1907,  there  have  been  on 
the  first  surgical  service  of  Mount  Sinai 
Hospital  thirteen  additional  cases  of  renal 
neoplasm,  of  which  nine  were  undoubtedly 
hypernephroma;  two  more  were  dinically 
hypernephroma,  but  inasmuch  as  they  were 
not  operated  upon  this  clinical  diagnosis 
could  not  be  substantiated  by  an  histological 
one;  one  was  a  mixed  tumor  —  mjrxosarcoma 


and  adenocarcinoma,  and  one  was  a  carcinoma 
secondary  to  renal  calculi. 

In  this  new  series  of  thirteen  cases,  70  per 
cent  were  histologically  hypernephroma,  84 
per  cent  plus  were  clinically  hypernephroma, 
which  is  almost  the  same  proportion,  as  in 
our  previous  report.  From  these  figures  and 
from  those  of  Albrecht  and  Block  we  must 
infer  that  hypernephroma  is  by  far  the  most 
common  of  renal  tumors. 

In  our  new  series  seven  of  the  imdoubted 
cases  of  hypernephroma  were  in  adults, 
varying  from  twenty-two  to  sixty  years 
of  age;  one  was  in  a  child  of  six  years  of 
age. 

The  term  hypernephroma  was  applied  by 
Birch-Hirschfeld  to  tumors  arising  from 
adrenal  tissue  located  ekewhere  than  in  the 
suprarenal  gland.  Such  islands  of  adrenal 
tissue,  called  adrenal  rests,  occur  most  fre- 
quently in  the  kidney  beneath  its  capsule. 
They  have  also  been  found  under  the  capsule 
of  the  liver  along  the  course  of  the  spermatic 
artery,  in  the  spermatic  cord,  and  on  the 
peritoneum  near  the  ovaries.  Tumors  arising 
from  such  adrenal  rests  have  been  designated 
as  hypemephromata.  Wilson  and  Ribbert 
have  recently  maintained  that  hypemephro- 
mata originate  from  the  remains  of  the  Wolffian 
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bodies.  These  two  authors  deny  the  origin 
from  adrenal  rests. 

It  is  the  intent  of  the  author  in  this  paper 
to  consider  the  relative  malignancy  of  hyper- 
nephromata,  its  diagnosis,  and  especially  the 
method  of  removal  of  the  tumor. 

The  question  of  the  relative  malignancy  of 
hypernephroma  is  a  disputed  one.  Writers 
upon  this  subject  differ  very  considerably  on 
this  point.  Thus  Block,  writing  from  Israel's 
clinic,  reports  about  one-third  of  the  cases  as 
being  racjically  cured  by  operation,  whereas 
Kronlein  could  only  report  two  cases  alive 
out  of  eleven,  one,  one  and  a  half  years  after 
operation,  and  one  six  years  after  the  opera- 
tion. Of  our  own  cases  all  those  in  the  first 
series  have  died,  and  of  the  present  series 
six  have  died,  two  are  living  eight  and  nine 
months,  respectively,  after  the  operation, 
and  one  has  been  operated  upon  very  recently. 

Our  own  statistics,  therefore,  bear  out  the 
view  of  Kronlein  that  hypernephroma  is  a 
very  maUgnant,  if  not  the  most  maUgnant 
of  renal  tumors.  On  the  other  hand,  it 
should  be  distinctly  noted  that  hypernephro- 
ma can,  and  sometimes  does,  follow  a  very 
benign  course. 

Thus  a  patient  of  the  writer's  has  had  a  hyper- 
nephroma of  the  left  kidney  for  at  least  ten  years. 
During  this  time  she  has  suffered  with  repeated 
attacks  of  hsematuria,  and  some  five  years  ago  the 
writer  operated  upon  her  for  an  acute  gangrenous 
cholecystitis,  from  which  she  made  a  smooth,  unin- 
terrupted recovery.  The  hypernephromatous  tumor 
has  not  been  removed  on  account  of  her  poor  phys- 
ical condition  and  yet  during  these  ten  years  she 
has  not  lost  ground  materially.  She  is  now  over 
sixty  years  of  age,  attends  to  all  of  her  work,  and 
feels  well.  Of  course,  it  is  not  positive  that  her  left 
renal  tumor  is  of  a  h3rpernephromatous  character, 
yet  it  is  a  nodular,  irregular  mass,  with  areas  of 
hardness  and  softness,  it  bleeds  from  time  to  time, 
and  in  every  respect  resembles  our  other  cases  of 
hypernephroma. 

Another  one  of  our  patients  was  admitted  to  the 
hospital  for  intense  sciatic  pains.  The  man  was  in 
excellent  physical  condition  and  had  been  treated 
for  months  with  all  the  remedies  that  are  usually 
employed  for  the  treatment  of  sciatica.  On  rectal 
examination  a  pulsating  tumor  was  felt  in  the  lower 
portion  of  the  pelvis,  close  to  the  lateral  pelvic  wall, 
and  adherent  to  the  ischium.  This  pulsating 
tumor  was  thought  to  be  an  aneurism  of  the  gluteal 
artery,  and  for  its  cure  ligation  of  the  internal  iliac 
artery  was  practiced.  The  patient  succumbed  from 
peritonitis,  and  on  autopsy  the  tumor  was  found  to 


be  a  hypernephroma,  secondary  to  a  small  hyper- 
nephromatous tumor  in  the  kidney.  The  patient 
was  not  cachectic,  gave  no  evidence  at  all  of  the 
primary  hypernephroma  in  his  kidney. 

How  shall  such  radically  diflEerent  rliniral 
courses  of  this  malady  be  explained?  On 
the  one  hand  that  of  a  most  malignant  tumor 
and  on  the  other  that  of  a  benign  affection. 

It  is  readily  conceivable  that  hjTpemeph- 
romata  may  at  one  period  of  their  course 
be  of  a  benign  character,  growing  very  slowly, 
giving  few  or  no  symptoms  (occasional 
haematuria,  rarely  a  palpable  tiunor),  not 
interfering  with  general  well-being  and 
differing  from  other  benign  tmnors  only  in 
the  fact  that  they  may  occasion  metastases 
in  distant  organs.  Pathologists  may  claim 
that  benign  tumors  never  give  rise  to  metas- 
tatic deposits,  but  hypernephromata  like 
adenomata  of  the  thyroid,  which  histologi- 
cally they  strongly  resemble  may  cause 
metastases  and  yet  be  entirely  benign  in 
their  clinical  course.  The  explanation  of 
this  is  seen  when  we  look  at  the  minute 
anatomical  structure  of  hypernephroma.  The 
simplest  types  of  these  tumors  consist  of 
alternating  colunms  of  cells  and  blood 
vessels,  and  because  of  this  intimate  relation 
between  the  cells  and  blood  vessels,  it  is 
possible  for  fragments  of  the  cells  to  be 
dislodged  into  the  blood  stream  and  carried 
to  other  organs.  Thus  there  have  been  reported 
in  the  literature  several  cases  of  secondary 
hypernephromatous  tumors  in  the  bones,  etc., 
with  no  evidence  of  a  primary  kidney  tumor, 
and  no  clinical  manifestations  of  malignant 
disease,  and  with  a  long  period  of  life  after 
the  diagnosis  of  metastatic  hypernephroma 
was  made.  Such  metastases  are  usually 
single  but  they  may  be  multiple,  and  when 
they  are  removed  they  are  not  likely  to  recur. 
We  have  no  knowledge  of  how  long  this  benign 
period  lasts.  It  may  be  for  many  years.  As 
most  of  the  patients  with  malignant  hyperne- 
phroma are  of  full  adult  life,  and  as  the 
neoplasm  arises  from  foetal  remains  it  is 
more  than  likely  that  the  tumor  formation 
occurred  therein  at  a  much  earlier  period  of 
life,  progressed  slowly  and  gave  no  marked 
symptoms.  Hence  it  remained  unperceived  and 
unrecognized,  unless  a  metastasis  formed  in 
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a  superficial  organ  and  so  permitted  of  the 
diagnosis  being  made.  At  times  the  primary 
renal  tumor  grows  to  large  size,  as  in  the 
woman  whose  history  has  been  cited  above. 
The  occasional  occurrence  of  malignant 
hypernephroma  in  children  would  bear  out 
the  view  that  early  tumor  formation  in  the 
fcetal  remains  (whether  of  adrenal  rests  or 
Wolffian  bodies)  does  occur. 

At  some  time  or  other  a  malignant  degenera- 
tion of  the  benign  hypernephroma  takes  place. 
Then  commences  the  active  period  of  the 
disease,  and  from  now  on  the  tumor  manifests 
all  the  signs  of  extreme  malignancy.  It 
grows  rapidly,  infiltrates  neighboring  struc- 
tures, bleeds  profusely,  causes  marked  cach- 
exia and  death. 

To  sirni  up  the  remarks  just  made: 

Hypemephromata  commence  to  develop 
early  in  life  from  foetal  remains  of  adrenal 
rests  or  Wolffian  bodies;  at  the  earUest 
period  of  their  development  they  are  benign 
tumors,  usually  of  small  size,  occasionally  of 
quite  marked  proportions,  giving  no  symp- 
toms of  their  presence,  unless  by  their  size  or 
by  a  metastasis  in  a  superficial  organ.  At 
some  time,  maybe  in  childhood  or  in  adult 
life,  a  malignant  degeneration  of  the  benign 
tumor  takes  place,  and  then  commences  the 
active  period  of  the  disease  in  which  the 
patients  come  under  our  observation.  At 
this  time  the  tiunor  is  of  the  greatest  malig- 
nancy. Only  in  such  a  way  can  we  reconcile 
the  diverse  clinical  manifestations  of  hyper- 
nephromata  and  the  different  views  of 
clinicians  as  to  the  relative  malignancy  of 
this  t3T>e  of  neoplasm. 

Now  as  to  the  symptoms  and  diagnosis  of 
hypemephromata.  As  was  just  said,  during 
the  benign  period  it  is  rarely  possible  to 
recognize  the  primary  focus  of  the  disease.  . 
The  tumor  is  small,  it  usually  does  not  bleed, 
and  it  does  not  interfere  with  the  general 
well-being  of  the  individual.  Now  and 
then  the  tumor  will  grow  to  considerable  size 
and  then  be  recognized;  again,  a  metastasis 
in  the  bones  or  some  other  organ  will  occasion 
symptoms  that  lead  to  the  recognition  of  a 
txunor  and  the  histological  examination  there- 
of will  reveal  its  character.  But  in  the  active 
or  malignant  period  of  the  disease  the  symp- 


toms develop  rapidly.  Most  of  the  patients 
suffer  only  for  a  short  time  before  they  seek 
medical  advice.  In  our  present  series  the 
longest  period  during  which  symptoms  were 
manifested  was  two  years,  and  the  shortest 
a  few  months. 

In  our  first  series  the  largest  percentage  of 
patients,  six  of  the  twenty-one,  presented  as 
an  initial  symptom  a  dull  ache  or  sharp  pain 
in  the  loin  or  abdomen,  which  sometimes 
radiated  to  the  lower  extremities.  In  the 
present  series  this  pain  was  noticed  in  six 
of  the  eleven  patients.  It  was  not  of  a  colicky 
character.  This  pain  is  variously  explained; 
by  some  it  is  believed  to  be  due  to  pressure 
on  the  liunbar  plexus,  by  others  to  increased 
kidney  tension  occasioned  by  haemorrhages 
within  the  tumor.  This  pain  may  exist  some 
time  before  any  other  symptom  or  physical 
sign  appears.  Albrecht  and  Israel  consider 
that  a  long  duration  of  lumbar  pain  prior  to 
the  occurrence  of  haematuria  is  of  diagnostic 
importance  in  the  differentiation  of  hyper- 
nephroma from  other  varieties  of  renal 
neoplasm.  In  some  of  these  patients  there 
will  be  microscopic  blood  in  the  urine  for 
some  time  prior  to  the  occurrence  of  macro- 
scopic haematuria:  therefore  the  importance 
of  a  careful  urinary  analysis  for  red  blood 
cells  in  all  cases  of  persistent  lumbar  pain,  of 
which  the  causation  is  in  doubt,  is  very 
evident. 

In  one  of  our  present  series  the  initial 
symptom  was  a  sudden  onset  of  pain  in  the 
lower  portion  of  the  right  chest. 

The  patient  thought  the  pain  was  due  to  his  having 
slept  hy  an  open  window,  and  reported  that  it  was 
made  worse  by  breathing.  There  was  no  cough, 
no  fever,  occasional  sweats,  and  the  right  lower 
thoracic  region  was  tender  to  pressure.  This  pain 
and  tenderness  lasted  four  weeks,  and  then  improved 
so  that  the  patient  could  return  to  work.  Three 
weeks  later  he  was  struck  in  the  right  scapular 
region  by  a  roll  of  oilcloth,  and  following  this  a 
swelling  the  size  of  a  walnut  appeared  at  the  site  of 
the  injury.  This  swelling  gradually  increased  in 
size,  —  it  was  punctured  several  times  by  his  family 
physician,  and  only  blood  was  obtained.  He  lost 
flesh  and  strength,  and  was  markedly  constipated. 
His  urine  contained  red  blood  cells.  On  his  admis- 
sion to  the  hospital  there  was  an  irregularly  oval, 
smooth,  semi-fluctuating  tumor,  extending  from  the 
spine  to  the  right  posterior  axillary  line  over  the 
seventh,  eighth  and  ninth  ribs.    There  was  no  tumor 
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palpable  in  either  loin,  or  in  the  abdomen,  though 
when  pressure  was  made  in  the  right  upper  quad- 
rant of  the  abdomen,  pain  referred  to  the  site  of  the 
tumor  was  complained  of.  The  liver  outlines  were 
approximately  normal  to  percussion.  There  was 
sUght  dullness  from  just  below  the  angle  of  scapula 
to  the  base  on  the  right  side,  and  over  the  dull  area 
the  breath  sounds  were  slightly  diminished.  At 
operation,  the  very  vascular,  soft  and  necrotic  tumor 
was  found  to  extend  into  the  thorax,  below  the  level 
of  the  diaphragm,  which  had  been  pushed  upward 
by  it,  and  into  the  right  kidney  region;  posteriorly  it 
had  invaded  the  bodies  of  the  lower  dorsal  vertebrae. 

In  discussing  this  tumor  with  the  pathol- 
ogist, Dr.  Mandlebamn,  prior  to  its  histo- 
logical examination,  he  suggested  hyperne- 
phroma, and  chiefly  because  of  the  presence 
of  red  blood  cells  in  the  urine.  Persistent 
lumbar  pain  then  without  assignable  cause, 
and  red  blood  cells  in  the  urine,  are  strongly 
suggestive  of  hypernephroma. 

Haematuria,  microscopic  or  macroscopic  in 
character,  occurs  in  a  number  of  the  patients 
with  hypernephroma.  The  importance  of 
examining  the  urine  for  microscopic  blood 
has  already  been  dwelt  upon. 

Macroscopic  haematuria  is  in  many  cases 
the  earliest  symptom  of  the  disease  (in  one 
case  of  present  series).  The  haematuria  is 
usually  attended  with  colicky  pain  radiating 
to  the  bladder,  frequent  urination  and  tenes- 
mus. Sometimes  the  bleeding  is  profuse, 
again  slight,  and  sometimes  there  are  long 
ureteral  casts  of  blood  in  the  mine.  In  com- 
parison with  other  malignant  kidney  tiunors 
the  hypemephromata  are  less  likely  to  be 
attended  by  haematuria.  Thus  Israel  com- 
puted that  92  per  cent  of  the  cases  of  malig- 
nant kidney  neoplasm  are  attended  with 
macro-  or  microscopic  hasmaturia,  and  that 
in  70  per  cent  this  is  the  initial  symptom. 
Of  Albrecht's  hypernephroma  cases,  39.3 
per  cent  had  blood  in  the  urine  at  some  time 
of  the  disease,  whereas  in  only  21.4  per  cent 
was  it  the  initial  symptom. 

In  our  first  series  haematuria  was  the  initial 
symptom  in  13.6  per  cent,  while  in  40  per 
cent  there  was  blood  in  the  urine  at  some 
time  or  other.  In  our  last  series,  blood  was 
present  in  the  urine  in  four;  i.  e.,  36  per  cent 
(macroscopic  in  three,  and  microscopic  in 
one),  and  no  blood  in  the  other  seven.  A 
study  of  the  specimens  of  hypernephromatous 


kidney  will  explain  why  haematuria  is  absent 
in  so  many  instances.  In  quite  a  number  the 
entire  secreting  structiure  of  the  organ  has  been 
destroyed,  and  the  pelvis  thereof  completely 
filled  with  tiunor  masses.  As  such  organs 
secrete  no  mine,  there  is  no  product  to  con- 
taminate the  healthy  urine  of  the  other 
kidney,  and  as  the  pelvis  is  choked  with 
tiunor  masses  no  blood  can  make  its  way 
through  it  into  the  ureter  and  bladder.  In 
two  of  the  first  series,  and  in  three  of  the 
present  series  of  cases,  such  a  condition  exist- 
ed: In  some  patients  the  haematuria  is  the 
first  symptom  to  attract  the  patient's  notice, 
but  examination  will  reveal  a  more  or  less 
large  tiunor  in  the  loin;  but  in  others  no 
physical  abnormality  can  be  detected  by 
palpation  in  either  loin.  This  latter  does  not 
mean  that  no  tumor  is  present,  for  a  tumor 
at  the  upper  pole  of  the  kidney,  by  displacing 
the  diaphragm  upward  may  attain  even  large 
size,  and  yet  not  be  palpable  in  the  loin.  Israel 
believes  that  a  long  interval  between  the  at- 
tacks of  haematuria  points  to  the  probable  di- 
agnosis of  hypernephroma. 

Progressive  loss  of  weight.  Weakness  and 
anaemia  are  often  the  earliest  s3miptoms  of 
h}rpemephroma.  This  was  the  case  in  three 
patients  of  the  first  and  in  one  of  the  second 
series.  In  these  patients  there  is  usually  a 
large,  rapidly  growing  tumor  present.  Some- 
times the  presence  of  a  tumor  in  the  abdomen 
is  the  first  abnormal  thing  that  is  noticed, 
and  in  a  majority  of  the  patients  a  tiunor 
becomes  palpable  in  the  loui  sooner  or  later 
in  the  disease. 

In  our  first  series  51  per  cent  had  a  palpable 
tumor  in  the  loin  at  Uie  time  of  their  admission 
to  the  hospital,  and  in  our  present  series  nine 
out  of  eleven  had  such  a  palpable  mass.  The 
tumor  varied  in  shape,  size,  consistency  and 
fixidity.  In  some  instances  it  was  rather 
small,  hard  and  nodular;  the  larger  tiunors 
were  of  unequal  consistency,  hard  in  places, 
softer  and  elastic  in  others,  and  semi-fluctu- 
ant. The  nodular  character  seemed  to  belong 
to  all  the  tumors,  and  Israel  considers  this 
of  differential  diagnostic  value  from  other 
malignant  kidney  tumors.  The  smaller 
tumors  are  usually  freely  movable;  the  larger 
ones  are  more  or  less  firmly  fixed. 
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As  has  already  been  stated,  the  presence 
of  one  or  more  metastatic  tumors  is  sometimes 
the  very  first  evidence  of  the  disease,  and 
depending  upon  whether  the  metastasis  occurs 
in  the  benign  or  maUgn  period  of  the  disease 
will  the  secondary  deposit  manifest  the 
characteristics  of  a  kind,  slowly  growing  timior 
or  of  a  rapidly  growing,  ulcerating  malignant 
neoplasm.  In  two  of  our  first  series  of  cases 
such  metastases  (one  in  the  ischium  and  one 
in  the  frontal  bone)  were  the  first  evidences  of 
the  malady,  and  in  both  patients  the  second- 
ary tumors  acted  in  a  benign  way.  One  patient 
succumbed  to  peritonitis  from  transperitoneal 
ligation  of  the  internal  iliac  artery,  done 
because  the  tumor  was  supposed  to  be  an 
aneurism  of  the  internal  iliac  artery,  and  the 
other  patient  remained  well  for  several  years 
after  Uie  removal  of  the  frontal  bone  tumor, 
but  idtimately  succumbed. 

The  metastases  are  most  frequently  located 
in  the  long  bones,  in  the  bones  of  the  skull, 
stemiun  or  pelvis,  or  in  the  lung.  They  are 
usually  painful  and  when  situated  in  the 
bones  they  do  not  excite  any  periostitis,  but 
gradually  cause  erosion  of  the  cortical  sub- 
stance, and  so  occasion  spontaneous  fracture. 
This  latter  fact  is  of  importance  in  the  X-ray 
diagnosis  of  such  bone  tumors.  Though  the 
metastatic  tumor  is  often  the  first  s}miptom 
noticed,  yet  frequently  a  physical  examina- 
tion will  reveal  a  nodular  tumor  in  the  loin, 
or  a  careful  urinary  examination  will  show 
the  presence  therein  of  red  blood  cells.  Hence 
the  importance  of  making  a  thorough  physical 
examination  and  urinary  analysis  in  all  cases 
of  neoplasms,  and  most  especially  those  of 
bones.  This  was  well  illustrated  in  the 
patient  with  a  thoracic  tumor  whose  history 
was  cited  above;  here  the  presence  of  red 
blood  cells  in  the  urine  led  to  the  diagnosis  of 
hypernephroma. 

It  is  to  be  noted  that  the  metastases  of 
hypernephroma  are  very  often  single;  this 
has  an  important  bearing  in  the  consideration 
of  the  treatment  of  such  cases;  for  whereas 
with  other  varieties  of  maUgnant  tumors  we 
would  decline  to  remove  either  the  primary 
or  secondary  tmnor,  because  the  metastatic 
foci  of  the  disease  are  apt  to  be  multiple, 
yet  in  this  variety  of  growth  we  would  be 


justified   in   extirpating   both   the   primary 
tmnor  and  the  secondary  deposit. 

The  metastases  from  hypemephromata  are 
esp)ecially  likely  to  take  place  through  the 
blood  stream,  tiiough  the  writer  has  recently 
foimd  the  neighboring  lymphatic  glands  and 
lymphatics  enlarged  in  several  cases.  The 
reason  of  this  tendency  to  spread  through  the 
medium  of  the  blood  stream  lies  in  the  fact 
that  tiunor  cells  bear  a  most  close  and  in- 
timate relation  to  the  blood  vessels,  and  also 
because  these  neoplasms  frequently  extend 
and  grow  into  the  renal  vein  and  inferior 
vena  cava.  Israel  foimd  a  thrombosis  of  the 
renal  vein  with  tumor  masses  in  thirteen  of 
his  eighty-six  cases,  and  the  writer  found  it 
in  several  of  his  cases. 

In  one  recent  case  the  renal  vein  and  in- 
ferior vena  cava  were  filled  with  timior  masses, 
most  of  which  were  removed  at  the  time  of 
operation.  This  spread  of  the  tiunor  to  the 
large  blood  vessels  is  especially  important 
when  we  consider  the  technical  details  of 
the  removal  of  these  tmnors.  In  several  of 
our  patients  there  developed  after  operation 
symptoms  of  general  systemic  intoxication, 
which  seemed  to  result  from  the  dissemina- 
tion of  tumor  tissue  by  the  manipulations 
connected  with  its  removal.  The  fear  of  such 
dissemination,  and  the  attempt  to  do  a  com- 
plete radical  cure,  had  led  the  writer  to  his 
present  method  of  operating. 

Israel  has  laid  considerable  stress  upon 
moderate  temperature  elevations  occurring 
with  hypernephroma;  we  have  noticed  such 
temperature  elevations  whenever  a  large 
tumor  was  present,  especially  when  the 
latter  was  rapidly  growing,  and  have  ascribed 
this  either  to  haemorrhage  into  the  tumor  or 
to  the  absorption  therefrom  into  the  circula- 
tion of  necrobiotic  matter. 

In  a  detailed  discussion  of  the  diagnosis  and 
differential  diagnosis  of  hypernephroma  it  is 
well  to  consider  the  disease  in  its  initial  and 
later  stages.  First,  as  to  those  cases  in  which 
pain  in  the  loin  is  the  first  symptom.  Some 
of  the  patients  will  endure  the  pain  for  quite 
a  time  before  they  seek  medical  advice,  and 
when  they  finally  do  consult  the  physician 
there  may  be  a  palpable,  nodular  tmnor  in  the 
loin.   In  such  cases  a  long  duration  of  the  pain 
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is  suggestive  of  the  tumor  being  a  hyperneph- 
roma. Other  patients  endure  the  pain  until 
an  attack  of  haematuria  occurs;  in  such 
cases  a  long  interval  of  pain  prior  to  the  occur- 
rence of  haematuria  suggests  the  diagnosis  of 
hypernephroma.  Altogether  in  hyperneph- 
roma, limibar  pain  is  more  apt  to  be  a  striking 
symptom  than  it  is  with  the  other  varieties  of 
renal  neoplasm. 

Should  the  patients  of  this  class  seek 
relief  in  the  early  stages  of  their  suffering, 
i.  e.,  prior  to  the  appearance  of  a  tumor  or  to 
the  occurrence  of  haematuria,  then  the  diag- 
nosis cannot  be  arrived  at.  In  such  cases  we 
will  have  to  consider  all  the  possible  causes  of 
pain  in  the  loin,  and  by  thorough  examination 
and  careful  observation  try  to  exclude  first 
one  and  then  the  other  cause.  In  these 
patients  it  is  especially  important  to  examine 
the  urine  repeatedly  for  microscopic  blood 
cells.  If  red  blood  cells  are  present,  the  finding 
will  be  especially  significant  if  it  is  proved  by 
ureteral  catheterization  that  they  come  from 
the  kidney  corresponding  to  the  side  of  the 
pain,  and  if  by  X-ray  examination  we  can 
exclude  the  presence  of  renal  stone. 

It  has  been  pointed  out  by  Israel  that 
where,  because  of  pain  in  the  loin  and  haema- 
turia (whether  macro-  or  microscopic),  we 
suspect  the  presence  of  a  neoplasm  of  the 
kidney,  the  occurrence  of  moderate,  irregular 
temperature  elevations  is  suggestive  of  the 
tumor  being  of  adrenal  type.  Thus  he  has 
found  that  in  57  per  cent  of  his  cases  of  ad- 
renal tumors  there  were  these  irregular 
temperature  elevations,  whereas  in  only  one 
or  two  per  cent  of  the  other  cases  of  renal 
tumor  did  such  fever  occur.  In  10  of  our 
patients,  the  temperature  prior  to  op)eration 
ranged  between  99-100°,  and  in  only  two  did 
it  reach  102*^.  We  have  not  found  in  these 
early  stages  of  this  disease  that  the  patients 
lose  markedly  in  flesh  or  strength. 

The  presence  of  a  palpable  tiraior  in  the 
loin  makes  the  diagnosis  in  these  cases  some- 
what easier.  We  have  first  of  all  to  recognize 
the  tumor  as  a  retroperitoneal  one,  thereby 
excluding  the  possibility  of  its  being  gall- 
bladder, liver  or  stomach;  secondly,  we  must 
differentiate  between  the  varieties  of  retro- 
peritoneal lumbar  tumors,  e.  g.,  lymphosar- 


coma, and  other  types  of  kidney  tumors,  as 
tuberculosis  and  pyonephrosis.  These  diag- 
nostic data  can  be  ascertained  by  careful 
consideration  of  the  clinical  history,  by  dis- 
tention of  the  stomach  and  colon,  by  gastric 
analysis,  by  cystoscopic  examination,  and  by 
analysis  of  the  combined  and  separate  urines. 

In  this  way  we  can  narrow  down  the  diag- 
nosis to  some  form  of  renal  neoplasm,  and  in 
our  conclusion  as  to  what  type  of  tmnor  is 
present  we  are  guided  (i)  by  the  comparative 
frequency  of  occurrence  of  the  different  vari- 
eties of  kidney  tumor;  (2)  by  the  duration  of 
the  symptoms;  (3)  by  the  physical  character- 
istics of  the  tumor  and  its  relation  to  the 
kidney;  (4)  by  the  occurrence  of  irregular 
temperature  elevations;  (5)  by  the  less  fre- 
quency of  haematuria  with  hypernephroma. 

It  has  already  been  pointed  out  that  hyper- 
nephromata  are  much  more  frequent  than  are 
renal  sarcoma  or  carcinoma;  in  our  series,  and 
in  those  of  Albrecht  87  per  cent  of  all  the 
cases  of  renal  neoplasm  belonged  to  the  type 
of  hypernephroma. 

Albrecht  has  also  drawn  attention  to  the 
fact,  and  this  is  confirmed  by  our  own  obser- 
vation, that  a  long  interval  between  the 
initial  symptoms,  pain,  haematuria,  etc.,  and 
the  time  the  patient  applies  for  treatment 
points  to  hypernephroma  as  against  sarcoma 
or  carcinoma.  Again,  as  has  been  pointed  out 
above,  hypernephromata  are  attended  with 
but  little  cachexia,  whereas  in  sarcoma  and 
carcinoma  this  is  an  early  manifestation. 

The  relation  of  the  tumor  to  the  kidney 
and  its  shape  will  sometimes  help  us  materi- 
ally in  the  differentiation.  Thus  it  is  a  well- 
observed  fact  that  sarcoma  and  carcinoma  of 
the  kidney  cause  a  imiform  enlargement  of 
this  organ  and  therefore  the  tumor  maintains 
an  ovoidal  or  reniform  shape,  whereas  hjqjer- 
nephroma  causes  an  enlargement  only  of 
part  of  the  kidney.  The  latter  tumors,  there- 
fore, have  an  irregular,  broad  shape,  and  if 
the  upper  pole  or  lateral  aspect  of  the  kidney 
is  involved  it  may  be  possible  to  palpate  the 
normal  lower  pole  of  the  organ. 

The  recognition  of  the  disease  in  those 
patients  whose  initial  symptom  is  haematuria 
is  often  very  difficult.  Should  there  be  a 
characteristic   palpable   tumor  in   the   loin. 
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much  aid  will  be  aflForded  in  making  the 
diagnosis.  In  the  absence  of  such  a  tumor, 
we  must  first  determine  by  the  cystoscope  and 
ureteral  catheter  from  which  kidney  the  blood 
is  derived;  then  by  X-ray  examination,  physi- 
cal examination  and  urinary  analysis,  exclude 
calculous  disease,  tuberculosis  and  chronic 
inflammation,  and  finally  resort  to  diagnostic 
incision  when  any  doubt  exists  as  to  the 
nature  of  the  kidney  malady. 

As  was  stated  before,  it  is  our  opinion  that 
in  all  those  patients  whose  primary  and  chief 
complaints  are  loss  of  weight  and  strength, 
increasing  weakness  and  lassitude,  there  is  a 
rapidly  growing  and  palpable  tumor  in  the 
loin  or  metastatic  tumors  in  other  organs. 
The  tumor  may  not  have  attracted  the 
patient's  attention,  and  he  may  not  seek 
medical  aid  until  haematuria  occurs,  or  until 
an  increase  in  the  size  of  the  abdomen,  or  a 
continuous  pain  in  the  loin,  or  the  accidental 
palpation  of  a  lump  in  the  abdomen  impels 
him  to  apply  to  the  physician.  In  these 
patients  the  characteristics  of  the  tumor  will 
materially  aid  in  reaching  the  correct  diag- 
nosis. 

The  disease  is  easiest  of  diagnosis  in  patients 
who  come  to  us  complaining  only  of  a  tumor 
in  the  loin.  The  relations  and  characteristics 
of  the  tumor,  the  relative  infrequency  of 
macroscopic  haematuria  and  the  greater 
frequency  of  occurrence  of  hypernephroma, 
and  the  exclusion  of  stone  and  tuberculosis 
by  X-ray  examination,  cystoscopy,  and 
ureteral  catheterization  render  the  diagnosis 
easy. 

The  most  interesting  cases  for  diagnosis 
are  those  in  which  the  initial  manifestation  of 
the  disease  is  a  metastatic  tumor  in  the  bone 
or  other  viscera.  So  frequently  do  these 
metastatic  tumors  occur  in  connection  with 
hypernephroma,  that  it  should  be  our  in- 
variable practice,  when  we  have  to  do  with  a 
growth  of  doubtful  character  in  a  bone  or 
internal  organ,  to  carefully  palpate  the  loin 
for  the  presence  of  a  tumor  and  examine 
the  urine  for  red  blood-cells.  If  we  only  will 
remember  that  tumors  of  the  bones,  limgs, 
or  other  internal  organs  may  be  metastatic 
to  hypernephroma  of  the  kidney  and  always 
follow  the  practice  indicated  above,  many 


cases  will  be  diagnosed  before  they  reach  the 
post-mortem  room  and  pathological  labora- 
tory. It  should  be  noted,  however,  that 
there  occur  cases  of  hypernephroma  with 
metastatic  deposits  in  which  the  most  pains- 
taking examination  will  fail  to  show  any 
abnormality  in  the  urine  or  in  the  kidney 
regions.  In  our  series  of  patients  two  were 
of  this  kind;  but  in  a  third,  who  came  with  a 
painful  tumor  of  the  thorax  at  the  angle  of 
the  scapula,  and  in  whom  long  and  careful 
palpation  of  the  loin  failed  to  reveal  a  kidney 
tumor,  the  diagnosis  was  suggested  by  the 
presence  of  red  blood-cells  in  the  urine. 

Albrecht  thinks  that  a  hypernephroma  of 
the  bone  can  be  differentiated  from  tuber- 
culous osteomyelitis  by  the  absence  of 
periosteal  thickening  and  rarefication,  and 
from  medullary  sarcoma  of  bone  by  the  fact 
that  the  latter  tumors  thin  out,  but  do  not 
destroy  the  cortical  tissue  until  the  final  stages, 
whereas  hypernephromata  destroy  all  the 
component  layers,  viz.,  the  periosteum,  cortex 
and  medulla.  Such  differences  are  of  course 
only  to  be  appreciated  by  X-ray  examination. 

The  diagnosis  in  such  cases  of  this  disease 
as  run  an  atypical  course,  as  the  two  cases  of 
our  series  already  detailed,  cannot  be  made 
except  by  histological  and  post-mortem 
examination. 

In  summing  up  the  remarks  just  made  as  to 
diagnosis,  the  writer  would  insist  on  the  im- 
portance of  the  characteristics  of  the  fenal 
tiunor,  on  the  much  slower  course  of  hyper- 
nephroma, on  their  much  greater  frequency  of 
occurrence  as  compared  with  other  varieties 
of  renal  neoplasms,  on  their  less  frequent 
association  with  haematuria  than  is  the  case 
with  sarcoma  or  carcinoma  of  the  kidney, 
and  on  their  greater  likelihood  to  be  attended 
by  continued  pain  in  the  loin  or  abdomen. 
Furthermore,  the  writer  would  again  insist 
on  the  importance  of  a  careful  palpation  of  the 
kidney  regions  and  urinary  analysis  in  all 
cases  of  tumor  of  the  bones,  lungs  or  other 
internal  organs. 

Before  considering  the  indications  for 
operation,  and  the  manner  of  removing  the 
neoplasm,  the  writer  desires  again  to  draw 
attention  to  two  important  points  in  the 
pathology. 
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First  and  foremost  is  the  intimate  relation 
that  exists  between  the  tumor  cells  and  the 
blood  vessels:  This  accounts  for  the  frequent 
extension  of  the  tumor  into  the  veins.  That 
such  extension  may  take  place  while  the 
timior  is  clinically  benign,  and  so  give  rise  to 
a  clinically  benign  metastasis  in  a  distant 
organ,  has  already  been  referred  to.  Natu- 
rally the  invasion  of  the  veins  is  more  likely 
to  take  place  when  the  tiunor  has  assumed 
malignant  characteristics. 

Block  reports  extension  into  the  renal 
vein  in  thirteen  of  his  eighty-six  cases;  the 
writer  is  unable  to  state  the  percentage  of 
cases  in  his  series  that  showed  extension  of 
the  neoplasm  into  the  renal  vein,  but  he  is  of 
the  opinion  that  this  is  a  very  frequent  com- 
plication, and  explains  why  so  few  cases  of 
lasting  cure  are  effected  by  the  present 
method  of  radical  cure.  Thus  in  one  of  the 
last  three  cases  operated  by  the  writer  the 
vena  cava  and  renal  vein  were  filled  with 
masses  of  tumor  tissue. 

This  intimate  relation  of  the  tiunor  to  the 
blood  vessels  is  of  further  importance  to  the 
surgeon.  The  manipulations  necessary  for 
the  removal  of  the  neoplasm  are  very  likely 
to  inject  the  tiunor  tissue  into  the  veins,  and 
so  occasion  general  systemic  infection  with 
hypemephromatous  material. 

It  is  further  important  to  remember  that 
the  metastases  in  hypernephroma  are  not 
infrequently  solitary  ones.  Consequently  if 
such  a  metastasis  together  with  the  primary 
tumor  are  widely  removed  permanent  and 
radical  cure  is  possible.  In  this  respect  the 
hypemephromata  differ  from  sarcoma  and 
carcinoma,  for  with  both  these  types  of  tumor 
the  metastases  are  usually  multiple.  Thus  in 
one  of  the  cases  in  our  first  series  there  was 
a  solitary  metastasis  in  the  ischium,  and 
Albrecht  reports  a  case  of  single  metastasis 
in  the  clavicle.  Other  cases  with  a  solitary 
metastasis  have  been  reported  in  the  litera- 
ture. In  this  respect  the  hjrpemephromata 
resemble  the  foetal  adenoma  of  the  thyroid 
gland. 

Now  as  to  the  indications  for  operation: 

Impressed  with  the  high  mortality  that 
immediately  attended  or  shortly  followed 
the    removal    of    large    hypemephromatous 


tumors  of  the  kidney,  the  writer  several  years 
ago  took  the  position  that  where  one  had  to 
deal  with  a  large  tumor  that  did  not  materially 
interfere  with  the  general  well-being  of  the 
affected  individual,  and  especially  if  the 
patient  was  an  elderly  one,  or  one  with  dis- 
eased or  compromised  internal  organs,  it 
would  be  better  not  to  interfere  surgically. 

The  bad  operative  results  were  partly  due 
to  profuse  haemorrhage  and  shock,  and  partly 
to  the  dissemination  of  hypemephromatous 
material  into  the  bloodstream  with  symptoms 
of  general  systemic  intoxication  (high  tem- 
perature, rapid  pulse,  etc).  The  route  that 
had  been  followed  for  the  removal  of  these 
tumors  had  either  been  the  lumbar  or  the 
anterior  transperitoneal  one. 

But  since  the  plan  of  operation  which  wiU 
be  here  described  has  been  practiced,  the 
writer  has  failed  to  encounter  the  previously 
noted  haemorrhage  or  shock,  or  evidences  of 
dissemination  of  tumor  tissue,  although  very 
large  neoplasms  have  been  removed.  There- 
fore he  is  more  hopeful  for  the  radical  cure 
by  operation  of  even  those  patients  with  large 
hypemephromata,  provided  the  tiunor  has 
not  infiltrated  the  surrounding  muscular 
structures. 

I  woidd  at  the  present  time  consider  favor- 
able for  operation  a  patient  whose  general 
condition  warrants  siurgical  interference  (this, 
of  course,  includes  a  healthy  opposite  kidney), 
and  when  the  local  relations  of  the  tumor  give 
us  a  fair  hope  of  removing  the  entire  dis^ise. 
A  metastatic  deposit  would  not  deter  me  from 
radical  operation,  provided  careful  observation 
showed  only  a  single  secondary  growth  to  be 
present,  for,  as  has  been  several  times  noted, 
metastases  from  this  tumor  are  often  solitary 
ones.  Of  course,  it  would  be  advisable  in  the 
presence  of  metastatic  deposits  to  operate  upon 
the  primary  malady,  and  the  secondary  de- 
posits at  different  sittings. 

As  to  the  method  .to  be  pursued  in  the 
removal  of  the  kidney  tumor  it  is  essential 
that  the  patient  be  carefully  prepared,  and 
especially  that  the  intestines  be  thoroughly 
emptied.  The  one  great  aim  is  to  prevent 
haemorrhage  and  dissemination  of  tumor 
material  into  the  blood  stream.  This  is 
accomplished  by  a  free  exposure  of  the  aorta, 
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vena  cava,  and  corresponding  renal  vein 
and  artery  before  any  manipulation  with 
the  renal  tumor  is  made,  and  in  the  following 
way:  The  patient  is  placed  upon  the  healthy 
side  with  a  firm  round  pillow  or  table  rest 
imder  this  flank.  An  incision  is  then  made 
from  the  outer  border  of  the  quadratus  lum- 
borum  muscle  on  the  diseased  side  transverse- 
ly across  the  body  to  the  median  line  in  front, 
4  anterior  end  Curving  up  or  down,  depend- 
ing  on  whether  the  timior  occupies  the  hypo- 
chondrium  or  iliac  region.  The  level  of  the 
incision  is  just  below  the  twelfth  rib.  It  is 
deepened  down  through  all  the  muscles  to  the 
kidney  capsule  and  peritoneima.  At  the 
anterior  end  of  the  incision  only  the  rectus 
sheath  is  incised,  the  latter  muscle  then  being 
retracted  inward.  After  careful  hemastasis 
the  peritoneal  cavity  is  opened,  and  the 
viscera  protected  by  hot  compresses,  which 
latter  also  push  and  hold  the  intestines  aside. 
An  exploration  is  now  made  of  the  liver  and 
mesentery  for  evidences  of  metastases;  if  none 
are  foimd  the  radical  operation  is  proceeded 
with.  The  posterior  parietal  peritoneum  just 
outside  of  the  colon  is  incised  parallel  to  the 
course  of  the  colon  and  the  latter  together 
with  its  peritoneal  covering  and  its  mesenteric 
vessels  are  stripped  up  bluntly  from  the  front 
inner  aspects  of  the  tumor,  imtil  the  aorta, 
vena  cava,  and  corresponding  renal  vessels 
are  fully  exposed.  The  cava  and  renal  vein 
are  examined  to  determine  whether  there  is 
tumor  tissue  within  them.  If  so,  this  is  left 
to  be  dealt  with  at  a  subsequent  stage  of  the 


operation,  the  renal  vein  being  now  provision- 
ally doubly  tied.  The  renal  artery  is  similarly 
doubly  deligated,  likewise  the  ureter,  and 
then  the  tumor  is  rapidly  removed  in  retro- 
grade fashion.  It  is  surprising  to  see  how 
scanty  is  the  haemorrhage  and  how  minimal 
the  shock.  What  little  blood  is  lost  comes 
from  a  few  small  vessels  that  run  into  the 
capsule  from  the  surrounding  parts,  and  this 
is  rapidly  checked  by  hot  tampons.  Ji  the 
renal  vein  and  cava  are  free  of  tmnor  tissue, 
drainage  is  made  posteriorly,  and  the  peri- 
toneum and  outer  woimd  rapidly  closed.  If 
the  renal  vein  and  cava  contain  tmnor  thrombi, 
as  in  one  of  the  writer's  recent  cases,  then  the 
cava  should  be  clamped  above  and  below  the 
thrombus  by  a  serafine  forceps,  the  provisional 
ligature  removed  from  the  renal  vein,  and 
the  thrombi  milked  out  of  the  cava  and  renal 
vein.  If  necessary  an  opening  should  be  made 
in  the  cava  to  facilitate  the  removal  of  the 
tmnor  mass.  After  thorough  evacuation  of 
the  tumor  from  these  vessels  the  vein  should 
be  tied  seciurely,  or  if  the  cava  has  been  opened 
this  should  be  closed  by  suture  —  drainage 
posteriorly  and  closure  of  the  peritoneimi  and 
outer  woimd  as  above. 

The  writer  has  done  this  operation  six 
times,  with  one  operative  death. 

With  this  metihod  of  removing  the  pri- 
mary tiunor,  and  dealing  with  the  deposits 
in  the  veins,  the  writer  hopes  at  a  future 
time  to  report  mote  favorable  results  from 
the  radical  operative  treatment  of  hyper- 
nephroma. 
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THE  study  of  blood  pressure  begins  with 
the  work  of  Stephen  Hales  in  1733, 
one  hundred  and  seventeen  years  after 
Harvey's  first  description  of  the  circu- 
lation. PoiseuiUe,  in  1828,  made  the  first 
great  improvement  in  the  method  with  the 
description  of  the  mercurial  manometer, 
which  Ludwig  converted  into  a  self -registering 
instnmient,  nineteen  years  later.  These 
methods  study  blood  pressure  by  direct 
measurement,  and  demand  in  consequence  the 
opening  of  blood  vessels  for  the  insertion  of 
the  connecting  cannula.  Quite  naturally, 
therefore,  they  are  not  suitable  for  clinical 
determinations  on  man. 

From  the  myriad  of  men  who  have  con- 
cerned themselves  with  the  development  of 
accurate  clinical  methods,  three  names  stand 
out  most  prominently:  Vierordt,  who  sug- 
gested in  1855  the  principle  of  the  indirect 
estimation  of  blood  pressure  by  the  oblitera- 
tion of  the  pulse  by  the  direct  application  of 
weights  to  the  radial  artery;  Marey,  who  in 
1876  utilized  water  tmder  pressure  as  such 
weight,  while  depicting  the.  pulse  curve  by  a 
recording  lever  and  tambour;  and  Basch, 
who  in  the  same  year  specified  the  pressure 
in  terms  of  mercury. 

At  the  present  time  there  are  many  instru- 
ments suitable  for  clinical  use.  For  the  most 
part  they  consist  of  a  flat  rubber  bag  encased 
in  an  imyielding  cuff  of  1 2  cm.  width,  which  is 
placed  about  the  upper  arm  and  is  blown  up 
by  air  pressure.  This  is  connected  with  a 
mercury  manometer  and  dial,  or  a  recorder 
which  is  influenced  by  the  expansion  of  air 
in  a  chamber  between  two  thm  metal  discs, 
giving  its  readings  in  terms  of  millimetres  of 
mercury. 

Two  pressures  may  be  taken,  and  from  these 
others  may  be  calculated.  The  maximum  or 
systolic  blood  pressure  is  that  pressure  which 
obtains  at  the  crest  of  the  pulse  wave,  and  may 
be  determined  by  noting  the  pressure  that  is 
necessary  to  block  the  passage  of  the  pulse 


wave.  Taken  in  the  brachial  artery  it  tends 
to  approximate  the  lateral  pressure  in  the 
aorta.  The  minimum  or  diastolic  pressure 
is  that  pressure  which  exists  at  the  trough  of 
the  pulse  wave;  it  measures  the  peripheral 
resistance,  and  represents  the  resistance  made 
by  the  arteries  to  the  expulsion  of  blood  from 
the  heart.  The  difference  between  the  systolic 
and  diastolic  pressures  is  called  the  pulse 
pressure,  and  supplies  an  index  of  the  output 
of  the  heart  per  systole.  The  greater  the 
difference  between  the  first  two  pressures,  the 
greater  will  be  the  amount  of  blood  entering 
the  arteries.  The  mean  pressure  in  the  arter- 
ies may  be  computed  as  suggested  by  Daw- 
son, by  adding  one  third  the  pulse  pressure  to 
the  diastolic  pressure.  Systolic  pressure 
usually  has  been  measured  by  detemmiing 
the  pressure  at  which  the  radial  pulse  be- 
comes perceptible  to  the  palpating  finger 
after  the  pressure  obliterating  the  brachial 
has  been  gradually  released. 

Since  the  auscultatory  method  was  intro- 
duced by  Korotkow  in  1905,  it  has  been 
shown  that  the  palpatory  method  gives  lower 
and  more  inaccurate  readings  than  the  former. 
Thus  Korotkow  foimd  his  determinations  10 
to  12  mm.  higher  with  the  auscultatory 
method;  Gittmas,  differences  of  an  average 
of  16.7  mm.  in  61  cases;  while  Warfield  in  a 
recent  paper  records  variations  of  8  to  14  nun. 

The  systolic  pressure  should  be  determined 
with  a  small  bell  stethoscope  placed  over  the 
brachial  artery  and  just  below  the  compressing 
cuff.  It  will  be  foimd  to  correspond  to  the 
first  sound  which  appears  in  the  vessel  as 
compression  is  released  sufficiently  to  allow 
the  blood  to  rush  again  into  the  lower  artery. 

The  phases  of  tone,  described  by  Korotkow, 
which  are  heard  during  the  different  stages 
of  pressure  upon  the  brachial  artery  in  man 
have  been  modified  into  five  stages  by 
Ettinger,  Fischer,  and  others.  The  first 
phase  is  a  more  or  less  sharp,  clear  tone  corre- 
sponding to  the  passage  of  the  first  pulse  waves 
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under  the  compressing  cufif.  This  tone  per- 
sists during  the  second  phase  but  is  modified 
by  a  series  of  murmurs.  The  third  phase  is  a 
transition  to  a  loud,  sharp,  clear  tone,  which 
gradually  or  suddenly  becomes  dull  at  the 
beginning  of  the  fourth  phase.  The  fifth 
phase  marks  the  cessation  of  all  sounds. 
Diastolic  pressure  has  been  read  frequently 
in  this  country  at  the  point  of  disappearance 
of  all  sound,  following  the  statements  of 
Ettinger,  Hirschfelder,  Gittings,  and  Good- 
man and  Howell.  Korotkow,  however,  from 
theoretical  considerations  placed  the  diastoUc 
pressure  at  the  point  where  the  clear,  loud 
tone  was  replaced  by  a  dull  tone  —  the  be- 
ginning of  the  fourth  phase.  This  has  been 
confirmed  by  many  observers,  among  whom 
we  may  mention  Fischer,  Lang  and  Manswe- 
tona,  Warfield,  and  others. 

The  majority  of  pressure  observations  in 
obstetric  literature  concerns  systolic  pressure 
alone,  determined  by  palpatory  methods. 
Such  observations,  even  though  of  limited 
value,  possibly,  in  a  comparison  with  more 
complete  study,  have  been  helpful  occasion- 
ally in  certain  clinical  conditions,  especially 
since  there  are  no  large  series  in  which 
diastoUc  pressure  has  received  attention. 
However,  we  believe  that  these  may  be  ad- 
duced occasionally  in  indirect  applications  to 
give  a  false  sense  of  security.  The  term  blood 
pressure,  unless  otherwise  quaUfied,  will  be 
taken  for  systolic  pressure  in  this  paper. 

It  is  my  purpose  in  this  article,  after  con- 
sideration of  certain  features  of  blood  pressure 
observed  in  pregnancy,  labor,  and  the  puer- 
perium,  to  emphasize  the  following  points: 
That  comparatively  low  blood  pressure  may 
be  found  in  obstetric  patients  with  no  other 
evidence  of  abnormality  in  health;  that 
eclampsia  may  occur  with  low  blood  pressure, 
notwithstanding  the  generally  accepted  belief 
to  the  contrary;  and  that  extremely  low  blood 
pressure  may  be  a  forewarning  of  shock  fol- 
lowing labor,  and  not  due  to  haemorrhage. 

NORMAL  PREGNANCY  AND   LABOR 

Attempts  were  early  made  to  ascertain  the 
influence  of  pregnancy,  labor,  and  the  puer- 
perium  upon  blood  pressure,  yet  the  inaccura- 
cies of  the  earlier  instruments  available  did 


not  permit  of  trustworthy  data.  Yet  in  1884 
Lebedoff  and  Porochjakow  published  their 
observations  with  a  Basch  sphygmoma- 
ijLometer.  Two  years  later  Louge,  who  had 
made  some  4000  records  during  labor  and  the 
puerperium,  concluded  with  Marey  that  the 
instnmient  of  the  latter  did  not  permit  of  the 
study  of  the  arterial  tension  imder  such  con- 
ditions. The  first  well-known  paper  on  kin- 
dred conditions  records  observations  of  the 
blood  pressure  in  eclampsia,  and  considers  the 
phenomena  under  normal  conditions  in  less 
detail.  This  article  was  published  in  1897 
from  the  Paris  Matemit6  by  Vaquez,  and  his 
interne  Nobecourt;  and  was  followed  in  the 
next  year  by  the  paper  of  Vaquez  and  Millet, 
studying  the  normal  phenomena.  The  Basch- 
Potain  instrument  was  used  in  these  series. 
Inunediately  following  this  the  subject  at- 
tracted fairly  wide  attention. 

As  a  result  of  these  investigations  we  are  in 
the  possession  of  many  confirmed  observa- 
tions of  the  systolic  blood  pressure  during 
normal  pregnancy,  labor  and  the  puerperium. 
It  appears  that  the  blood  pressure  is  lower 
during  the  earlier  months  of  pregnancy  than 
at  term,  as  the  averages  of  many  readings 
during  the  last  two  months  show  a  gradual 
rise.  (Wiessner.)  This  rise  is  not  marked, 
being  10  or  15  mm.  Hg.  on  the  average,  and  is 
attained  about  one  week  before  labor.  There 
is  some  recession  from  this  level  during  the  last 
week  of  pregnancy.  We  should  expect  such 
phenomena  when  we  consider  the  alterations 
in  intra-abdominal  pressure  which  are  caused 
by  the  presence  of  the  growing  foetus.  These 
may  be  influenced  by  other  factors  as  sug- 
gested by  Gnecchi,  to-wit:  Cardiac  hyper- 
trophy, or  the  effects  of  a  very  mild  auto- 
intoxication. The  observations  of  Vogeler 
do  not  support  the  view  that  there  are  con- 
stant differences  in  pressure  with  varjdng 
foetal  positions,  nor  yet  from  the  patient's 
age  per  se.  Differences  between  the  pressures 
of  multipara  and  nullipara  also  appeared  as 
coincidental. 

With  the  advent  of  labor  there  is  an  eleva- 
tion of  pressure  not  only  during  uterine  con- 
tractions, but  also  in  the  intervals,  imless  the 
patient  is  in  a  state  of  exhaustion.  Cook  has 
shown  that  the  rise  during  uterine  contrac- 
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tions  is  not  due  in  large  part  to  the  eflFect  of 
voluntary  abdominal  contractions,  since  it 
appears  but  slightly  diminished  during  anaes- 
thesia. As  would  be  expected,  the  painless 
contractions  during  pregnancy,  termed  the 
Braxton-Hicks  contractions,  cause  a  rise 
similar  to  that  of  labor  pains,  and  differ  from 
them  only  in  degree.  As  labor  progresses 
these  features  become  more  pronounced  when 
the  child  is  forced  through  the  pelvis.  The 
greatest  rise  which  Vaquez  and  Millet  record- 
ed (between  i8  and  25  cm.)  occurs  during  the 
expression  of  the  head.  Extreme  hyperten- 
sion is  sure  to  result  from  manipulations 
during  artificial  delivery  through  the  natural 
passages.  This  is  most  marked  during 
traction  upon  the  child,  either  with  instru- 
ments or  in  extraction  following  version. 
After  birth,  and  usually  immediately,  the 
pressure  falls  at  least  to  the  level  of  that  of 
pregnancy.  Vogeler  found  the  lowest  read- 
ings by  the  eighth  hour  after  delivery.  There 
are  usually  no  wide  variations  from  the 
normal  during  the  puerperiiun  under  normal 
conditions. 

Quite  naturally  the  averages  of  pressure 
readings  vary  considerably.  Not  only  were 
the  older  instruments  inaccurate,  but  some 
series  of  recent  date  are  recorded  with  the 
narrow  cuff,  shown  to  be  inaccurate  by  the 
work  of  Recklinghausen,  Janeway,  and  Er- 
langer.  All  authors  have  not  considered  the 
modifying  effect  of  posture,  relaxation,  and 
freedom  from  excitement,  which  may  readily 
cause  errors  of  more  than  10  mm.  Nearly  all 
readings,  moreover,  have  been  taken  by  the 
palpatory  method.  The  following  figures, 
therefore,  may  not  admit  of  direct  comparison, 
yet  are  of  relative  interest: 

The  normal  blood  pressiu-e  of  young  adults 
has  been  variously  estimated.  Cook,  in  1903, 
with  the  Riva  Rocci  narrow  arm  piece  instru- 
ment, found  it  to  average  115  for  young  non- 
pregnant women.  Thayer,  with  the  same 
instrument,  attained  an  average  of  140  mm. 
for  126  men  between  20  and  40  who  had  not 
had  typhoid.  Erlanger  in  the  same  year 
found  the  average  with  his  instrument  as  no 
for  non-pregnant  adults  between  20  and  25 
years.  Sakurai,  with  the  Haak  instrument,  a 
modified    Riva    Rocci,    obtained    ranges    of 


90  to  122  mm.  Hg.  for  the  non-pregnant 
women.  Judging  from  the  readings  of 
Erlanger  made  with  cuffs  of  differing  sizes, 
there  is  less  variation  between  these  figures 
than  is  at  first  apparent.  Vaquez,  in  1906, 
annoimced  that  in  his  observations  of  ten 
years  the  systolic  blood  pressure  of  normal 
pregnancies  ran  between  130  and  150  with  the 
Basch-Potain  instrument.  Fellner,  1901, 
with  the  Gartner  tonometer  on  the  finger 
obtained  ranges  from  108  to  136.  Schroeder 
the  following  year  obtained  higher  readings 
with  the  same  instrument.  Goldwater,  with 
the  tonometer,  obtained  variations  of  105  to 
132  for  eleven  normal  cases  under  30  years. 
Vogeler,  with  a  wide  cuff  Riva  Rocci,  writes 
(1907)  that  by  carefully  observing  the  neces- 
sary rules  of  technique,  making  the  patient 
rest  before  taking  pressure,  eliminating  the 
nervous  causes,  and  ruling  out  cases  with 
thickened  blood  vessels,  nephritis,  etc.,  he 
never  obtained  readings  higher  than  150  in 
normal  cases  (dorsal  position).  Hirst  ob- 
tained an  average  of  118.  Bailey,  with  the 
wide  cuff  Stanton  instrument,  obtained  an' 
average  pressiure  of  118  mm.  Hg.  By  recast- 
ing his  cases  we  find  that  about  83  per  cent  of 
his  1,136  readings  are  imder  130.  There  are 
6.2  per  cent  below  100,  and  ^  of  i  per  cent 
between  170  and  180.  Slemons  and  Golds- 
borough,  1908,  with  the  Erlanger  instrument 
found  average  systolic  pressure  of  127  mm., 
with  74  mm.  Hg.  as  the  average  diastolic 
pressure.  Sakurai,  1909,  obtained  readings 
between  97  and  143,  with  an  average  of 
1 18.6  mm.  with  the  Haak  instrument  (palpa- 
tion). 

It  has  been  my  habit  dming  the  last  ten 
years  to  take  blood  pressure  readings  on  all 
private  obstetric  cases.  During  this  period  I 
have  been  constantly  impressed  with  the  fact 
that  these  readings  were  frequently  lower 
than  those  generally  given  in  the  literature. 
The  material  studied  comprised  many  women 
of  neurasthenic  disposition  and  of  the  poorly 
muscled  physique,  which  are  so  frequentiy 
associated  with  generally  contracted  pelves. 
In  these  the  pressure  was  invariably  low,  and 
the  pulse  commonly  quite  fast.  Yet  the 
pressure  in  the  elderly  primiparae,  of  which 
there  were  ten  more  than  38  years  of  age  in  my 
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series  here  reported,  did  no  more  than  bring 
up  the  average  to  normal. 

Tabulating  the  sjrstolic  readings  of  loo 
private  cases,  which  have  had  at  least  4  blood 
pressure  determinations  dxiring  their  preg- 
nancy, we  find  average  systolic  reading  of 
104.6  mm.  Hg.  with  variations  between  78  and 
145  nmi.  The  case  giving  78  nmi.  will  be 
considered  later.  There  was  one  other 
reading  below  90;  viz,,  at  87.  Grouping  the 
pressures  we  find: 

35.2  per  cent  of  the  entire  series  below  100. 
43.5  j>er  cent  between  loi  and  no. 
13. 1  per  cent  between  iii  and  120. 
8.2  per  cent  between  121  and  145. 

I  had  hoped  to  compare  with  these  figures 
the  averages  from  a  similar  series  taken  in  the 
hospital  wards,  yet  this  has  proven  impossi- 
ble, as  the  majority  of  the  cases  enter  the 
Presbyterian  Hospital  in  labor.  Dr.  Carl 
Davis  has  kindly  obtained  for  me  the  figures 
for  60  obstetric  cases  during  the  puerperium. 
The  instrument  was  the  same  (Stanton), 
although  in  this  series  the  pressure  was  deter- 
mined by  the  auscultatory  method,  which 
Davis  believes  here  gives  an  average  of  6  mm. 
higher  than  that  he  would  obtain  by  palpa- 
tion. The  average  systolic  reading  was  124.6, 
with  variations  from  105  to  146  mm.  It  is  of 
interest  that  the  lowest  pressure  in  his  series 
was  taken  from  a  patient  of  mine  on  whom  I 
obtained  readings  during  pregnancy  of  100, 
105,  108,  ajid  105  by  palpatory  method. 
Grouped  according  to  percentages,  we  find  the 
averages  of  these  cases  far  higher  than  mine, 
even  allowing  10  mm.  as  the  difference  in 
methods.    The  table  is  as  follows: 

Below  no  mm 12  per  cent  of  60  cases 

III  to  120  mm 32  per  cent  of  60  cases 

121  to  130  mm 28  per  cent  of  60  cases 

131  to  140  mm 25  per  cent  of  60  cases 

Above  140  mm 4  per  cent  of  60  cases 

I  am  unable  to  explain  the  differences 
between  these  series  save  on  the  ground  of 
Brunton's  teaching.  I  conclude,  therefore, 
that  the  ward  cases  were  more  vigorous  and 
physically  stronger  individuals. 

ECIAMPSIA 

Following  the  report  of  Vaquez  and  Nobe- 
coiurt  in  1897,  many  others  have  called  atten- 
tion to  the  presence  of  high  blood  pressure  in 


this  disease.  It  is  natural,  therefore,  that 
this  phenomena  should  be  emphasized  as  a 
premonitory  sign  of  value.  Vaquez,  writing 
in  1907,  after  ten  years'  experience  with  blood 
pressure  in  obstetrics,  voices  the  extreme 
view.  He  states  that  if  blood  pressure  is  very 
high,  convulsions  will  follow,  claiming  that 
eclampsia  seizures  will  never  occur  in  cases  of 
normal  tension.  Vogeler  states  that  it  is 
impossible  to  find  in  the  literature  a  case  of 
moderately  high  tension,  which  was  carefully 
watched,  and  in  whom  the  blood  pressure  was 
carefully  taken  which  went  on  to  eclampsia. 

The  majority  of  reviews,  in  this  country 
at  least,  have  accepted  these  teachings, 
especially  in  the  Ught  of  the  multitude  of 
cases  of  eclampsia  in  the  Uterature  with 
extremely  high  blood  pressure.  While  there 
is  no  doubt  that  eclampsia  is  usually  signaled 
by  a  rising  blood  pressure,  eclampsia  may 
occur  with  normal  pressure.  The  statements 
quoted  above  may  be  misleading,  and  the 
means  of  producing  false  security.  The 
interpretation  of  blood  pressure  readings  is 
not  always  simple.  Much  depends  on  the 
time  and  conditions  when  taken.  Readings 
during  labor  are  most  apt  to  be  imreliable. 
The  imusual  emphasis  placed  upon  hyper- 
tension as  a  certain  sign  of  toxaemia  is  largely 
due  to  the  fact  that  arteriosclerosis  is  most 
imcommon  during  the  child-bearing  age. 
Yet  Russell's  work  on  arterial  hypertonus, 
sclerosis  and  blood  pressure  in  1908  should 
make  us  cautious  in  ascribing  all  hyperten- 
sions to  toxaemia.  The  contentions  of 
Vaquez,  Beau,  Vogeler,  and  others,  that 
blood  pressure  of  180  or  more  during  preg- 
nancy means  toxaemia  is  not  supported  by  the 
observations  of  Slemons  and  Goldsborough. 
The  latter  authors  report  the  case  of  a  IX- 
para  who  gave  no  evidence  of  toxaemia  yet 
who  several  times  had  systolic  pressure  of  180 
mm.  Hg.  with  the  Erlanger  instrument,  and 
an  average  pressure  of  169  mm.  during  the 
last  days  of  pregnancy.  Green,  in  191 2,  from 
a  study  of  his  cases,  came  to  the  conclusion 
that  the  height  of  the  blood  pressure  is 
proportional  to  the  severity  of  the  case  with 
toxaemias.  On  recasting  his  toxaemias  with 
chief  symptoms  of  albumin  we  obtain  the 
following: 
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One  case 
One  case 
One  case 
One  case 
One  case 
One  case 
One  case 
One  case 
One  case 
One  case 


with  blood 
with  blood 
with  blood 
with  blood 
with  blood 
with  blood 
with  blood 
with  blood 
with  blood 
with  blood 


pressure 
pressure 
pressure 
pressure 
pressure 
pressure 
pressure 
pressure 
pressure 
pressure 


130,  albumin 
140,  albumin 
140,  albumin 
150,  albumin 
160,  albumin 
175,  albumin 
180,  albumin 
190,  albumin 
190,  albumin 
210,  albumin 


I.  % 
o.S  % 
0.7  % 
0.25% 
trace 
0.25% 

0.3  % 
0.25% 

0.3  % 

I.     % 


From  which  we  see  it  is  not  necesi^arily 
proportional  to  the  amount  of  albumin. 

I  have  in  my  own  experience  twice  met  with 
eclampsia  developing  in  women  on  whom 
blood  pressure  reading  during  pregnancy  had 
been  found  normal. 

The  first  case  was  reported  to  the  Chicago 
Gynecological  Society  February  19,  1909,  as 
an  example  of  eclampsia,  which  developed 
in  a  woman  under  careful  observation,  who 
had  given  no  premonitory  symptoms. 

A  multipara  of  32  years.  Nearly  continuous 
nausea  for  three  months  without  much  vomiting, 
followed  by  good  health,  save  for  continuous 
indigestion  during  the  last  three  months.  Soda 
gave  relief  and  was  freely  taken.  One  time  I  was 
quite  startled  by  the  patient's  statement  that  she 
had  just  finished  the  second  pound  of  soda  taken  for 
nausea  during  the  last  few  months.  Four  blood 
pressure  readings  scattered  through  pregnancy 
ranged  from  90  to  105  mm.  Hg.  Stanton  wide  band 
instrument;  palpatory  method.  At  the  onset  of 
labor,  pressure  was  113.  The  urine  had  been  fol- 
lowed for  albumin  and  casts  daily  for  the  last  month, 
with  negative  findings.  The  twenty-four  hour  week- 
ly specimens  ranged  in  amount  from  2,000  cc.  to 
3,800  cc,  with  3,750  CCS.  two  days  before  labor. 
Labor  began  eighteen  days  before  calculated  term. 
After  ten  hours  of  very  easy  first-stage  pains  there 
was  a  single  convulsion.  There  was  no  evidence  of 
oedema.  The  pulse  had  felt  soft  and  normal  through- 
out the  labor.  Immediate  delivery  with  forceps,  easy 
extraction,  chloroform  anaesthesia.  Four  hours  later 
the  blood  pressure  was  93,  and  on  the  following 
morning  120,  and  125  on  discharge  fifteen  days 
later.  Three  nitrogen  determinations  made  during 
the  last  weeks  in  pregnancy  gave  normal  variations 
of  total  nitrogen  and  ammonia  nitrogen. 

The  second  case  was  a  nullipara,  thirty-seven 
years  of  age.  The  blood  pressure  during  pregnancy 
was  no  on  two  determinations.  During  the  first 
stage  of  labor  between  pains  it  was  125.  Labor  was 
normal,  the  first  stage  of  sixteen  hours,  second  stage 
of  two  hours.  Child  was  spontaneously  expelled  in 
L.  O.  A.  Chloroform  was  given  as  the  head  came 
over  the  perineum.  A  convulsion  came  on  without 
warning  two  hours  after  birth,  and  one  hour  later 
there  was  another.    The  blood  pressure  two  hours 


after  the  second  convulsion  was  135,  and  on  the 
following  day  125.  The  urine  had  been  examined 
daily  for  casts  and  albumin  during  the  last  month 
of  pregnancy,  always  with  negative  findings. 

In  addition  to  these,  we  may  add  a  third 
case  reported  to  the  Chicago  Gynecological 
Society  March  24,  1911,  as  eclampsia  without 
convulsions. 

A  Ill-para,  35  years  of  age,  with  no  history  of 
toxaemia  conditions  in  any  of  her  three  pregnancies. 
During  the  last  six  weeks  of  her  fourth  pregnancy 
there  were  some  signs  of  toxaemia.  Dr.  Loeb  found 
no  casts,  nor  oedema,  nor  cardiac  complication,  but 
enjoined  rest  in  bed  because  of  ^  per  cent  albumin  and 
diminished  urine.  It  appears  that  the  patient  may 
have  denied  subjective  symptoms,  wishing  to  avoid 
the  induction  of  labor.  Nor  did  she  keep  to  her  bed. 
Six  weeks  after  the  first  symptoms  she  fell  into  labor 
during  which  she  complained  of  intense  epigastric 
pain.  Shortly  after,  she  became  comatose  without 
convulsions.  The  child  was  delivered  immediately 
without  anaesthesia.  Three  hours  later  we  found  a 
rather  soft  pulse,  about  120,  blood  pressure  of  100 
and  temperature  of  ioo>^  F.  A  similar  reading 
was  taken  an  hour  later.  Death  occurred  13  hours 
after  the  onset,  with  epigastric  pain,  preceded  by 
anuria  and  a  gradual  rise  in  the  pulse  rate.  The 
examination  at  the  time  the  blood  pressure  was 
taken  did  not  indicate  shock. 

We  have  also  seen  one  case  with  a  blood 
pressure  reading  of  85  mm.  taken  22  hours 
after  the  onset  of  eclampsia,  with  immediate 
delivery,  followed  by  shock  and  hemiplegia. 

Similar  instances  are  not  unknown  in 
literature.  Little,  in  1908,  reports  a  series 
of  40  eclampsias.  The  blood  pressure  was 
elevated  between  160  and  200  in  37  cases,  yet 
in  three  cases  was  as  low  as  125,  133,  and  150 
mm.  Hg.  respectively.  We  believe  we  may 
also  adduce  one  case  of  Vogeler's  as  an  exam- 
ple of  eclampsia  occurring  during  mediiun 
blood  pressure  during  labor,  notwithstanding 
the  fact  that  Vogeler  classifies  it  imder 
hypertension.  The  case  was  one  of  four  which 
Vogeler  states  presented  extreme  hj^rten- 
sion,  and  is  of  interest  in  that  he  thus  com- 
ments upon  it.  Of  these  cases,  "one  only 
developed  convulsions,  and  was  the  case  of 
lowest  blood  pressure  in  the  group."  The 
history  shows  that  the  patient  was  completely 
examined  3  days  before  convulsions,  and  the 
urine  was  examined  and  found  to  be  negative. 
Two  days  later  she  complained  of  a  gastro- 
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intestinal  upset  and  was  given  a  cathartic. 
The  night  following  that  day  she  awoke  from 
sleep  at  2  a.  m.  with  a  violent  headache  and 
epigastric  pain.  At  7  a.  m.  she  became  blind, 
etc.  Blood  pressure  at  9:45,  10:15,  and  10:45 
A.  M.  recorded  155.  At  10:55  there  was  a 
convulsion,  and  tiie  blood  pressure  attained 
182  mm.  Hg.  The  cervix  was  dilated  to  two 
finger-breadths.  Immediately  after  accouche- 
ment force,  under  chloroform,  blood  pressure 
was  80,  rising  shortly  to  100,  and  ranging 
between  130  and  150  for  some  four  or  five 
days.  We  submit  that  this  case,  presenting  a 
systolic  pressure  of  155  while  in  labor,  cannot 
be  adduced  as  an  example  of  extreme  hyper- 
tension by  one  who  classifies  normal  pres- 
sures 100  to  150,  moderate  hypertension 
under  180,  and  extreme  hypertension  above 
180.  The  case  is  merely  one  other  instance 
of  the  type  of  true  edampsias  so  difficult 
to  recognize  until  the  presence  of  subjective 
symptoms. 

Bailey,  in  191 1,  reported  two  cases  of  pro- 
found fulmmating  toxsemias  with  low  blood 
pressures.  Both  cases  were  admitted  through 
police  headquarters  by  whom  they  had  been 
regarded  as  alcoholism.  The  first  case  had 
blood  pressure  of  70  mm.  just  before  delivery. 
Eighteen  ounces  of  urine  were  obtained  in  14 
hours.  Death  followed  19  hours  after  de- 
livery. 

The  second  case  also  had  repression  of 
urine,  13  oimces  being  the  greatest  amount  in 
any  day  under  admission.  Blood  pressure 
was  75  before  delivery,  and  80  mm.  two  days 
later.  Death  took  place  five  and  one  half 
days  after  admission. 

Bailey  concluded  that  convulsions  usually 
occur  when  the  blood  pressure  is  in  the 
neighborhood  of  200,  but  may  occur  as  low 
as  155;  also  that  convulsions  do  not  occur 
when  the  blood  pressure  is  lowered  by  poor 
resistance  or  by  drugs  producing  collapse. 

We  believe,  as  a  residt  of  our  investigation, 
that  while  eclampsia  generally  gives  warning 
of  its  approach  by  a  rise  in  the  blood  pressure 
of  the  individual,  the  disease  may  occur 
without  warning;  that  we  are  forced  to  admit 
the  possibility  of  eclampsia  outbreaks,  with- 
out warning  of  urinary  or  blood  pressure 
phenomena. 


LOW  BLOOD  PRESSURE  AND  SHOCK  FOLLOWING 

LABOR 

In  the  1897  edition  of  Lusk's  splendid 
treatise  on  Midwifery,  there  is  an  article  of 
nearly  two  pages  on  a  subject  which  frequent- 
ly receives  but  as  many  lines  in  works  of  more 
recent  date.  Incjeed,  one  may  often  find  scant 
mention  of  shock  following  normal  spontane- 
ous labor  not  associated  with  haemorrhage. 
Lusk  in  his  chapter  on  "Nerve  Exhaustion'' 
and  shock  thus  comments:  "Twenty  years 
ago  these  patholog|ical  states  played  a  con- 
spicuous part  in  the  etiology  of  sudden  death 
during  childbirth.  Now  the  fashion  has 
changed.  .  .  .  None  the  less,  the  need 
remains  to  account  for  a  class  of  cases  in 
which  death  takes  place  without  recognizable 
organic  lesions.  ...  In  the  absence  of 
visible  lesions  or  the  characteristic  symptoms 
of  the  conditions  to  which  death  is  usually 
referred,  we  have  the  right  to  attribute  the 
melancholy  issue  to  the  same  causes  which, 
outside  of  childbed,  produce  identical  phe- 
nomena." With  this  preamble  there  follows 
a  vivid  description  of  the  shock  which  has 
been  met  with  by  nearly  all  men  who  have 
had  large  series  of  cases  in  this  country.  As 
a  hospital  assistant,  I  well  remember  my 
chief's  description  of  two  cases  of  shock  from 
causes  that  remained  unexplained  unless 
attributable  to  the  labors.  There  was  no 
haemorrhage  in  either  case.  A  few  years  later 
I  saw  a  similar  case  in  consultation.  Quite 
recently  there  came  under  my  care  a  patient 
who  presents  the  following  most  remarkable 
history: 

A  young  woman  of  22  years  was  seen  by  me  in  the 
spring  of  1910  when  five  months  pregnant.  The 
family  history  was  negative.  Measles  and  chicken- 
pox  were  the  only  diseases  in  the  patient's  life.  The 
examination  disclosed  no  abnormalities.  The  pa- 
tient's color  appeared  so  good  that  the  blood  exami- 
nation which  I  make  as  a  routine  was  omitted. 
Blood  pressure  was  95.  The  patient  was  living  in  a 
neighboring  city  and  was  not  seen  again  until  the 
week  before  labor.  The  urine  had  been  examined 
daily  during  the  last  month  with  negative  results  for 
albumin,  casts,  normal  amount,  and  specific  gravity. 
There  was  no  constipation,  nor  yet  looseness  of  the 
bowels.  Labor  began  June  19,  1910,  at  3  A.  m., 
but  did  not  settle  down  until  morning,  so  that  she 
did  not  enter  the  hospital  until  7  .$0  a.  m.  The  first 
stage  was  in  no  way  unusual.    The  membranes  were 
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ruptured  artificially  at  5  p.  m.  Second  stage  pains 
were  at  three-minute  intervals.  Birth  of  a  3,600- 
gram  child  in  R.  O.  A.  was  without  further  incident. 
No  anaesthesia  was  given  save  a  few  whiflfs  of 
chloroform  at  the  moment  of  making  a  small 
episiotomy.  Two  catgut  sutures  and  two  silkworm- 
gut  sutures  were  used  for  closure,  without  anaesthe- 
sia. The  various  stages  of  labor  were  as  follows: 
First  stage,  14  hours;  second  stage,  i  hour  7  minutes; 
third  stage,  30  minutes;  total,  15  hours  and  37 
minutes.  The  labor  must  be  classed  as  easy. 
There  was  scant  blood  lost  following  the  Schultze 
separation  of  the  placenta.  One  dram  of  ergot  was 
given  by  mouth.  During  labor  the  temperature  at 
7:30  A.  M.,  10  A.  M.,  and  12  p.  M.  was  98.8,  98.6  and 
99.2  respectively,  with  pulse  of  92,  120,  and  88  at 
the  same  periods.  The  foetal  heart  rose  from  35  to 
the  quarter  minute  to  39  or  40  shortly  before  the 
onset  of  the  second  stage.  One  hour  after  the  birth 
of  the  child  the  patient  became  shocked,  the  pulse 
began  to  be  irregular,  rose  to  120,  then  shortly 
ascended  to  150  and  160,  and  remained  elevated  at 
150  during  the  night.  There  was  no  external  haem- 
orrhage, and  the  uterus  remained  firmly  contracted. 
Water  and  stimulants  had  been  given,  and  the 
patient  voided  eight  ounces  twelve  hours  after 
deUvery.  The  recovery  from  the  shock  consumed 
several  days,  as  the  pulse  was  132  nearly  twenty- 
four  hours  after  labor.  The  respiration  ranged  from 
18  to  24.  About  the  eighth  day  the  temperature 
rose  between  100.5°  ^ind  101°,  while  the  pulse,  which 
had  remained  above  100,  again  ascended.  The  blood 
pressure  was  88  as  taken  by  a  hospital  interne.  The 
haemoglobin  was  30,  leucocytes  20,000  and  red  blood 
cells  2,080,000.  The  lochia  now  became  more  red, 
and  it  appeared  as  if  something  had  been  retained 
in  the  uterus  after  labor,  although  the  placenta  had 
appeared  intact.  The  uterus  was  explored  on 
July  5th  without  finding  cause  for  the  discharge. 
One  week  later  the  curette  was  used  again  and  sev- 
eral pieces  of  placental  tissue  the  size  of  rice  bodies 
were  removed  from  the  left  uterine  cornua,  together 
with  a  thickened  and  oedematous  endometrium, 
with  marked  proliferation  of  the  glands.  Following 
this,  recovery  was  gradual,  although  the  haemoglobin 
did  not  reach  70  until  late  fall.  During  the  winter 
she  attained  her  usual  health  and  the  haemoglobin 
ranged  about  85. 

One  year  later  the  patient  returned  to  me  when 
four  months  pregnant.  The  blood  pressure  was  78 
and  Hb.  85.  There  had  been  comparatively  little 
nausea.  I  sent  her  to  an  internist  stating  that  I 
wished  an  opinion  as  to  the  condition  of  the  heart 
and  blood  vessels,  which  appeared  to  me  unlikely 
to  stand  the  strain  of  labor,  and  that  I  was  willing 
to  abort  her  for  that  reason.  The  blood  pressure 
reading  was  confirmed,  but  the  internist  thought 
that  with  care  the  patient  could  be  put  in  shape  for 
labor;  that  from  the  reasons  given  he  could  not 
agree  to  abortion.  Tonic  treatment  was  given. 
Three  months  later  her  blood  pressure  was  found 
to  be  7  5,  pulse  96,  and  Hb.  80.    Varicose  veins  on  her 


legs  now  appeared,  also  dilated  capillaries  on  the 
face  and  hands,  for  which  she  was  sent  to  Dr. 
Ormsby  for  consultation.  Three  weeks  later  the 
blood  pressure  was  82,  pulse  96,  Hb.  85.  A  few  days 
before  labor  the  systolic  blood  pressure  ranged 
between  85  and  90  on  several  examinations.  The 
membranes  ruptured  on  February  18,  191 2,  at  2 
A.  M.,  following  which  there  was  no  pain  for  tw^o  dajrs 
with  the  exception  of  a  few  feeble  contractions.  The 
patient  was  able  to  sleep.  The  following  night  pains 
reappeared,  disappearing  after  a  few  hours.  The 
temperature  had  now  risen  to  101.2°,  and  pulse 
frequently  reached  1 20.  A  small  sized  Voorhees  bag 
was  inserted  without  anaesthetic  at  4  A.  m.,  February 
2oth.  Pains  shortly  followed.  At  8  o'clock  the  child 
was  born  after  an  easy  second  stage  of  less  than  one 
hour's  duration. 

Anticipating  shock,  the  arms  and  legs  were 
bandaged  before  the  time  of  delivery;  coffee  and 
digitalis  were  given  immediately  after  delivery.  At 
that  time  the  pulse  was  108,  temperature  100, 
respirations  20.  Thirty  minutes  after  labor,  before 
the  placenta  had  been  separated  and  before  an 
effort  had  been  made  to  express  it,  she  fell  into  shock 
and  the  pulse  ascended  to  160,  immediately  follow^ing 
which  it  could  not  be  felt  at  the  wrist  for  four  hours. 
During  this  time  she  seemed  barely  alive,  making 
feeble  response  to  most  vigorous  stimulation.  At 
3  o'clock  in  the  afternoon  the  pulse  remained  at  160. 
During  the  night  it  ranged  about  140,  with  some 
vomiting.  Respirations  were  about  32.  The  follow- 
ing day  the  pulse  did  not  go  below  the  level  of  1 20, 
the  respirations  from  28  to  34.  We  had  thus  far 
made  no  attempt  to  remove  the  placenta,  feeling 
certain  that  such  effort  would  result  only  in  immedi- 
ate death.  Forty-eight  hours  after  delivery  the 
placenta  was  removed  without  anaesthesia.  This 
operation  was  followed  by  a  chill  and  a  pulse  which 
again  disappeared  at  the  wrist  and  ranged,  six  hours 
after  the  removal  of  the  placenta,  at  about  150. 
In  spite  of  the  fact  that  there  had  been  extremely 
little  loss  of  blood  at  the  time  of  the  labor,  and  very 
little  oozing  during  the  time  the  placenta  remained 
in  the  uterus,  haemoglobin  on  the  fourth  day  was 
read  at  40  per  cent,  and  on  the  eighth  day  30  per 
cent.  The  puerperium  was  now  complicated  by  an 
infection  and  thrombosis  of  the  external  iliac  vessels. 

After  a  long,  stormy  convalescence,  interrupted 
at  the  very  end  by  acute  bronchitis,  she  was  dis- 
charged on  the  74th  day  following  labor.  The  haemo- 
globin was  60  per  cent  and  R.  B.  C.  3,750,000. 

Careful  study  of  this  case,  we  believe, 
impresses  the  importance  of  the  diagnostic 
value  of  a  low  blood  pressure  as  a  sign  of  the 
patient's  inability  to  stand  the  strain  of  labor. 
It  appears  from  study  of  the  literature  that 
there  are  two  types  of  low  blood  pressures, 
one  of  which  appears  to  be  compatible  with 
good  health;  while  the  other  generally  follows 
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some  acute  infection  or  develops  during  early 
phthisis.  Lauder  Brunton  has  recently  em- 
phasized that  the  feelings  of  the  patient  with 
low  blood  pressure  varies.  While  some  work 
well  and  easily  with  blood  pressure  between 
90  and  100,  others  tire  and  are  incapable  of 
prolonged  manual  work.  He  believes  that 
rest  in  bed  with  diet  and  cardiac  tonics  is 
indicated  when  the  pulse  falls  below  80  or  90. 
While  many  of  my  patients  with  blood  pres- 
sures of  90  have  passed  through  normal  labor, 
I  believe  that  all  cases  with  pressure  below 
this  limit  should  be  subjected  to  the  most 
careful  scrutiny.  If  this  condition  is  associat- 
ed with  low  haemoglobin,  there  is  no  doubt  in 
my  mind  that  the  prognosis  is  serious  as  a 
rule,  as  experience  has  convinced  me  that  it  is 
a  difficult  matter  to  raise  the  haemoglobin  or 
blood  pressure  during  pregnancy.  It  seems 
highly  probable,  therefore,  that  through  the 
study  of  blood  pressure  we  may  have  a  fore- 
warning as  to  the  possibility  of  a  complication 
fortunately  rare  at  the  present  time;  i.e.,  shock 
following  labor  not  associated  with  or  result- 
ing from  haemorrhage.  It  is  extremely 
regrettable  that  my  case  was  not  studied  as  to 
pulse  pressure.  Only  systolic  pressures  had 
been  taken  by  those  who  studied  the  case. 
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PATHOGENESIS  OF    CONGENITAL  CYSTIC    DISEASE   OF  THE  PAREN- 
CHYMATOUS  ORGANS 

By  ARTHUR  E.  HERTZLER,  M.  D..  Kansas  City,  Missouri 


UNDER  the  name  of  congenital  cystic 
disease  has  been  described  a  condi- 
tion characterized  by  a  collection 
of  cysts  varying  in  number,  size  and 
contents,  found  in  several  of  the  parenchy- 
matous organs  and  occurring  both  in  the 
earliest  periods  of  life  and  in  later  ages. 
These  cysts  have  been  noted  most  frequently^ 
in  the  kidneys.  They  also  occur  in  the  liver, 
pancreas,  spleen,  testicles,  ovaries,  cerebral 
appendages  and  broad  ligaments.  Although 
they  have  much  in  common,  irrespective  of 
the  organ  or  tissue  in  which  they  occur,  a 
different  genesis  has  been  ascribed  to  them 
in  each  situation. 

I  have  reviewed  the  existing  views  as  to 
their  nature  and  origin  and  have  examined 
a  number  of  specimens  of  these  and  allied 
conditions.  In  order  to  determine  the  prop- 
erties which  they  have  in  common,  I  shall 
consider  their  structure  and  development  in 
each  organ  separately,  and  then  compare  the 
data  thus  gained  with  a  view  to  suggesting 
the  possibility  of  a  conmion  origin. 

Kidney,  Because  of  the  vastly  greater 
number  of  cases  reported  in  the  kidney  and 
because  nearly  all  the  literature  has  to  do 
with  the  disease  as  affecting  this  organ, 
it  is  possible  to  discuss  it  with  some  complete- 
ness. 

Age.  Like  the  solid  tumors  of  the  kidney, 
cystic  tumors  occur  at  two  distinct  periods, 
early  life  and  middle  age.  Sieber  divides 
the  groups  at  the  20th  year.  Below  this  age 
he  reports  32  and  after  this  age  212.  Of  the 
32  occurring  before  the  20th  year,  22  occurred 
before  the  6th  year.  This  corresponds  very 
closely  with  the  age  incidence  of  solid  tumors 
as  presented  by  von  Bergmann.  The  first 
period  corresponds  to  the  embryonal  group 
of  tumors.  In  the  second  period  the  disease 
is  foxmd  frequently  between  the  40th  and  50th 
years  and  half  of  all  cases  occur  between  the 
40th  and  60th  years.    This  corresponds  very 

Sieber:  reports  212.    Deutsche  Ztscbr.  f.  Chir.,  1905,  bcxix.  407. 


closely  to   the  occurrence  of  the  so-called 
hypemephromata  in  middle  Ufe. 

Causation.  With  reference  to  causation  the 
age  incidence  is  suggestive.  The  youngest 
living  case  reported  is  8  weeks.  A  case  of 
still-bom  was  reported  by  Theilhaber.*  Then 
sH  and  6}4  months  (Savory)  and  7  months* 
are  the  youngest.  The  occurrence  of  such 
gross  pathological  changes  at  such  an  early 
age  naturally  has  given  rise  to  the  supposition 
that  the  disease  in  all  instances  is  congenital 
or  is  an  anomaly  of  the  developmental  period. 
Why  a  long  period  intervenes  before  the  sec- 
ond age  of  frequency  has  been  explained 
neither  for  the  solid  nor  for  the  cystic  tumors. 

Explanations  of  cystic  disease  have  been 
for  the  most  part  based  upon  the  assiunption 
of  retention  cysts,  or  retention  cysts  with 
neoplastic  development.  The  manner  of 
the  occlusion  of  the  outlet  has  been  the  chief 
subject  of  controversy.  In  the  discussion 
of  this  problem  the  uriniferous  tubules  alone 
have  received  attention.  Being  retention 
cysts  the  contents  was  assumed  of  course  to 
be  urine.  It  may  be  stated  in  passing  that 
the  mere  fact  that  cystic  contents  in  other 
organs  is  like  that  of  the  kidney  has  not  up 
to  date  caused  any  doubt  as  to  the  luinous 
nature  of  the  contents  in  the  kidney  cyst. 
The  problem  being  greatly  simplified  by  this 
assiunption,  it  remained  only  to  arrive  at  some 
acceptable  explanation  for  the  occlusion. 
Unfortunately  for  harmony,  investigators 
have  been  more  fastidious  in  this  than  in  the 
other  phases  in  the  problem  and  a  vast  litera- 
ture has  arisen  concerning  it.  The  earliest 
explanation  was  a  stricture  of  the  urethra.* 
After  this  had  been  disproven*  because  it 
was  p)ointed  out  that  while  hydronephrosis 
might  be  so  produced  a  dilatation  of  the  tu- 
bules was  out  of  the  question,  the  luiniferous 

*  Monatschr.  f.  Geburtsh.  u.  Gyidk.,  1899,  uc,  496. 

*  Borst:  Festacbr.  zur  Feier  des  50  j&brigen  Bestebungs  der  physik. 
med.  Gesellscb.  zu  Wtlrzburg.  1899,  7. 

«Herz:  Virchow's  Arch.  f.  path.  Anat.,  1865,  zzziil,  333. 

*  Orth.  V.  Mutach:  Virchow's  Arch.  f.  path.  Anat.,  xSqs*  cxlii;  Sena- 
tor, in  Nothnagel,  Spez.  Path.  u.  Therap.,  bd.  xa,  1899. 
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Fig.  a.  Cross  « 


in  of  polycystic  kidney. 


Fig.  I.  Polycystic  icidney. 

tubules  themselves  were  supposed  to  have 
been  occluded.  Frerichs,  Albers  and  Ruys- 
senaers  assumed  a  fibrinous  exudate.  John- 
son and  Rokitansky  assumed  a  fibrinous 
d£bris  the  result  of  desquamative  nephritis. 
Virchow'  assumed  an  occlusion  by  concretions 
of  uric  add.  He  later  ascribed  the  occlusion 
to  the  contraction  of  interstitial  connective 
tissue.  This  theory  was  formulated  to  apply 
to  cystic  kidneys  of  the  new-born,  but  was 
later  extended  to  include  those  occurring  in 
the  adult  as  well.' 

A  more  recent  retention  theory  is  based  on 
the  assumption  of  error  in  development.  A 
portion  of  the  tubule  develops  from  the  kid- 
ney pelvis  and  the  other  pordon  from  the 
glomerulus.  The  failure  of  these  two  por- 
tions to  unite  leaves  a  blind  sac  in  the  distal 
portion.  Based  on  these  embryological  con- 
siderations Koster"  supposed  that  the  cysts 
were  collections  of  fluid  in  the  blind  portion. 

1  Beri.  klin.  Wchnschr.,  iSgi,  iiii,  lo;. 

■  Tbom:  Bcilr.  uir  Gcnoc  dcr  Cystcnnkre.  liuug.  Din.  Boan,  iBSi. 
•  NledcrUndscb  Anh.voor  Geoenk.  en  Natuurkundc  ji,  p.  774,  quoted 
b;  TbeilhibB. 


When  we  consider  the  validity  of  the  reten- 
tion theory  the  absolute  lack  of  evidence  is 
at  once  apparent.  The  hypotheses  of  occlu- 
sion by  albuminous  material,  concretions 
and  interstitial  inflammation  become  at  once 
untenable  when  it  is  noted  that  in  many  of 
these  cases  the  kidney  substance  between  the 
cysts  is  quite  normal.  The  developmental 
theory  is  dubious  inasmuch  as  the  develop- 


n  of  polycystic  kidney. 
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Fig,  4.     Polycysts  of  the  kidney. 

(a)  Cuboidal  cells,      (b)  Irregular  cells, 
(c)  Flal  ceUs. 


Fig.  S-  Polycysta  of  Ihe  kid- 
■y.  (a)  Cuboidal  ceUs.  (i)  Flat 
lis.    (c)  Renal  tubule. 


ment  of  the  tubules  in  two  sections  is  disputed' 
and  if  this  were  the  method  of  development 
there  Is  no  evidence  whatever  pointing  to  a 
failure  of  union  between  the  two  segments. 
Against  the  theory  of  occlusion  of  a  tubuie 
stands  the  fact  that  the  cysts  are  spherical. 
If  the  occlusion  of  a  tubule  were  the  cause, 
the  cavities  should  be  tubular  in  the  early 
stage.  If  they  were  developed  from  the  oc- 
clusion of  the  cortical  segment  the  cysts 
should  be  confined  to  the  cortical  portion  of 
the  kidney.  On  the  contrary  the  cystic 
disease  of  the  kidney,  even  in  the  new-bom, 


Fig.  6.    Endoth  i  g         WuUs     f 

Hum  of  polycysts  of  a  polycyst  of  the  kid- 

the  kidney  and  adja-  ney  with   thick   flat 

cent  kidney  tubules,  cells. 

shows  all  portions  of  the  kidney  equally 
affected.  If  there  were  such  failure  to  unite 
there  is  no  evidence  that  the  cystic  contents 
is  the  result  of  secretion  of  the  renal  epithe- 
lium, 

The  second  theory  is  that  the  cysts  repre- 
sent neoplastic  formation.  This  view  is 
accepted  by  a  representative  number  of  recent 
observers,  notably  Albarran  and  Imbert. 
That  active  processes  are  at  work  is  ob\'ious 
from  the  fact  that  papillary  formations  occur 
within  the  cysts,  which  is  evidence  that  the 
epithelium  possesses  a  proliferative  as  well  as 
a  secretory  activity. 


Fig.  8.    Polycysts  of  the  kidney  Fig.Q.  Endothelium  of  a  poly-  Fig.  10.    Polycystsof  thekidney.    (a)  Flat 

showing  mixed  cells  at  (c)  and  Sat      cyst  of  the  kidney  with  adjacent      cells  lining  the  cysts,  and  (fi)  la^  cells  on 
cells  at   (a)  and  (b).  hbrous  tissue.  the  interstitial  tissue. 
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Fig,  II.  Polycyaticdiseaseof  thepancreas.  (o)  External 
surface.  <ft)  Cut  surface.  (Photograph  loaned  by  Dr.  J. 
W.  Perkins). 

Sabourin'  first  ascribed  an  active  rfile  to 
the  kidney  epithelium,  observing  that  it  loses 
its  character  as  renal  epithelium  and  begins 
to  proliferate.  Cornil  and  Brault'  assumed 
that  the  renal  epithelium  undergoes  a  change 
and  secretes  colloid  material.  These  changes 
may  come  according  to  them  as  a  result  of 
chronic  interstitial  change  or  without  it. 
Hommey  disregards  the  interstitial  changes 
entirely  and  accepts  the  cystic  as  primary. 
Lejars*  comes  to  the  same  conclusion  inas- 
much as  similar  processes  are  observed  in 
other  organs.  Von  Kahlden^  accepts  them  as 
neoplastic  processes,  having  confirmed  the 
work  of  Nauwerck  and  Hufschmidt  who  re- 
gard   them    as    adenocystomata.     The    leu- 

I  Arch,  de  Phy>.,  iSSi. 

'  £ludci  tur  Is  palho],  dn  nins,  Puia,  1S84. 


Fig.  13.  Polycystic  disease  of  the  pancreas.  Nonnal 
pancreas  at  the  r^ht;  small  polycysts  at  the  left  of  the 
specimen. 

cocytes  according  to  these  authors  may  fur- 
nish the  first  cystic  contents  together  with 
colloid  degeneration  of  the  epithelial  cells. 
The  first  filling  of  the  small  cysts  may  come 
from  the  blood-vessels,  and  in  later  stages, 
according  to  them,  transudation  from  this 
soiirce  plays  the  chief  r61e. 

The  neoplastic  theory  is  the  only  one  de- 
serving serious  criticism.  That  the  cysts 
are  more  than  retention  cysts  is  obvious  from 
the  nature  of  their  walls  and  the  progressive 
character  of  their  development.    That  the 
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Fig.  Id.  Eudothelium  wall  of  lymph  cyst  of  spleen 
(Schmidt). 

contents  is  not  urine  is  obvious  because  of  its 
composition  and  its  similarity  to  the  contents 
of  cysts  of  the  liver  and  pancreas.  But 
while  the  neoplastic  theory  may  be  admitted, 
the  origin  of  the  cysts  rests  on  an  uncertain 
basis.  Nowhere  have  they  been  proven  to 
have  a  direct  relationship  with  the  uriniferous 
tubules.  Adenomatous  proliferation  of  urin- 
iferous tubules  bears  no  resemblance  to  poly- 
cystic disease.  That  renal  epithelium  may 
undergo  a  change  whereby  it  is  enabled  to 
produce  a  colloid  material  likewise  is  un- 
proven. 

Structure.  Polycystic  kidneys  usually  pre- 
sent large  lobulated  masses  many  times  the 
size  of  the  normal  kidney.  Individual  cysts 
project  from  the  surface  as  hemispherical 
.  translucent  vesicles  (Fig.  i).  They  vary  from 
those  barely  visible  to  the  size  of  an  orange. 
On  section  the  kidney  is  filled  more  or  less 
with  cysts,  corresponding  to  the  size  of  the 
external  protuberances  (Fig.  2).  In  some 
regions  normal  kidney  structure  remains 
about  the  cysts,  while  at  others  the  entire 
field  seems  to  be  occupied  by  the  cysts  (Fig. 
5),  Often  surrounding  the  cysts  is  a  layer 
of  connective  tissue  showing  narrow  clefts 
within  it.  In  some  instances  the  kidney 
tissue  shows  fibrous  proliferation. 

The  microscopic  study  of  the  cyst  wall 
shows  a  layer  of  fibrous  tissue  lined  by  a 


Fig.  15.  Pararenal  cyst        Fig.  i6.     Cystic  lymphao- 
(Lejan).  gioma  of  the  loreaim. 

layer  of  cells  varying  in  height.  The  litera- 
ture speaks  of  these  as  being  flat,  cuboidaJ 
and  even  columnar,  though  the  published 
cuts  nowhere  give  any  evidence  of  the  exact 
form  of  these  cells.  I  have  studied  fifteen 
kidneys  with  reference  to  the  form  of  the 
cells  hning  these  cysts.  I  have  confirmed  in 
a  measure  the  descriptions  in  the  literature 
though  I  have  not  seen  cells  that  could  be 
described  as  columnar.  In  some  areas  they 
may  be  spoken  of  as  cuboidal.  At  a,  in  Fig. 
4  the  ceUs  are  cuboidal,  at  least  they  are  as 
high  as  broad  and  the  dividing  lines  are  fair- 
ly distinct.  At  b,  in  the  same  figure  some  of 
the  cells  are,  like  those  just  referred  to, 
irregularly  cuboidal  but  oUiers  are  broadet- 
than  high,  and  the  long  axes  of  the  nuclei  are 
directed  parallel  with  the  surface  which  they 
cover.  At  a,  Fig.  5,  the  cells  are  irregularly 
cuboidal  while  at  b,  they  are  flat  as  described 
at  b,  Fig.  4.  In  Fig.  6,  at  a,  the  cellular  layer 
is  relatively  thick  and  there  is  no  dividing 
line  between  the  cells  but  the  cells  are  broader 
than  high  and  the  large  oblong  vesicular 
nuclei  are  parallel  to  the  surface  upon  which 
they  lie.  Fig.  7  likewise  shows  a  thick  layer 
of  cells  of  the  same  general  character  as  those 
just  described  but  the  nuclei  are  smaller  and 
stain  more  deeply.  In  Fig.  8,  at  c,  the  same 
general  character  of  cells  is  present,  but  they 
are  more  irregular  and  in  ^e  upper  side  of 
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the  cyst  there  is  a  disposition  toward  piling 
up.  At  dy  Fig.  4,  and  a,  Fig.  9,  where  the  cell 
layer  is  teased  loose  from  its  base,  the  ovoid 
flat  vesicular  nuclei  can  be  dearly  made  out. 
In  Fig.  10  the  cells  are  viewed  obliquely. 
The  section  represents  two  small  cysts  cut 
near  the  base.  The  cell  outlines  can  be  made 
out  and  the  nuclei  are  like  those  in  the  pre- 
ceding section.  Cells  closely  resembling 
those  lining  the  cysts  are  seen  in  the  connec- 
tive tissue  about  their  base. 

The  preponderating  cell  type  in  all  these 
sections  is  flat,  that  is,  the  transverse  diameter 
is  greater  than  the  perpendicular. 

Surrounding  the  cyst  walls  proper,  some- 
times within  them,  are  masses  of  lymphocytes 
often  so  abundant  as  to  suggest  miniature 
l3miph  glands.  The  cyst  contents  are  colloid- 
al with  a  network  of  fibrils  containing 
Ijonphocytes  in  small  numbers  or  occasional- 
ly cells  desquamated  from  the  walls.  These 
are  usually  spherical  with  an  abundance  of 
palely  staining  protoplasm  and  are  oedema- 
tous.  In  this  situation  are  often  found 
endothelial-lined  clefts.  The  kidney  tissue 
about  the  cysts  may  be  entirely  normal, 
particularly  in  infants.  In  adults,  particu- 
larly in  those  dead  from  uraemia,  the  usual 
structure  of  interstitial  nephritis  is  common. 

Liver.  Polycystic  disease  of  the  liver 
presents  the  same  histological  appearance  as 
that  of  the  kidney,  though  the  cysts  in  the 
liver  are  usually  smaller  and  fewer  in  number 
than  in  the  kidney.  The  bile  capillaries 
may  be  found  unchanged  near  the  walls  of 
the  cysts.  The  cysts  occur  in  the  interlobular 
tissue  and  the  surrounding  tissue  presents  a 
normal  appearance  or  the  usual  picture  of 
an  interstitial  hepatitis.  The  cysts  of  the 
liver  have  not  involved  a  sufficient  extent  of 
the  organ  to  give  rise  to  any  clinical  symp- 
toms. 

There  has  been  little  speculation  as  to  the 
origin  of  these  cysts.  By  general  agreement 
polycystic  disease  of  the  liver  has  been  as- 
cribed to  the  occlusion  of  the  bile  ducts, 
though  no  attempt  has  been  made  to  adduce 
any  evidence  to  support  this  view.  In 
harmony  with  this  notion  the  contents  was 
assumed  to  be  bile.  Notwithstanding  that 
the  contents  is  identical  with  that  of  the  kid- 


ney cysts,  no  one  has  suggested  that  liver  cysts 
contain  urine,  this  too  despite  the  fact  that 
polycystic  livers  are  usually  associated  with 
Uke  disease  in  the  kidneys. 

Pancreas,  Pancreatic  polycystic  disease 
is  so  rare  that  an  adequate  account  of  its 
structure  is  not  recorded.  In  the  specimens 
I  have  been  privileged  to  examine  the  struc- 
ture is  identical  with  the  kidney  cysts  and 
the  contents  are  the  same  (Fig.  11).  In  the 
recorded  cases  no  mention  is  made  of  the 
state  of  the  adjacent  pancreatic  tissue.  In 
no  instance  has  there  been  any  evidence  of 
disturbance  of  pancreatic  function.  Both 
the  gross  appearance  and  the  microscopic 
picture  are  identical -with  polycystic  kidney 
(Fig.  12).  No  relation  between  pancreatic 
tubules  and  cysts  can  be  made  out  in  any 
part  of  the  specimens.  The  structure  of 
the  larger  cysts  likewise  resembles  that  of 
the  kidney.  There  is  no  evidence  that  they 
contain  any  of  the  specific  ferments  of  the 
pancreas.  Connolly^  reports  a  case  in  a  child 
aged  14  months.  Thiroloix  and  Pasquier^ 
report  a  case  in  a  woman  aged  93.  They 
describe  the  cyst  as  being  lined  with  embryo- 
nal cells. 

Single  cysts  and  pseudo-cysts  of  the  pan- 
creas are  quite  common  and  there  is  a  large 
Uterature  concerning  them.  What  their  rela- 
tion may  be  to  the  polycystic  disease  has  not 
been  discussed.  It  is  interesting  to  note  in 
this  connection  that  in  many  of  the  larger 
cysts  reported  it  was  mentioned  incidentally 
that  there  were  other  smaller  cysts  present.' 
It  is  of  interest  to  note  that  pancreatic  cysts, 
even  the  so-called  true  cysts,  are  often  pre- 
ceded by  a  violent  traumatism  to  the  upper 
abdomen.  Lymphangiomata  often  have  a 
similar  etiology.  To  discuss  this  question 
adequately  would  lead  me  too  far  afield  and 
I  can  only  say  in  passing  that  morphological- 
ly the  large  cysts  have  much  in  common  with 
the  polycystic  disease,  but  the  chemistry 
presents  conflicting  evidence.*  • 

1  Lancet,  Lond..  March,  igxz. 

sBull.  de  la  soc.  anat.,  1892,  311;  quoted  by  Nimier,  Rev.  de  Chir., 
x8q3,  764. 

«Fitz:  Am.  J.  M.  So.,  1900.  cxr,  184;  Wolff,  Beitr.  z.  klin.  Chir., 
iQTi,  Ixxiv,  487;  Hartmann,  Cong,  de  Chir.,  x8qi;  Thiroloix  and  Pas- 
quier,  Bull,  de  la  soc.  anat.,  1892,  p.  312;  Nimier,  Rev.  de  Chir.,  1893, 
764. 

*  KOrte:  Die  chirurgis>*heD  Krankheiten  des  Pancreas.  Enke,  Stuttgart 
Z898,  p.  61. 
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Rare  cysts.  Cysts  occurring  in  other 
regions,  as  in  the  testicles,  the  broad  ligament 
and  along  the  ureters,  associated  with  the 
renal  lesion  are  likewise  similar  in  structure 
and  cystic  contents  so  far  as  the  recorded 
cases  present  any  evidence.  Those  of  the 
testicle  have  not  been  separated  from  definite 
mixed  tumors.  Those  occurring  in  the  ureter 
and  in  the  broad  ligament  have  not  been 
subject  to  histological  study.  Those  occur- 
ring in  the  brain  have  been  referred  to  only 
incidentally.^  Owing  to  the  infrequency  with 
which  cysts  in  the  choroid  plexus  occur  in 
association  with  polycystic  disease  and  their 
frequency  independent  of  any  disease  a  degree 
of  caution  must  be  observed  in  their  interpre- 
tation." 

That  the  polycystic  disease  is  related  to 
neoplastic  processes  is  demonstrated  by  the 
proliferation  of  the  cyst  walls  to  form  pro- 
jections within  the  cavity,  both  epithelium 
and  fibrous  walls  taking  an. active  part  in  the 
process.  That  the  disease  is  based  on  con- 
genital disturbance  is  supported  by  its  early 
and  bilateral  occurrence  and  by  the  frequent 
association  of  the  kidney  lesion  with  like 
lesions  in  other  organs,  and  its  disposition  to 
hereditary  association.  Often  other  lesions 
of  congenital  origin,  such  as  harelip  and 
dermoids,  are  present  in  the  same  individual 
or  in  other  members  of  the  same  family. 
This  disposition  to  hereditary  influences  is 
even  more  strongly  emphasized  by  the 
occurrence  of  polycystic  renal  disease  in 
several  members  of  the  same  or  successive 
families,  as  in  the  cases  reported  by  Steiner.' 

From  the  foregoing  we  may  deduce  the 
fact  that  the  disease  is  due  to  some  congenital 
defect  and  is  neoplastic  in  character.  From 
the  fact  that  the  disease  is  the  same  wherever 
it  occurs,  we  may  assume  that  the  cysts  are 
derived  from  some  tissue  common  to  all 
these  situations. 

COMPARISON  WITH  CYSTS  OF  KNOWN  ORIGIN 

In  studying  cysts  of  the  parenchymatous 
organs  I  have  been   struck  by  their  close 

*  Parker:  Am.  J.  M.  Sc,  1899,  cxviii    272.  Haarer:  Memorabilien 
iv,  8.  1861.  Bockheimer,  Diss.  Wiirzburg.  1S07. 

•Compare  HerUler:  Treatise  on  Tumors.  Lea  &  Fcbiger,  1912,  Fig. 
167.  p.  263. 

»  Deutsche  med.  Wchnschr.,  1899,  xxv,  677. 


resemblance  to  cystic  tumors  in  other  situa- 
tions, the  genesis  of  which  is  fairly  well 
estabUshed  and  the  life  history  of  which  is 
pretty  thoroughly  imderstood.  The  analogy 
of  these  structures  to  the  congenital  cystic 
disease  is  so  dose  that  a  detailed  examination 
of  them  is  imperative.  While  argument  by 
analogy  is  a  dangerous  mental  recreation,  the 
axiom  that  things  equal  to  the  same  thing 
are  equal  to  each  other  is  as  valid  in  pathology 
as  it  is  in  mathematics. 

Sphen,  The  most  interesting  of  these 
corollary  conditions  is  the  cystic  disease  of 
the  spleen,  of  which  there  are  but  a  few  in 
the  literature.  In  appearance,  in  structure 
of  the  cyst  walls,  in  the  reaction  of  the  sur- 
roimding  tissue  and  in  the  cystic  contents, 
the  records  read  identically  like  those  of  the 
polycystic  kidney.  The  origin  of  the  cysts 
of  the  spleen  was  ascribed  by  Fink*  to  the 
lymph- vessels.  He  quotes  Kolliker  as  author- 
ity that  the  lymphatics  of  the  spleen  are 
divisible  into  a  superficial  and  a  deep  set,  the 
former  occupying  the  capsule,  the  latter  the 
trabeculflB.  Wedl,*  was  able  to  trace  the 
lymphatics  from  the  capsule  to  the  depth  of 
the  organ  along  the  trabeculae.  Renggli* 
believed  the  cysts  were  due  to  a  dipping  down 
of  the  peritoneal  layer  of  the  spleen  at  an 
early  embryonal  period.  He  bases  his  view 
on  the  appearance  of  the  cells  lining  these 
cysts.  Aschoff^  calls  attention  to  the  fact 
that  cells  lining  lymph-vessels  may  under 
certain  conditions  become  cuboidal,  and 
accepts  the  opinion  that  these  cysts  are  de- 
veloped from  the  lymph  system.  TUs  is 
well  illustrated  by  a  figure  published  by 
Schmidt®  which  I  have  ventured  to  have 
reproduced  (Fig.  14).  Fink's  term  "cystic 
lymphangioma"  may  therefore  be  accepted 
with  confidence,  since  it  corresponds  both  to 
the  anatomic  findings  and  to  the  opinion 
expressed  in  the  literature.  It  would  seem, 
therefore,  that  cystic  disease  of  the  spleen 
furnishes  the  connecting  link  between  poly- 
cystic disease  and  the  cystic  lymphangiomata. 

In   this   connection   a   case  of  cavernous 

«  Ztschr.  f  Heilk..  1885,  vi.  406. 

*  Wicn.  Zitzb.,  Ixiv,  abt.  i,  p.  301. 

*  Diss.  Zurich,  1894. 

^  Lubarsch  &  Ostertag,  Ergebnisse,  1895.  ii,  456. 

*  Virchow's  Arch.  f.  path.  Auat..  1901,  clxiv.  50.  Taf.  u,  Fig.  5 
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angioma  of  the  spleen  reported  by  Homans* 
is  of  interest.  The  spleen  and  the  peritoneum 
in  the  region  of  the  transverse  colon  were  the 
site  of  an  extensive  and  progressive  cavernous 
angioma.  In  general  morphology,  as  well 
as  in  mode  of  advancement,  it  bore  a  close 
relation  to  the  polycystic  kidneys  associated 
with  pararenal  lymphangiomata. 

Pararenal  cysts.  The  most  striking  ex- 
amples of  these  analogous  conditions  that 
have  fallen  into  my  hands  are  the  pararenal 
cysts.  A  specimen  of  this  condition  was 
reported  and  figured  by  Lejars*  which  I 
have  thought  worth  while  to  reproduce  (Fig. 
15).  It  consists  of  a  reniform  tumor  made  up 
of  multilocular  cysts  altogether,  as  the  figure 
shows,  like  the  polycystic  kidney.  So  close 
was  the  resemblance  to  the  kidney  that  the 
distinguished  surgeon  believed  he  was  remov- 
ing a  polycystic  kidney.  He  did  not  dis- 
cover the  error  imtil  the  post-mortem,  when 
the  patient  was  found  to  have  two  kidneys 
both  of  which  were  cystic.  The  tumors 
removed  at  operation  contained  no  renal 
tissue.  It  has  been  my  privilege  to  examine 
one  such  specimen  removed  from  a  patient 
possessed  of  two  normal  kidneys.  This 
specimen  was  not  so  large  as  the  one  described 
by  Lejars  but  it  was  reniform  and  made  up  of 
niunerous  cysts.  These  cysts  were  in  struc- 
ture identical  with  the  polycystic  kidneys. 
The  endothelium  in  some  places  was  distinct- 
ly cuboidal,  though  for  the  most  part  low  cu- 
boidal  and  papillary  formation  was  every- 
where marked.  The  cystic  contents  like- 
wise was  identical  with  those  of  polycystic 
kidneys.  This  patient  also  had  small  peri- 
toneal cysts  in  the  hepatogastric  ligament, 
presenting  as  it  were  a  Unk  between  the  para- 
renal cystomata  and  the  usual  cysts  of  the 
peritoneum.  At  the  periphery  of  the  cystic 
mass  were  clefts  lined  with  flat  endothelium 
which  correspond  to  similar  clefts  in  the 
spleen,  pancreas  and  kidney  as  well  as  in  the 
cystic  lymphangiomata  of  the  forearm  and 
seem  to  give  some  hint  as  to  the  mode  of 
extension  of  these  tumors. 

Parallel  with  the  cystis  of  the  spleen  are 
those  of  the  suprarenal  gland.     Such  a  case 

» Ann.  Surg.,  Phila.,  1897,  xxv,  732. 

*  Bull.  et.  m^m.  de  la  Soc.  de  Chir.  de  Par.,  1Q07,  zxxiii,  374. 


is  reported  by  Sick.'  The  cyst  waUs  are 
described  as  being  lined  with  endothelium 
and  their  contents  as  coagulated  lymph, 
characterized  by  fibers  and  bands.  The 
cysts  were  surrounded  by  a  granulation-like 
tissue  in  which  numerous  lymph  spaces  were 
m  the  course  of  formation. 

Cysts  of  the  tendon  sheaths.  I  have  in  my 
possession  a  tumor  obtained  from  the  forearm 
of  a  boy  four  years  of  age  which  was  noted 
soon  after  birtii.  This  tumor  is  formed  by 
nimierous  cysts  var3dng  from  a  few  millimeters 
in  diameter  to  the  size  of  a  hickory  nut  (Fig. 
16).  The  cystic  contents  were  straw  colored 
and  stringy  in  some  parts  and  distinctly 
colloidal  in  others.  The  cysts  were  lined  for 
the  most  part  by  cuboidal  or  flat  cells  which 
showed  but  little  tendency  to  form  papillary 
projections  within  the  lumen.  The  cystic 
area  gradually  extended  as  the  child  grew 
until  the  palm  of  the  hand  was  involved. 
In  the  advancing  border  of  the  tumor  the 
cysts  were  small  and  in  the  connective  tissue 
between  macroscopic  cysts  there  were  clefts 
filled  with  thin  fluid.  The  cells  of  these  clefts 
presented  evidence  that  the  tumor  extended 
by  the  development  of  new  cysts  in  the 
periphery  of  the  tumor.  Paltauf*  reports 
a  similar  case  following  traumatism.  In 
this  case  the  soft  parts  as  well  as  the  bone  were 
destroyed  by  the  advancing  timior  and  ampu- 
tation became  necessary.  He  states  that  the 
cysts  were  lined  with  large  clear  endothelial 
cells  and  calls  particular  attention  to  the 
presence  of  endothelial  clefts  and  cavities  in 
the  connective  tissue  surrounding  the  cysts. 

Cystic  lymphangiomata  of  the  tongue.  It 
has  been  my  privilege  to  examine  a  number 
of  tongues  which  were  the  seat  of  cystic 
disease.  In  the  cases  which  are  weU  marked 
clinically  small  cysts  appear  within  the 
substance  of  the  tongue  (Fig.  17).  In  this 
situation,  as  is  well  known,  the  disease  pro- 
gresses by  acute  exacerbations  during  which 
the  tissue  between  and  beyond  the  cysts  be- 
comes infiltrated  and  inflamed.  With  each 
exacerbation  the  cysts  increase  somewhat  in 
size  and  number.  The  lymph  spaces  be- 
yond  these  cysts  lined  with  perfectly  flat 

'Virchow's  Arch.  f.  path.  Anat.,  1903,  dxxii,  445. 
«Verhandl.  d.  deutach.  pith.  GeseUsch.,  1907,  xi,  255. 
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endothelium  become  dilated  during  these 
exacerbations  and  give  perhaps  some  hint 
as  to  the  mode  of  extension.  The  presence 
of  proliferated  connective  tissue  in  the  kidney 
presenting  the  usual  changes  of  interstitial 
nephritis  may  have  some  relation  to  the 
processes  just  described  in  the  tongue.  This 
suggests  that  similar  processes  may  be  re- 
sponsible for  the  extension  of  the  cystic 
disease  of  the  kidney  and  for  the  final  destruc- 
tion of  the  parendiymatous  portion  of  the 
organ.  The  clinical  evidence  of  such  a  process 
is  foimd  in  the  advent  of  uraemia,  indicat- 
ing a  loss  of  function  in  a  kidney  which 
has  perhaps  for  many  years  been  capable 
of  serving  the  individual  adequately.  The 
pathological  anatomy  shows  the  chronic 
interstitial  changes  associated  with  acute 
changes  as  manifest  by  round-celled  infiltra- 
tion and  cloudy  swelling.  How  many  such 
periods  of  exacerbation  the  organ  may  have 
suffered  is  impossible  to  determine.  That 
they  may  be  numerous  is  indicated  by  the 
fact  that  exacerbations  may  occur  sufficient- 
ly severe  to  bring  them  to  the  surgeon. 
Such  kidneys  are  often  possessed  of  enough 
reserve  capacity  to  withstand  both  the 
effects  of  the  disease  and  the  interference  of 
the  surgeon,  only  to  fail  at  some  future  period 
at  a  renewed  exacerbation.  In  the  case  of 
the  cystic  lymphangiomata  of  the  tongue, 
these  exacerbations  and  regressions  may  be 
readily  observed.  Here  life  is  not  threatened 
and  the  progress  of  the  disease  may  be  studied 
over  a  period  of  many  years. 

Lymphangiomata  of  the  skin,  I  have  re- 
cently examined  a  tumor  of  the  skin  resem- 
bling in  many  particulars  those  of  the  tongue. 
The  tumor  was  moderately  elevated  above  the 
surface  and  was  composed  of  numerous  cysts 
of  varying  size  and  character  of  contents. 
Others  of  this  type  have  been  reported  and 
it  is  of  interest  to  note  that  they  often  follow 
traumatism.  These  are  unquestionably  lym- 
phatic in  origin. 

Cysts  of  the  peritoneum.  Cysts  resembling 
those  mentioned  above  in  contents  and  struc- 
ture are  found  in  various  parts  of  the  abdom- 
inal cavity.  A  number  have  been  reported 
upon  the  stomach  near  the  scars  of  stomach 
ulcers.     Various  portions  of  the   mesentery 


and  omentum  have  been  the  seat  of  such  cysts. 
Often  side  by  side  cysts  may  be  found  filled 
with  thin  fluid  and  colloidal  material.  Simi- 
lar cysts  have  been  observed  involving  the 
thoracic  duct. 

In  some  cysts  of  the  peritoneum  it  is  of 
interest  to  note  that  not  infrequently  cysts 
are  found  side  by  side  which  represent  the 
various  types.  These  are  often  associated 
with  the  pararenal  cysts  and  present  a  con- 
venient link  between  them  and  the  more 
widely  distributed  cysts  of  the  peritoneum. 
In  some  the  lining  cells  are  more  in  evidence 
and  the  cell  contents  are  colloid  with  fibrin 
fibrils  within  them.  Beside  them  may 
occur  cysts  lined  with  perfectly  flat  cells  and 
with  contents  incapable  of  coagulation. 
Their  histological  character,  therefore,  places 
them  midway  between  the  two  groups  of 
cysts.  Cysts  which  result  from  lymph  ob- 
struction, as  above,  and  peritoneal  scars, 
many  of  those  in  the  skin,  and  the  certainly 
congenital  cysts  about  the  neck  are  of  the 
latter  type.  Such  cysts  would  appear  to  be 
purely  retention  cysts,  while  the  former  type, 
lined  with  tallei  cells  and  containing  colloid 
and  fibrin  filaments,  represents  an  active 
process. 

In  discussing  this  problem  it  is  difficult  to 
avoid  the  controversy  as  to  the  nature  and 
distribution  of  endothelial  cells.  No  matter 
how  anxious  one  is  to  defer  to  the  opinion  of 
the  embryologists  relative  to  the  shortcom- 
ings of  His,  those  who  work  long  with  the 
cells  belonging  to  all  the  situations  included 
by  this  distinguished  anatomist  are  forced 
to  the  conclusion  that  endothelium  is  en- 
dothelium, no  matter  from  whence  the  em- 
bryologists derive  it.  Under  similar  condi- 
tions cells  in  all  these  situations  act  much  the 
same  and  under  reaction  present  all  the  types 
seen  lining  the  cysts  in  polycystic  disease. 
Aschoff  particularly  has  called  attention  to 
the  capability  of  endothelial  cells  to  assume 
protean  forms.  Arguments  as  to  the  origin 
of  cells  from  their  form  alone  are  always  sub- 
ject to  error,  and  especially  so  as  regards 
endothelial  cells,  which  even  in  their  normal 
state  refuse  to  stay  placed  in  any  classifica- 
tion. The  difficulty  is  still  greater  when 
such  cells  have  been  subjected  to  inflamma- 
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tory  or  neoplastic  influences.  That  some  of 
the  cells  lining  these  cysts  resemble  cells 
lining  kidney  tubules  does  not  permit  judg- 
ment upon  their  fellows  which  bear  no  such 
resemblance.  In  the  illustrations,  many  of 
the  cells  are  identical  in  form  and  structure 
with  endothelial  cells  found  in  other  situa- 
tions. The  single  histological  problem  of 
interest  here  is,  Are  the  flat  cells  renal  cells 
which  have  been  compressed,  or  ate  the  so- 
called  cuboidal  cells  endothelial  cells  which 
are  in  a  state  of  reaction?  The  preponderance 
of  evidence  is  that  polycystic  disease  is  a 
neoplastic  process.  If  so,  the  cells  cannot 
be  renal  epithelium  flattened  by  pressure. 
Papillary  processes,  even  to  the  second  order, 
as  is  sometimes  seen,  exclude  any  suggestion 
of  a  purely  retentive  process.  Anyone  who 
has  worked  much  with  endothelium  will 
endorse  Aschoff's  views  above  quoted  and 
will  see  in  the  finer  structure  of  the  nuclei  the 
strongest  argimient  of  identity. 

In  order  that  the  polycystic  disease  of  the 
parenchymatous  organs  shall  develop  from 
the  lymph  apparatus  of  these  organs  the  exist- 
ence of  lymphatics  must  be  established. 
Unfortunately  these  have  been  the  object  of 
but  little  research.  For  the  kidney,  Stahr^ 
has  made  a  careful  study.  He  demonstrated 
lymph  capillaries  along  the  vessels  between 
the  tubules  and  described  them  as  being 
about  12  microns  in  diameter.  At  the  con- 
junction of  the  cortical  and  medullary  portion 
they  form  arches.  For  injection  he  used 
Gerda's  method;  for  the  surface  vessels 
Golgi  's  method  was  employed. 

With  the  review  of  evidence  before  us  one 
cannot  resist  the  conclusion  that  the  poly- 

1^  Arch.  f.  Anat.  u.  Entwickelupgs;;e3chichtr,  xgoo,  41. 


cystic  disease  of  the  parenchymatous  organs, 
including  those  reported  in  the  spleen  as 
cystic  lymphangiomata,  are  morphologically 
identical.  It  would  be  difficult  to  conceive, 
if  they  were  derived  from  the  parenchymatous 
tissue  of  each  of  the  several  organs,  how  this 
identity  of  structure  and  function  (if  the 
character  of  the  cystic  contents  may  be  re- 
garded as  a  criterion  of  fimction)  could  be 
brought  about.  This  is  particularly  striking 
if  one  includes  those  of  the  spleen  where  no 
epithelial  origin  can  be  hypothecated. 

Harmony  in  structure  and  function  even 
in  pathological  states  bespeaks  a  similar  or 
identical  origin.  The  single  structure  com- 
mon to  all  these  situations  is  the  lymph-ves- 
sels. Added  to  this,  the  similarity,  even  iden- 
tity, of  the  cysts  in  question  with  lesions  of  the 
lymph  system  presents  the  strongest  possible 
argument  for  the  theory  that  the  polycystic 
disease  of  the  parenchymatous  organs  is 
lytnphatic  in  origin  and  is  the  result  of  changes 
in  these  channels  either  congenital  or  ac- 
quired. 

Ultimate  conclusions  are  not  possible  where 
the  premises  are  still  under  discussion,  but 
the  facts  fortunately  are  more  stable  than  the 
theories,  and  so  long  as  these  harmonize, 
tentative  conclusions  may  be  made  with  a 
certain  degree  of  security. 

CONCLUSIONS 

Polycystic  disease  in  all  the  parenchy- 
matous organs  is  morphologically  identical. 

It  resembles  closely  in  structure  and  de- 
velopment cystic  formations  known  to  be 
derived  from  lymphatic  channels. 

Polycystic  disease  probably  develops  from 
the  lymph  channels  of  the  organs. 
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A  STUDY  OF  THE   CANXER  SITUATION* 
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CERTAINLY  there  is  no  more  vital 
question  in  modem  medicine  than 
the  cancer  problem.  And  if  this 
statement  needs  confirmation  I  simply 
remind  you  of  the  great  prevalence  of  cancer 
and  of  its  rapid  increase,  out  of  all  proportion 
to  the  increase  in  population,  in  aJl  civilized 
coim tries;  and  of  the  immense  amoimt  of 
time  and  labor  that  has  been  expended,  and 
is  now  being  expended,  in  the  attempt  to 
elucidate  its  nature  and  cause  and  find  a 
preventative. 

No  problem  has  given  greater  promise 
and  yielded  such  meager  resiilts. 

Except  in  otu-  manner  of  operating,  and  a 
greater  per  cent  of  cures  by  earlier  or  more 
radical  removal,  we  have  made  little  or  no 
advance  in  the  last  hundred  years. 

There  is  growing,  however,  a  more  hopeful 
view  of  the  results  of  early  and  radical  opera- 
tion, and  several  of  the  most  influential 
national  medical  associations  have  endorsed 
the  plan  of  teaching  the  general  public  the 
importance  of  early  diagnosis  for  this  purpose, 
and  the  importance  of  regular  systematic 
examinations  by  a  physician  during  the  period 
of  life  when  cancer  is  most  common.  This 
work  is  in  the  hands  of  a  conmiittee  of  splen- 
did and  enthusiastic  men  and  good  may 
result. 

One  evil,  however,  I  fear  will  counterbal- 
ance some  of  the  good.  How  many  cancer- 
phobiacs  will  we  produce  who  will  fall  into 
the  hands  of  quacks  to  be  robbed  and  made 
miserable;  and  how  many  neurasthenics  will 
be  given  a  new  dread  with  which  to  torture 
themselves  and  their  physicians? 

We  may  hope  that  the  good  will  far  over- 
balance the  evil;  but  we  are  still  far  from  a 
satisfactory  solution  ot  the  problem. 

Let  us  carefully  review  the  few  known  facts 
bearing  upon  the  cause  of  cancer  and  see  if 
any  practical  deductions  can  be  made. 

We  will  consider  only  epitheliomas,  and  true 
carcinomas  of  epithelial  type,  which  constitute 


the  great  bulk  of  the  malignant  growths  of 
middle  adult  life,  and  which  originate,  pos- 
sibly, from  causes  entirely  different  from  the 
causes  of  sarcoma  and  other  malignant 
tumors. 

We  know  that  such  tumors  always  originate 
in  some  part  or  organ  containing  epithelium 
derived  from  the  epiblast  or  hjrpoblast,  and 
that  the  tiunor  is  a  wild  growth  of  epithelial 
or  epithelioid  cells. 

Some  of  these  cells  may  be  embryonic 
inclusions,  or  unused  remnants  left  over  in 
the  developing  foetus,  like  scraps  of  cloth  in  a 
tailor's  shop,  that  have  escaped  destruction 
in  the  manner  provided  by  nature  for  cells 
whose  period  of  usefulness  is  past;  but  there 
is  no  sp)ecial  reason  to  believe  that  they  are 
other  than  normal  epithelial  cells  stirred  to 
abnormal  activity  by  some  unknown  cause. 

Whether  they  are  embryonal  remnants  or 
inclusions,  or  normal  constituents  of  the 
body,  the  fact  remains  that,  after  resting 
quiescent  or  performing  normal  functions  for 
years,  they  suddenly  begin  to  proliferate  in  a 
WUd  ^d  harmful  wky,  to  invade  surrounding 
tissues,  and  to  wander  to  distant  parts  through 
the  lymphatics,  there  to  start  secondary 
growths. 

We  know  that  this  invasion,  like  that  of  all 
foreign  bodies,  is  opposed  in  various  ways. 
The  chief  opposing  force  to  cancer  cells  is 
apparently  a  proliferation  of  connective  tissue 
around  the  invaders  in  an  attempt  to  wall 
them  up  in  a  fibrous  capsule. 

There  is  good  reason  to  believe  that  many 
incipient  cancers  are  thus  walled  up,  squeezed 
out  of  existence  by  the  contracting  connective 
tissues,  and  cured,  like  many  cases  of  incipient 
tuberculosis,  without  the  existence  of  the 
disease  ever  being  suspected. 

And  in  most  cases  the  growth  is  in  this  way 
held  in  check  and  localized  for  a  considerable 
period. 

Unfortimately,  when  the  cancer  cells  are 
relatively  more  active  a  few  of  them  manage 
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to  escape  before  the  wall  around  them  is 
complete.  They  are  then  able  to  start  new 
groups  and  to  repeat,  and  contmue  repeating, 
this  performance. 

Thus  the  tumor  grows  with  a  spongelike 
formation  of  acini,  filled  with  cells,  smrounded 
by  trabecular  walls  of  fibrous  tissue. 

We  know  too  that  the  character  and  rapidity 
of  the  growth  depends  upon  the  relative  ac- 
tivity of  the  opposing  cell  armies.  When 
epithelial  proliferation  is  slow  or  connective 
tissue  growth  rapid  in  proportion,  we  have 
small  adni  with  thick  walls  and  a  solid  schir- 
rous  growth  of  slow  development. 

And  when  the  converse  is  true  we  have 
large  acini,  with  thin  walls,  and  a  soft  medul- 
lary cancer  of  rapid  growth  and  more  malig- 
nant type. 

When  we  are  able  to  determine  the  cause 
or  causes  for  this  sudden  change  in  a  group  of 
cells  from  normal  activity  or  quiescence  to 
wild  proliferation,  we  will  have  practically 
solved  the  etiology  of  cancer. 

In  the  light  of  our  present  knowledge  three 
explanations  seem  possible— 

1.  Destruction  or  alteration  of  the  normal 
nerve  control  of  these  cells. 

2.  Intoxication  of  the  cells  by  bacterial 
poison,  or  other  poison. 

3.  Alteration  of  the  food  supply  to  the  cells 
in  question. 

Let  us  look  into  the  possibilities  in  each 
case. 

Normally,  the  sensory  or  secretory  nerves 
send  filaments  into  all  parts  of  the  skin  and 
mucous  membranes,  and  to  all  glandular 
epithelium.  These  filaments  break  up  into 
fine  tufts  and  come  in  contact  with  each  living 
epithelial  cell.  This  is  shown  by  Golgi's 
staining  method,  as  well  as  by  the  fact  that 
we  cannot  put  the  finest  needle  point  into  the 
skin  without  touching  nerves  carrying  sensa- 
tion of  pain,  or  temperature  sensations. 

We  are  familiar  with  the  trophic  effects  of 
nerve  lesions,  particularly  upon  mucous 
membranes. 

I  have  seen  inflammation  of  the  palate  and 
fauces  following  extirpation  of  the  Gasserian 
ganglion  that  for  a  week  had  all  the  appear- 
ance of  a  malignant  growth. 

We  know,  also,  Uiat  by  stimidating  the 


secretory  nerve  of  a  gland  we  increase  the 
activity  of  its  secreting  cells,  and  that  this 
is  not  due,  as  was  once  supposed,  to  circulatory 
changes. 

We  know  that  gastric  secretion  can  be 
influenced  by  impulses  coming  from  the  brain, 
that  savory  odors  or  even  thoughts  of  food 
wiU,  in  the  hungry,  cause  a  flow  of  gastric 
juice  and  saliva,  and  that  anger,  grief  or  fear 
may  often  completely  check  these  secretions. 

All  this  goes  to  show  that  each  living  epi- 
thelial cell  is  xmder  nerve  influence  and  con- 
trol. 

What  should  we  expect  of  a  cell  suddenly 
deprived  of  this  control? 

Naturally  it  would  become  an  independent 
organism,  and  a  foreign  body  in  the  animal 
to  which  it  belonged.  It  would  revert  to  its 
ancestral  type  and  become  an  embryonal 
cell,  or  practically  an  amoeba,  devoting  all 
its  energy  to  assimilation  and  reproduction. 

And  in  fact  this  is  just  what  it  does. 

I  quote  from  an  article  of  my  own  on  mahg- 
nant  tumors  of  the  breast  read  before  the 
Washington  Obstetrical  and  Gynecological 
Society,  May  19,  1899,  as  tollows: 

Dr.  Ludvig  Hektoen,  in  the  first  volume 
and  number  of  Progressive  Medicine,  has 
collated  some  striking  observations  on  the 
growth  of  epithelial  cells.  Ljunggren,  he 
says,  found  to  his  surprise  that  he  could 
preserve  carefully  sterilized  bits  of  human 
skin  in  sterile  human  ascitic  fluid  for  months 
and  that  the  cells  of  the  tissue  retained  their 
vitality.  Successful  transplantation  was 
made  with  pieces  kept  in  such  sterile  fluid  for 
a  month.  The  transplanted  cells  not  only 
grew  over  the  raw  surface,  but  penetrated  into 
the  granulation  tissue  beneath,  after  the  man- 
ner of  a  beginning  carcinomatous  growth. 

The  abstract  of  Loeb's  observations  on 
epithelial  regeneration  by  Dr.  Hektoen  is  so 
clear  that  I  copy  part  of  it  verbatim: 

"From  a  margin  of  a  tissue  defect  huge 
epithelial  protoplasmic  or  plasmodial  masses 
move  in  a  sliding  manner  over  the  naked 
surface,  enclosing  and  dissolving  the  crusts 
and  other  obstacles.  Regenerating  epithe- 
lium readily  removes  such  substances  as -carti- 
lage when  placed  in  its  way.  Below  the  pro- 
toplasmic  layer   epithelial   cells   wander  in 
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from  the  margins  of  the  defect  and  often 
grow  down  into  the  connective  tissue,  appar- 
ently cheddng  the  growth  of  the  latter.  The 
process  is  closely  allied  to  changes  in  carcinoma. 
At  the  same  time  active  changes,  such  as 
mitoses,  occur  in  the  epithelial  cells  removed 
some  distance  from  the  margins  of  the  wound." 

According  to  Loeb  small  pieces  of  epithe- 
lium placed  in  the  center  of  scabs  or  crusts 
send  out  processes  in  all  directions  into  the 
crust,  the  cells  acting  as  separate  organisms 
independent  of  blood  supply  or  nervous 
influence. 

These  observations  of  Hektoen,  Ljunggren, 
and  Loeb  have  since  been  confirmed  by  nu- 
merous observers,  and  it  is  clear  that  the  infil- 
tration of  cells  from  a  skin  graft  into  the  sub- 
jacent tissues  is  prevented,  at  first  by  con- 
nective tissue  proliferation,  and  later  by  the 
epithelial  cells  forming  new  nerve  connections 
and  settling  down  into  well  ordered  epithe- 
lium. 

It  would  seem  quite  possible  also  that 
complete  severance  of  a  nerve  connection 
may  not  be  necessary,  but  that  altered  or 
abnormal  influence  may  be  exerted  by  sick 
or  injured  nerves,  or  by  nerves  coming  from 
exhausted  nerve  cells. 

It  would  seem  at  first  sight  that  the  only 
conditions  necessary  to  produce  cancer  are  a 
group  of  epithelial  cells  severed  from  nerve 
connections  and  a  sluggish  reaction  of  the 
connective  tissue.  But  there  are  several 
other  considerations  that  enter  into  the 
problem,  such  as  a  suitable  food  supply  for 
the  epithelial  cells,  the  presence  or  absence 
of  certain  cytolysins  and  of  altered  internal 
secretions,  and  of  a  bar  to  the  formation  of 
new  nerve  connections. 

The  remarkable  effects  upon  tissue  growth 
of  the  altered  secretion  of  the  thyroid,  the 
hypophysis,  and  to  a  less  extent  of  the  supra- 
renal body  and  generative  glands  must  not 
be  forgotten  as  at  least  possible  predisposing 
factors. 

Altered  nerve  control  may  be  due  either  to 
local  or  general  conditions.  Exhaustion  and 
even  destruction  of  central  nerve  cells  may 
come  from  purely  emotional  discharges  of 
nerve  impulses. 

Crile  has  demonstrated  this  in  laboratory 


experiments  and  confirmed  it  in  clinical 
studies,  and  has  shown  that  fear  and  worry, 
which  is  a  chronic  form  of  fear,  are  the  most 
powerful  agents  for  rapidly  exhausting  brain 
cells.  All  thought,  emotion,  or  exertion  of 
any  kind  does  this  to  a  certain  extent,  and 
also  glandular  activity;  but  muscular  exertion 
does  riot  seem  to  do  it  with  nearly  so  much 
rapidity  as  emotional  excitement  of  a  like 
degree. 

Crile  has  shown  clearly  the  cumulative  ac- 
tion of  repeated  frights  in  rabbits,  and  the 
microscopic  appearance  of  the  brain  cells 
when  exhausted  in  this  manner;  and  that 
while  all  emotions  are  accompanied  by  more 
or  less  rapid  discharge  of  nervous  impulses, 
and  oxidation  of  the  cell  protoplasm,  which 
may  be  carried  to  the  point  of  complete  dis- 
ruption of  the  cell,  yet  fear  seems  more  potent 
than  anger  or  defensive  emotions.  Sexual 
emotion  probably  comes  second  in  exhausting 
power. 

As  the  result  of  emotional  excess,  therefore, 
or  of  any  kind  of  excessive  brain  work,  we 
may  have  enfeebled  or  altered  nerve  impulses 
going  to  the  various  epithelial  cells  of  the 
body.  And  under  sudi  circumstances  we 
must  believe  that  local  pressure  of  inflamma- 
tory products  would  more  easily  act  to  further 
alter  these  nerve  impulses,  or  completely 
block  them. 

The  circulation  in  the  blood  of  toxic  sub- 
stances must  aid  in  producing  such  a  condi- 
tion. 

Alcoholic  neuritis  may  produce  either 
hypersensitiveness  of  a  nerve  or  ana^thesia, 
according  to  the  degree  of  its  intensity. 

The  same  is  true  of  tobacco,  lead  and 
uraemic  poisons,  and  probably  of  many  auto- 
intoxications of  which  we  as  yet  know  little. 

It  is  easy  to  conceive  therefore  how  con- 
tracting scars,  bruises,  or  prolonged  local 
irritation,  by  infiltrating  the  tissues,  may 
press  upon  nerve  filaments  and  more  or  less 
completely  block  them — especially  when  the 
central  impulses  are  weak — and  thus  leave 
groups  of  epithelial  cells  more  or  less  complete- 
ly without  nerve  control. 

One  of  the  chief  predisposing  causes  of 
cancer  may  be  the  exhaustion  of  the  central 
nerve  cells,  aided  by  autointoxication  of  some 
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form,  and  the  chief  exdting  cause  a  local 
injury  or  prolonged  irritation. 

Indeed,  I  think  we  will  see  presently  that 
this  is  not  only  possible  but  very  probable. 

It  does  not  seem  necessary,  therefore,  to 
introduce  a  cancer  germ  as  the  cause  of  these 
growths. 

And  yet  there  are  some  facts  pointing  in 
that  direction. 

Plant  tumors  greatly  resembling  cancer 
have  been  produced  by  inoculation  with  a 
bacillus  which  has  been  obtained  in  pure 
culture  and  invariably  produced  such  a  tumor 
when  introduced  into  a  scratch  or  prick  of  the 
bark  of  a  plant.  Mouse  tumors  of  a  sarcom- 
atous nature  have  been  caused  by  inocula- 
tion. 

Cancer  has  many  of  the  characteristics  of  a 
slow  infection. 

But  as  yet  no  germ  has  been  discovered, 
though  an  enormous  amount  of  work  has  been 
done  in  that  direction.  Cancer  transplanta- 
tion or  inoculation  has  never  been  successful 
unless  we  accept  as  such  the  reproduction  of 
secondary  growths  in  those  already  affected, 
which  may  have  been  produced  by  simple 
traumatism  in  a  person  having  the  predis- 
position. 

Failure  to  grow  cancer  cells  in  vitro,  except 
in  the  serum  of  cancer  patients,  points  to  the 
presence  or  absence  of  something  in  the  blood 
of  cancer  patients  which  is  an  important 
predisposing  cause,  and  militates  against  the 
germ  theory,  as  in  that  case  we  would  expect 
to  find  an  immunizing  or  inhibitory  action  of 
the  serum  upon  the  germs  and  cancer  cells. 

And  such  action  has  been  claimed  by  advo- 
cates of  the  use  of  ascitic  fluid  of  cancer 
patients  by  hypodermatic  injection  as  a 
cancer  cure.  Cancers  have  been  produced, 
on  the  other  hand,  by  long  continued  and 
repeated  X-ray  irrigations  under  conditions 
that  seem  to  preclude  the  possibility  of  a 
germ  origin. 

The  most  conservative  conclusion  at  present 
seems  to  be  that,  while  some  cancers  may  be 
due  to  infection,  the  probability  is  that  more 
are  not;  but  are  caused  by  a  combination  of 
local  and  general  conditions,  and  that  the 
latter  are  largely  the  result  of  modem  civilized 
methods  of  living. 


Intoxication  of  the  cells  by  substances 
absorbed  from  the  alimentary  canal,  or  by 
altered  internal  secretions,  is  a  conceivable 
cause  of  cancer,  but  rather  of  a  predisposing 
than  exciting  character.  In  such  case  we 
must  look  to  some  local  condition  for  the 
exciting  cause  and  for  the  determination  of 
the  site  of  the  growth. 

This,  however,  is  never  difficult  to  find. 
I  think  it  is  now  conceded  that  cancer  seldom 
occurs,  if  ever,  in  normal  tissues;  but  always 
where  there  has  been  a  local  inflanmiation 
or  long  continued  irritation. 

I  took  this  ground  in  a  paper  published  in 
the  Medical  News,  Jan.  ii,  1896,  entitied, 
**The  Nature  and  Treatment  of  Manunary 
Neoplasms." 

At  that  time  it  did  not  meet  with  much 
favor,  but  the  idea  has  been  gaining  ground 
every  year  since  and  Coley^  gives  an  exhaustive 
and  conclusive  article  sustaining  this  view. 

So,  even  if  we  accept  the  tiieory  of  cell 
intoxication,  it  is  not  absolutely  necessary  to 
assume  a  cancer  germ  as  the  cause  of  the 
poisoning. 

But  whether  we  believe  in  embryonic 
remnants,  cell  inclusions,  the  germ  theory,  or 
any  other  known  h3rpothesis,  we  can  not 
suffidentiy  account  for  all  the  phenomena  of 
cancer  growth  witiiout  assuming  a  predis- 
posing cause  or  causes  that  are  of  great 
importance. 

We  must  also  concede  this  condition  to  be 
the  result  of  civilization.  For  cancer  is 
practically  unknown  among  savages  of  any 
country  and  has  increased  in  direct  propor- 
tion to  the  degree  of  modem  dvihzation  in  all 
countries. 

Let  me  relate  briefly  the  sequence  of  events 
in  one  of  my  earlier  cases  of  cancer  of  the 
breast  as  I  interpreted  them  with  the  assist- 
ance of  Dr.  Walter  Reed,  Dr.  Jas.  Carroll 
and  Dr.  Wm.  Gray,  all  now  imfortunately 
dead. 

The  patient,  a  woman,  received  a  sharp  blow  on 
the  breast  from  the  corner  of  a  mantel  piece,  pro- 
ducing rupture  of  small  vessels  and  interstitial 
haemorrhage  acting  as  a  foreign  body  and  producing 
infiltration  of  leucocytes  and  proliferation  of  con- 
nective tissue.  Period  of  quiescence.  Contraction 
of  the  fibrous  tissue.     Squeezing  of  some  milk  ducts 

^  Tr.  South.  Surg.  &  Gynec.  Ass.,  igxo. 
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and  nerve  filaments  supplying  them,  making  uncon- 
trolled embryonal  cells  of  the  epithelial  lining  of 
these  ducts.  Proliferation  of  these  cells.  Dis- 
tention and  finally  rupture  of  the  thin  walls  of  the 
ducts.  Infiltration  of  the  surrounding  tissues 
with  cells  —  cancer  cells.  There  was  no  abrasion 
of  the  skin  in  this  case,  such  as  seems  necessary  in 
the  inoculation  of  plant  cancers,  and  no  apparent 
way  for  local  infection.  The  tumor  was  removed 
in  an  early  stage,  and  examined  microscopically,  and 
proved  to  be  adenocarcinoma.  This  lady  had 
the  predisposing  causes  of  civilized  life  well  marked. 

I  have  studied  a  number  of  similar  cases 
with  the  assistance  of  the  gentlemen  just 
mentioned  and,  later,  with  the  help  of  Dr. 
J.  S.  Neate,  who,  sad  to  say,  is  also  now  dead. 
And  I  have  a  few  excellent  microphotographs 
made  by  Dr.  Gray,  showing  some  of  these 
conditions. 

I  think  there  is  reason  to  believe  that  some 
cancers  occur  in  just  this  way,  and  that  some 
are  squeezed  out  of  existence  in  the  early 
stages  by  active  or  even  excessive  fibrous 
growth.  This  fibrous  growth  may  remain 
stationary  for  years,  constituting  practically 
an  adenoma. 

Bruises  are  exceedingly  common.  Why 
are  cancers  not  even  more  conunon?  Why 
are  they  so  rare  in  savages  who  are  more 
exposed  to  bruises  than  civilized  people? 
And  why  are  they  so  much  more  frequent 
about  the  age  of  the  menopause?  Again  we 
are  forced  to  seek  the  explanation  in  a  pre- 
disposing cause  or  causes  —  evidently  a  factor 
of  great  importance,  most  potent  about  the 
age  of  forty-five  and  not  present  in  savages. 

If  we  can  determine  this  predisposing  con- 
dition we  may  accomplish  much;  for  it  seems 
quite  as  necessary  as  the  exciting  cause  in  a 
majority  of  cases. 

This  leads  us  to  inquire  what  are  the  essen- 
tial differences  in  savage  and  civilized  life. 
Three  important  differences  are  apparent: 
(i)  The  savage  gets  more  fresh  air  and  out- 
door Ufe.  (2)  The  savage  eats  irregularly  of 
simpler  food,  is  subject  to  long  fasting  periods, 
and,  on  the  whole,  eats  much  less  in  the  pro- 
portion to  the  exercise  he  takes  than  civilized 
man.  He  also  drinks  less  of  alcohohc  bever- 
ages, not  from  choice,  but  necessity.  In 
consequence  of  these  two  things  the  savage 
has  less  toxic  material  in  his  blood  and  body 
juices.     (3)  But  there  is  a  third  and  even 


more  striking  difference.  The  savage  uses 
his  muscles  much  and  his  brain  little. 

All  his  expenditure  of  energy,  or  nearly 
all,  is  muscular,  and  we  have  seen  that  this 
does  not  exhaust  the  central  nerve  cells  like 
emotional  discharges,  and  intellectual  work. 
He  is  supposed  to  have  little  or  no  fear;  he 
does  not  worry  over  the  price  of  his  wife's 
bonnet;  he  troubles  himself  little  and  for 
short  periods  only  about  the  sentimental  side 
of  life — ^he  is  too  busy  with  the  necessities.  He 
knows  nothing  of  jaded  nerves  and  sleepless 
nights.  With  modern  civilized  men  and 
women  the  exact  converse  is  true.  Outdoor 
life  and  muscular  exercise  are  at  a  minimum, 
and  the  intellectual  and  emotional  faculties 
worked  to  the  Umit.  With  civilized  man 
fear  is  constant.  Fear  of  failure,  financial, 
social,  or  scientific;  and  worry,  which  is  little 
more  than  a  chronic  cumulation  of  Uttle 
fears,  he  has  with  him  always.  And  we  have 
seen  how  fear  is  the  most  potent  cause  of  nerve 
exhaustion. 

But  he  also  works  his  brain  hard  in  business 
and  intellectual  pursuits.  His  wife  exhausts 
hers  over  household  and  social  matters;  and 
both  are  constantly  using  the  most  rapid 
means  at  their  command  to  exhaust,  through 
the  emotions,  the  energy  and  substance  of 
their  brain  cells.  Often  it  is  not  so  much  the 
work  he  does  that  wears  out  a  man  as  his  mis- 
guided efforts  at  relaxation  and  the  having  of 
a  good  time  after  working  hours.  And  the 
same  thing  is  true  in  a  little  different  way  of 
our  women. 

That  modern  Ufe  in  all  circles  of  society  is 
more  strenuous  than  ever  before  can  hardly 
be  doubted,  and  this  leads  to  nervous  and 
digestive  disturbances  that  are  of  many  kinds 
and  varieties,  and  not  infrequently  to  a 
pecuhar  condition  which  I  have  come  to 
regard  as  an  almost  necessary  factor  in  the 
production  of  cancer. 

This  predisposing  cause  or  precancerous 
condition  is  characterized  by  soft  swoUen 
mucous  membranes,  spongy  receding  gums, 
loose  lower  incisor  teeth  with  accumulation  of 
tartar,  flabby  tongue,  slight  chronic  bronchitis, 
more  or  less  thickening  and  brittleness  of  the 
nails,  and  usually  by  alternating  diarrhoea 
and  constipation.     In  some  there  is  marked 
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diminution  of  the  pain  sense,  as  well  as  of 
the  temperature  sense,  or  there  may  be 
alternating  hyper  and  hyposensitiveness. 
In  women  the  cervix  is  often  flabby,  and  of  a 
peculiar  pale  yellow  color. 

Any  excess,  whether  emotional  or  alcoholic, 
or  of  overeating,  or  loss  of  sleep,  may  bring 
on  exacerbations  of  any  of  these  conditions, 
and  not  infrequently  produces  abdominal 
pain  or  a  watery  diarrhoea  that  comes  on  at 
a  definite  period  after  the  excess. 

The  urine  usually  contains  indican  and 
there  may  be  other  symptoms  of  autointoxica- 
tion. The  imderlying  cause  of  this  condition 
I  believe  is  exhaustion  of  the  protoplasm  of 
cells  of  the  central  nervous  system,  similar  to 
that  of  old  age,  and  yet  occurring  while  the 
general  nutrition  of  the  body  and  its  cell 
growth  is  unimpaired. 

In  this  respect  the  precancerous  state  is 
unlike  that  of  old  age  where  all  cell  activity 
is  lowered,  and  epithelial  proliferation  dimin- 
ished in  proportion. 

This  precancerous  state  is  not  clearly 
marked  in  every  case;  but  I  have  seen  it  so 
often  in  connection  with  cancer  that  I  cannot 
escape  the  belief  that  it  is  a  predisposing  cause 
of  great  importance,  and  that  many  a  patient 
has  developed  cancer  from  some  local  lesion 
that  would  otherwise  have  given  no  trouble 
because  of  the  comparative  age  of  his  central 
nerve  ceUs  and  the  comparative  youth  of  his 
epithelial  cells. 

Sometimes  only  a  few  of  the  symptoms  may 
be  apparent,  and  sometimes  prolonged  local 
irritation  may  cause  cancer  with  little  or  no 
predisposing  cause.  Some  cases  may  occur 
from  infection  with  a  cancer  germ,  with 
a  predisposing  cause  in  some  abnormaUty 
of  the  blood.  But  most  cases  present  evidenc 
of  nerve  exhaustion,  and  also  of  autointoxica- 
tion, and  both  are  due  to  modem  methods  of 
living. 

While  writing  this  article  two  women  have 
come  to  me  with  cancer  of  the  breast.    The 


first  remark  of  one  of  them  was,  "Doctor,  I 
have  a  knot  in  my  breast  that  is  growing  and 
paming  me,  and  I  am  aU  run  down  from 
the  worry  I  have  had  during  the  past  two 
years." 

The  other  one  had  well  marked  Rigg's 
disease. 

I  think  I  have  never  seen  a  cancer  of  the 
mouth  or  lips  not  accompanied  by  marked 
disease  of  the  gums. 

In  view  of  these  facts  it  seems  important 
that  we  should  recognize  this  predisposing 
condition  and  try  to  prevent  or  remedy  it 
before  cancer  develops. 

It  is  a  hopeless  task  at  present  to  try  to 
make  the  American  people  live  as  they  should; 
but  in  individual  cases  we  may  accomplish 
much.  It  is  hard  to  make  even  invididuals 
give  up  their  pet  excesses,  and  harder  still 
to  make  them  eliminate  fears  and  worries. 

But  we  can  sometimes  instill  into  them  the 
spirit  and  philosophy  of  Marcus  Aurelius, 
and  modify  their  extravagant  use  of  nerve 
cell  protoplasm;  or  send  them  on  a  pleasant 
vacation  now  and  then,  and  give  their  cells 
a  chance  to  recuperate  and  rejuvenate  to 
some  extent.  And  we  can  usually  improve 
conditions  causing  autointoxication  and  get 
more  muscular  exercise  and  less  brain  work 
in  their  lives. 

But  the  treatment  must  be  suited  to  each 
individual  case,  and  will  suggest  itself  to 
every  competent  physician.  My  plea  at 
this  time  is  for  recognition  of  a  very  conunon 
condition  that  I  believe  is  not  only  an  im- 
portant predisposing  cause  of  cancer  but  also 
leads  to  other  serious  lesions  —  a  condition, 
too,  that  is  preventable,  and  curable,  if  proper- 
ly treated  before  too  serious  organic  changes 
have  occurred  in  the  brain,  kidneys  and  other 
organs.  This  condition  is  primarily  and 
essentially  exhaustion  of  the  brain  cells  or 
premature  aging  of  the  brain  cells  while  the 
epithelium  is  still  comparatively  yoimg  and 
vigorous. 
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THE  sine  qua  non  of  intestinal  anastomosis 
is  firm  approximation  of  the  serous  coats 
of  the  sections  of  bowel  to  be  united. 
When  Lembert,  in  1820,  demonstrated  this 
truth,  intestinal  surgery  became  possible.  Since 
then  there  have  been  developed  innumerable 
methods  and  stitches  to  accomplish  intestinal 
imion. 

In  the  early  days  of  intestinal  surgery  it  was 
considered  preferable  to  make  a  lateral  anastomo- 
sb.  Stenosis  from  stricture  was  feared  in  the 
end-to-end  method.  As  this  fear  was  gradually 
found  to  be  groundless,  the  use  of  bobbins  and 
internal  splints  for  assisting  end-to-end  suture 
came  into  vogue.  They,  in  turn,  have  been 
given  up  and  to-day  the  method  used  by  most 
surgeons  is  the  simple  suture  of  the  open  ends  of 
the  bowel. 

Although  the  open  method  of  anastomosis 
with  the  use  of  rubber-covered  clamps  is  well 
established  as  the  operation  of  choice  by  many 
surgeons,  the  evident  break  in  the  aseptic  tech- 
nique when  the  lumen  of  the  bowel  is  exp)osed  is 
a  real  danger.  We  are  not  justified  in  introduc- 
ing this  complication  into  all  intestinal  operations 
if  it  can  be  shown  to  be  unnecessary.  Given  a 
clean  abdomen  and  rigid  preparation  for  opera- 
tion, an  intestinal  resection  is  not  possible  with- 
out some  soiling  from  the  bacteria-swarming 
lumen  in  the  open  method.  Although  the  won- 
derful tolerance  of  the  jDeritoneum  to  infection 
usually  overcomes  this  defect,  still  the  danger  of 
infection  is  ever  present  and  we  cannot  always 
rely  on  the  possibly  lowered  resistance  of  our 
patient  to  make  up  for  defects  in  our  technique. 
It  was  with  the  hope  of  overcoming  this  defect 
in  the  open  operation  that  Dr.  Edward  Mason 
Parker  and  myself  devised  what  we  have  called 
the  "basting-stitch  method."  "It  may  be  de- 
fined as  an  easy  and  rapid  method  of  suturing, 
applicable  to  any  form  of  intestinal  anastomosis, 
whether  circular,  lateral,  or  end-to-side,  whereby 
the  immediate  formation  of  a  patent  stoma  may 


be  accomplished  without  operative  opening  of  the 
intestinal  lumen  and  without  the  introduction 
into  it  of  any  instrument  or  ligature." 

Since  the  publication  by  Dr.  Parker  and  my- 
self of  our  experimental  work  on  animals,^  we 
have  had  considerable  experience  with  the  proce- 
dure in  the  human  being.  It  is  our  desire  to  call 
attention  again  to  the  advantages  of  this  method, 
not  only  from  a  theoretical  point  of  view  but 
now  as  a  practical  and  proved  procedure.  Al- 
though the  number  of  cases  is  not  large,  they  are 
sufficient  to  justify  our  early  claims.  All  the 
usual  intestinal  anastomoses  are  included  in  the 
list,  as  well  as  pylorectomy  and  gastro-enteros- 
tomy.  The  stomach  cases  are  recent,  and  from 
our  limited  experience  we  realize  that  certain 
modifications  to  insure  control  of  hemorrhage 
must  be  developed  before  we  can  recommend  the 
method  for  use  on  the  stomach.  Mr.  B.  G.  A« 
Moynihan  of  Leeds,  England,  in  his  book  on 
duodenal  ulcer,  has  adopted  the  basting-stitch 
method  of  dosing  the  duodenal  stump  in  pylorec- 
tomy. 

In  all  cases  the  method  has  proved  itself  per- 
fect, there  never  having  occurred  leakage  or 
stenosis.  The  writer  has  used  it  in  every  case 
of  resection  of  bowel  since  1908  and  for  the  past 
three  years  all  such  operations  performed  at  the 
Freedman's  Hospital,  whether  by  the  writer  or 
other  surgeons  of  the  staff,  have  been  done  by 
this  method. 

To  quote  from  the  publication  referred  to 
above:  "The  steps  of  the  operation  and  the 
advantages  which  we  believe  it  to  possess  may  be 
briefly  summarized  as  follows: 

"Division  of  the  intestinal  walls  is  made  between 
two  narrow-bladed  crushing  clamps,  placed  first 
in  actual  contact  and  then  slightly  separated  so 
that  there  is  left  between  them  a  narrow  crushed 
area,  consisting  practically  only  of  serosa  and 
fibrous  coat,  which  may  be  divided  by  the  knife 
or  cautery. 
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Fig.  I.  Clamps  (3  pairs)  applied  on  either  side  of  portion  Fig.  1.  Resection  complete  leaving  ends  of  ii 
of  intestine  to  be  resected.  Division  of  intestine  with  dosed  by  damps.  Basting  stitch  being  applied  o 
cautery  between  eadi  pair  of  damps.  damp. 

"The  basting  stitch  is  a  Cushing  continuous 
stitcli  without  knots,  placed  u[>on  the  damped 
incision  with  the  loops  between  the  stitches 
crossing  over  the  blades  of  the  clamp.  The  first 
bite  of  the  suture  applied  to  either  the  free  or 
mesenteric  border  is  placed  parallel  to  the  am 
of  the  gut;  the  intervening  ones  are  parallel  to  the 
clamp  and  across  the  axis  of  the  gut.  When  the 
clamp  is  removed  and  the  stitch  at  the  same  time 
drawn  tight,  the  edges  of  the  incision  are  auto- 
matically inverted  and  held  firmly  pressed  to- 
gether in  a  straight  line  without  any  separation 
of  the  lips  of  the  opening  having  occurred.  The 
two  incisions,  so  prepared,  are  then  placed  side 
by  side,  and  are  stitched  together  around  the 
whole  circumference  of  the  intestinal  tube  or  of 
the  new  operative  opening  that  is  to  be  estab- 
lished. When  the  last  sutiye  has  been  placed 
and  tied,  the  basting  stitches  are  cut  short  and 
withdrawn,  the  intestinal  canal,  or  the  new 
anastomotic  stoma,  then  instantly  becoming 
patent.  This  completes  the  operation  as  far  as 
the  suture  of  the  intestines  is  concerned.  The 
lumen  has  not  been  0]>ened  and  it  has  not  been 
entered  by  any  instrument  or  other  object.  The 
stoma  becomes  open  only  with  the  withdrawal  of 
the  basting  threads.  The  steps  of  the  operation 
are  essentially  the  same  whether  circular,  lateral, 
or  end-to-side  anastomosis  is  done. 

"The  operation  so  performed  calls  for  no  time- 
consuming  maneuvers  and  no  more  than  ordinary 
manipulative  skill.    The  basting  stitches  are  as 


easily  and  as  quickly  placed  as  the  purse-string 
suture  used  to  turn  in  the  stump  of  the  appendix 
or  grasp  the  Murphy  button.  Upon  removal  of 
the  clamp  the  stitch  is  at  once  drawn  tight  by  a 
single  motion,  and  the  Incision,  securely  closed  in 
a  straight  line,  is  then  ready  for  suturing  without 
further  attention.  The  turning  in  of  the  cut 
edges  which  takes  place  is  automatic  and  never 
requires  the  use  of  an  instrument  to  assist  it,  as  in 
the  case  of  the  purse-string  suture. 

"With  the  two  basting  stitches  in  place,  intes- 
tinal suture  becomes  singularly  free  from  its 
usual  difficulties.  Only  a  single  assistant  is  ever 
needed,  and  even  he  may  be  readily  dispensed 
with.  The  parts  to  be  joined  are  held  in  the  most 
convenient  position  and  under  perfect  control,  so 
that  the  stitching  is  done  with  surprising  rapidity 
and  ease. 

"The  troublesome  eversion  of  the  mucosa  and 
the  vermicular  contractions  of  the  muscular  coats 
no  longer  exist.  Approximation  of  serous  sur- 
faces to  any  desired  extent  and  at  a  uniform  dis- 
tance from  the  margins  of  the  incbion  is  assured. 
The  inversion  of  the  cut  edges  presents  a  folded 
wall  through  which  to  pass  the  stitches,  making 
predsion  in  their  application,  with  secure  an- 
chorage in  the  fibous  coat,  particularly  easy. 

"Handling  of  the  intestines  is  reduced  to  a 
minimum.  The  hands  of  the  operator  need 
scarcely  touch  them,  and  those  of  the  assistant 
not  at  all. 

"In  end-to-end  suturing  the  small  triangular 
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Fig.  3.  Clamps  withdrawn  from  under  loops  of  basting 
stitches  and  basting  stitches  drawn  taut,  automatically 
invaginating  crushed  stumps. 


Fig.  4.  Inverted  stumps  of  intestine  held  Id 
tion    on    their   basting    tlireads.     Anastomosing 

begun. 


held  in  appod- 


peritoneal  defect  at  the  mesenteric  border  is 
automatically  obliterated  by  the  basting  stitch- 
insuring  apposition  of  serous  surfaces  at  this 
point. 

"A  striking  advantage  of  the  method  is  seen 
when  the  two  incisions  to  be  joined  happen  to  be 
of  unequal  length.  In  this  case  the  longer  one  is 
simply  puckered  or  'gathered'  in  upon  its  bast- 
ing thread  until  it  corresponds  in  length  with  the 
shorter  incision  and  the  sutures  are  then  apphed. 
We  have  successfully  united  in  this  way  without 
the  slightest  difficulty  intestinal  incisions,  one  of 
which  was  double  the  length  of  the  other." 

This  procedure  has  not  been  modified  material- 
ly, though  experience  has  taught  us  the  impor- 
tance of  some  of  its  steps. 

No  special  clamp  is  necessary  for  the  crushing 
of  the  intestinal  walls.  The  writer  prefers  the 
ordinary  curved  Kelly  damp  to  the  one  made  for 
the  piirpose. 

It  is  an  advantage  to  place  the  clamps  across 
the  intestine  at  an  angle  of  45  degrees  to  the  long 
axis  of  the  bowel.  This  insures  a  stoma  of  twice 
the  area  of  the  one  made  by  a  transverse  division. 
Then  the  amount  of  tissue  to  be  invaginated  and 
the  width  of  the  blades  of  the  crushing  damps  is 
of  no  moment,  as  the  occurrence  of  obstruction 
from  the  formation  of  a  diaphragm  is  well-nigh 
impossible.  No  angulation  of  the  gut  occurs 
after  such  anastomosis. 

Pagenstecher  thread  is  advised  for  the  basting- 


sUtches  and  can  be  most  eadly  applied  on  a 
curved  French  needle. 

One  anastomosing  suture  of  intestinal  siUc  has 
always  been  found  ample,  even  in  pylorectomy 
or  gastro-enterostomy. 

The  only  acddents  that  have  occurred  in  our 
eitperience  have  been  from  not  observing  the 
above-mentioned  precautions.  In  one  case  the 
basting-stitch  (light  silk  in  this  instance)  broke 
while  being  withdrawn.  The  gut  was  inverted 
through  the  anastomosis,  proving  the  stoma  to  be 
patent,  and  nature  was  left  to  pull  out  the  balance 
of  the  silk  thread.  As  there  are  no  knots  in  the 
basting  threads,  it  was  probably  dragged  into  the 
lumen  of  the  bowel  and  disdharged  promptly. 
Suffice  to  say  that  no  symptoms  were  produced 
and  the  convalescence  was  perfect.  But  since 
then  we  have  used  Pagenstecher  linen  thread. 

In  one  case  of  strangulated  femoral  hernia, 
done  under  cocaine  anesthesia,  where  about 
seven  inches  of  small  bowel  had  to  be  resected  for 
gangrene,  the  abdomen  had  to  be  opened  on  the 
third  day  to  establish  the  stoma.  Through  over- 
confidence  we  had  failed  to  break  up  the  adhesion 
between  the  bowel  walls  caused  by  the  crushing 
clamps.  On  the  patient  showing  visible  peristal- 
sis three  days  later,  the  abdomen  was  opened  and 
the  anastomosis  delivered  through  the  wound. 
The  intestine  was  slightly  dilated  above  the  line 
of  suture  and  collapsed  below.  Union  appeared 
to  be  perfect.    The  lateral  wall  of  the  distended 
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loop  was  invaginated  into  the  anastomosisi 
effectually  breaking  up  the  adhesion  between  the 
crushed  bowel  walls.  The  stoma  immediately 
became  patent  and  gas  was  seen  to  pass  into  the 
collapsed  bowel.  Nothing  further  was  necessary 
and  the  anastomosis  was  returned  and  the  abdo- 
men closed.  The  patient  made  an  iminterrupted 
recovery.  This  case  taught  us  that  the  damps 
put  on  tight  enough  to  crush  the  bowel  walls  and 
to  stop  all  haemorrhage  also  caused  an  agglutina- 
tion between  those  walls.  It  is  necessary  to 
break  up  this  adhesion,  by  rolling  the  suture  line 
between  the  fingers  after  the  basting  threads  have 
been  withdrawn. 

In  the  operations  on  the  stomach  the  method 
worked  perfectly  for  pylorectomy,  but  the  only 
gastro-enterostomy  that  we  have  done  showed 
some  haemorrhage  the  night  of  operation.  It 
was  not  sufficient  to  affect  the  patient's  con- 
valescence, which  proceeded  normally  without 
interference  other  than  a  stomach  lavage.  In 
pylorectomy  the  clamps  are  placed  transversely 
across  the  duodenum  and  stomach  and  do  not 
crush  across  any  large  vessels.  In  gastro-en- 
terostomy it  is  probable  that  some  of  the 
branches  of  the  gastro-epiploic  arteries  are 
divided,  and  that  the  crushing  and  cauterizing  is 
not  sufficient  to  control  all  bleeding.  However, 
it  has  been  suggested  that  the  Connell  suture, 
passing  entirely  through  the  stomach  wall,  be 
used  in  making  the  anastomosis,  thus  insur- 
ing the  grasping  of  any  large  vessels  in  the  bite 
of  the  suture. 

Dr.  W.  A.  Jack  of  Washington  has  used  this 
method  for  all  intestinal  resections  and  about 
1909  adapted  it  to  amputation  of  the  vermiform 
appendix.  The  basting  stitch  takes  the  place  of 
the  usual  purse-string  suture,  and  ligation  and 
invagination  of  the  appendix  stump  is  imnec- 
essary.  Willard  Bartlett  of  St.  Louis  suggests 
the  same  procedure,^  being  apparently  imaware 
of  its  use  for  intestinal  anastomosis. 

The  following  is  a  list  of  cases  of  dean  aseptic 
resections  and  anastomoses  done  by  the  writer 
and  some  of  his  colleagues  in  Washington. 
There  has  been  no  attempt  made  to  gather  cases 
that  may  have  been  operated  upon  in  other 
dties. 

Case  i.  Case  of  thrombosis  of  the  mesentery  of  ileum 
close  to  the  caecum.  Resection  of  18  inches  of  affected  gut; 
end-to-side  anastomosis  of  ileum  into  ceciun.  Uninter- 
rupted recovery. 

Cas£  2.  Case  of  carcinoma  of  caecum.  Resection  of 
oecum  and  ascending  colon  with  end-to-end  anastomosis 
between  ileum  and  stump  of  colon.  After  insertion  of  the 
basting  stitches  the  stump  of  the  ileum  was  anastomosed 

^  Surs-.  Gynec.  &  Obst.,  19x3,  Jan. 


Fig.  5.  Anastomosing  suture  complete.  Gap  in  mes- 
entery closed.  The  basting  threads  being  withdrawn. 
Intestinal  lumen  then  becomes  patent. 

to  one  end  of  the  closed  caecal  stump.  The  basting  stitch 
was  not  withdrawn  from  the  balance  of  the  ascaX  stump, 
but  was  used  to  permanently  close  this  incision.  (The 
same  procedure  was  followed  in  pylorectomy.)  Operative 
recovery  good.  Death  two  years  later  of  some  pulmonary 
complaint. 

Case  3.  Case  of  strangulated  hernia  in  desperate  con- 
dition. Strangulation  of  four  days'  duration  with  gangrene 
of  bowel.  Resection  with  end-to-end  anastomosis. 
Death.  At  autopsy  no  peritonitis  and  the  anastomosis 
could  be  demonstrated  to  hold  water. 

Case  4.  Another  case  of  strangulated  hernia  brought  to 
operation  too  late.  This  patient  died  on  the  second  day 
and  at  autopsy  the  same  conditions  were  found  as  in  the 
previous  case.  Both  of  these  cases  died  from  obstruction 
and  not  from  the  resection. 

Case  5.  Intestinal  obstruction  in  a  negro  65  years  old. 
Patient  in  bad  condition.  Cause  of  obstruction  not 
stated.  End-to-end  anastomosis  done  after  resection. 
Result,  death  from  obstruction.  Anastomosis  satisfac- 
tory. 

Case  6.  Volvulus  of  jejunum.  Resection.  End-to- 
end  anastomosis.    Recovery. 

Case  7.  Volvulus  of  four  days'  duration.  Resection. 
Death  in  forty-eight  hours. 

Case  8.  Strangulated  hernia  with  imdescended  testicle. 
End-to-end  anastomosis.    Recovery. 

Case  9.  Intestinal  obstruction  from  mesenteric  throm- 
bosis. Intestinal  resection.  Death  in  12  hours  after 
operation. 

Case  10.  Volvulus  from  adhesion  of  the  bowel  to  old 
uterine  stimip.  Resection.  Death  ten  hours  after  op- 
eration. 

Case  ii.  Carcinoma  of  caecum.  Resection  with  end-to- 
end  anastomosis.    Recovery. 

Case  12.  Case  of  ileus  from  band  of  seven  days'  duration. 
Resection.  Death  second  day  after  operation.  No 
peritonitis.    Bowels  had  moved  before  death. 
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Case  13.  Obstruction  (late)  of  lower  end  of  ileum. 
Resection  with  end-to-end  anastomosis.  Death.  Au- 
topsy showed  no  peritonitis  and  anastomosis  patent. 

Case  14.  Carcinoma  of  sigmoid.  Resection  with  end- 
to-end  suture.    Death. 

Case  15.  Strangulated  hernia  with  gangrene  of  bowel. 
Resection.    Living  14  days  after  operation. 

Case  16.  Resection  of  Meckel's  diverticulum.  Re- 
covery. 

Case  17.  Strangulated  hernia  with  gangrene  of  bowel. 
Resection  of  14  indies  of  small  intestine.    Recovery. 

Case  18.  Resection  of  Meckel's  diverticulum.  Re- 
covery. 

Case  19.  Acute  obstruction  from  bands.  End-to-end 
anastomosis.    Recovery. 

Case  20.  Strangulated  hernia  with  gangrene.  End-to- 
end  anastomosis.    Recovery. 

Case  21.  Volvulus.  Resection  with  end-to-end  anasto- 
mosis.   Recovery. 

Case  22.  Strangulated  femoral  hernia.  Resection  with 
end-to-end  anastomosis.  Signs  of  beginning  obstruction 
on  third  day.  Abdomen  opened  and  stoma  established  by 
invagination.    Recovery. 

Case  23.  Pylorectomy  for  pyloric  stenosis  from  in- 
durated ulcer.  Recovery.  Eighteen  months  later,  gastro- 
enterostomy for  cancer  in  region  of  anastomosis. 

Case  24.  Gastro-enterostomy  for  ulcer  of  duodenum. 
Haemorrhage  night  after  operation.    Recovery. 

Case  25.  Obstruction  from  Hirechsprung's  disease. 
Side-to-side  anastomosis  between  ileum  and  sigmoid. 
Recovery. 

Case  26.  Same  case.  Resection  of  hypertrophied  colon. 
Death  several  weeks  after  operation,  apparentiy  from 
inanition. 

All  of  the  preceding  cases  were  resections  or 
anastomoses  in  clean  cases,  i.  e.  where  there  was 
no  peritonitis.  Although  the  mortality  is  high, 
in  no  case  were  there  any  symptoms  of  peritoni- 
tis or  stenosis  nor  did  autopsies  reveal  either  com- 
plication.   The  cases  that  were  lost  were  ob- 


struction cases  brought  to  hospital  too  late  to 
save  by  any  means.  All  the  fatal  cases  had  been 
obstructed  at  least  four  days  and  one  seven. 

In  addition  to  the  above,  the  basting  stitch 
method  has  been  used  to  perform  anastomoses 
after  resection  in  the  following  cases.  Here  it 
was  used,  not  on  accoimt  of  the  fact  that  it  is  an 
aseptic  method,  but  because  in  the  opinion  of  the 
operators  it  is  the  most  rapid  and  easiest  method 
to  perform. 

Case  i.  Gangrene  of  ileum  which  had  been  pulled  into 
a  perforated  uterus.  Resection  of  three  feet  of  ileum. 
Operative  recovery.  Death  three  weeks  later  from  star- 
vation. 

Case  2.  Stab  wound  of  abdomen.  Resection  of  in- 
jured intestine  with  end-to-end  suture.    Recovery. 

Case  3.  Tear  of  transverse  colon  in  case  of  perforation 
of  uterus.     End-to-end  suture  after  resection.    Recovery. 

Case  4.  Gun-shot  wound  of  abdomen.  Resection  and 
end-to-end  anastomosis.  Death  in  a  few  hours  after 
operation. 

Case  5.  Gun-shot  wound  of  small  intestine.  Immedi- 
ate operation.    Resection.    Recovery. 

We  submit  that  the  basting  stitch  method  of 
intestinal  anastomosis  is  rapid,  simple,  safe  and 
aseptic. 

I  wish  to  thank  Drs.  E.  M.  Parker,  S.  D. 
Breckinridge,  E.  A.  Balloch,  W.  A.  Jack  and  S.  L. 
Carson  for  the  privilege  of  reporting  their  cases 
of  resection  by  the  basting  stitch  method. 
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HARELIP,   WITH  ILLUSTRATIVE   CASES 

By  RAYMOND  C.  TURCK,  M.  D.,  Jacksonville,  Florida 


INCOMPLETE  or  simple  uncomplicated  hare- 
lip in  children  is  not  a  dangerous  condition 
and  is  of  no  especial  importance  beyond  its 
cosmetic  aspect. 

Complete  harelip,  however,  whether  single  or 
bilateral,  is  almost  always  complicated  by  cleft 
palate  and  in  the  double  form  by  a  protruding 
premaxilla.  The  combination  always  impedes  or 
entirely  prevents  breast  or  bottle  nursing.  A 
moderate  palatal  defect  is  in  itself  often  sufficient 
to  prevent  the  child  from  forming  the  oral  vacuum 
necessary  to  suckling.  Spoon-fed  children  are 
almost  always  marasmic  or  in  varying  degrees  of 


malnutrition  and  the  mortality  of  the  older 
children  is  increased  because  food  lodges  in  the 
nasal  cavity,  decomposes  and  subjects  them  to 
digestive  disturbances,  as  well  as  to  broncho- 
pneumonia, and  frequently  tends  to  the  formation 
of  excessive  adenoid  and  other  benign  or  malig- 
nant tumors. 

While  breast  or  bottle  feeding  is  never  entirely 
satisfactory  in  any  child  with  a  cleft  palate,  yet 
by  providing  a  sound  lip  and  by  using  a  bottle 
with  a  large  nipple  the  child  may  be  carried  along 
to  the  time  of  greatest  safety  in  operative  repair 
of  the  palatal  defect. 
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Fig.  I. 


Fig.  2. 


Fig.3- 


In  addition  to  the  positive  dangers,  defective 
phonation  should  be  considered.  Once  the  child 
learns  to  talk  with  a  palatal  defect  it  is  almost 
impossible  ever  to  gain  perfect  speech,  defective 
pronunciation  of  consonants  persisting  through- 
out life. 

In  considering-  the  best  time  for  operation  we 
must  therefore  take  into  account  three  factors: 

First,  the  actual  operative  danger. 

Second,  the  dangers  arising  from  the  untreated 
condition. 

Third,  the  effect  upon  the  child's  speech. 

The  operative  mortality  in  harelip  is  practical- 
ly nothing  if  the  operation  is  properly  done,  the 
anaesthetic  carefully  administered,  and  excessive 
haemorrhage  prevented;  danger  is  added  when  the 
premaxilla  is  attacked;  any  work  upon  the  palate 


is  a  serious  matter  and  carries  with  it  a  relatively 
high  operative  mortality. 

Volimies  have  been  written  as  to  the  best  and 
safest  time  for  the  repair  of  harelip  and  cleft 
palate.  Followers  of  Wolff,  Brophy  and  Lane 
in  their  advocacy  of  palatal  repair  in  the  first 
weeks  of  life  are  quite  as  enthusiastic  as  the  ad- 
herents of  Kirmisson  ^.nd  others  who  delay  opera- 
tion until  the  fourth  year. 

The  writer  has  unfortunately  had  a  number  of 
late  cases,  not  from  choice  but  because  of  parental 
neglect  or  fear  of  operation,  and  this  is  a  factor 
that  the  surgeon  cannot  always  govern.  In  se- 
lective cases,  however,  the  writer  has  adhered  to 
the  following  plan  which  in  severe  complicated 
cases  has  worked  out  very  satisfactorily,  even 
though  it  reverses  the  usual  order  of  procedure 


Fig.  4. 


Fig.  5. 
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Fig.  6.  G,  D.  age  i6.  Bilateral  incomplete  harelip, 
detached  premaxilla.  central  deft  palate. 

Fig.  7.  G.  D.  Twelve  days  after  author's  modification 
of  the  Maas-von  Langenbeck  operation. 

in  that  the  lip  is  repaired  first  so  that  the  child 
may  by  provided  with  some  power  of  nursing  and 
thus  become  strong  enough  to  withstand  the  more 
severe  paiata!  repair. 

A.  The  work  upon  the  lip  and  alveolar  process 
is  done  between  the  3rd  and  6th  weeks  by  one  of 
two  methods: 

First.  In  moderate  cases  the  premaxilla  is 
replaced  by  the  Ferguson  method;  the  lip  is  re- 
paired at  the  same  time  by  the  operation  indi- 
cated in  the  individual  case. 


Fig.  a 


Fig-  5 


Fig.  a.  L.  H.,  age  15.  Double  symmetrical  cleft  palate 
and  harelip. 

Fig.  9.  L.  H.  Photo  taken  tenth  day  after  first  opera- 
tion immediately  after  the  last  stitches  were  removed. 
The  resultant  correction  of  the  nostrils  is  well  shown. 
The  pits  in  the  lower  lip  are  the  i^wnirgs  of  ducts  from 
sub-maxillary  salivary  glands  —  deer  saliva,  dripped  almost 
constantly  from  these  ducts. 


Fig.  10.  Fig.  II. 

Fig.  10.   L.  H.     Ten  days  after  first  operation.     Profile 

showing  protruding  lower  Up. 

Fig.  II.  L.  H.  Two  weeks  after  operation  for  trans- 
plantation of  the  salivary  ducts  into  the  mouth,  and  cunei- 
form resection  of  the  lower  lip. 

Second.  In  cases  of  markedly  protruding 
premaxilla  the  work  is  divided  into  two  stages: 
First,  replacement  of  the  premaxilla;  and  second, 
the  lip  repair  two  or  three  weeks  later, 

B.    Palatal  defects  are  divided  Into  two  classes: 

First.  Narrow  single  clefts  which  seem  suit- 
able for  repair  by  the  Brophy  method  —  these 
ca.ses  are  best  done  in  the  and  or  3rd  month. 

Second.  Extensive  clefts  in  which  some  form 
of  flap  transference  is  necessary.  This  work  is 
done  in  the  latter  part  of  the  second  year.  At 
this  time  the  child  is  usually  in  good  strength  and 
has  not  yet  learned  to  talk;  the  results  therefore 
so  far  as  phonation  is  concerned  are  all  that  may 
be  expected,  and  the  operative  danger  appears  to 
be  no  greater  at  the  age  of  two  than  at  four. 

There  are  three  general  principles  of  successful 
plastic  work: 

I.  Broad  clean  denudation,  with  no  scraps  of 
skin  or  mucosa  left  to  be  closed  in  the  sutured 
line. 

a.  Accurate  approximation,  with  perfect 
hxmostasis,  yet  with  assiu'ance  of  a  plentiful 
blood  supply  and  care  that  the  sutures  are  not 
tied  so  snugly  as  to  produce  a  tissue  necrosis 
from  pressure. 

3.  Approximation  without  tension.  This  is 
probably  the  most  difficult  problem.  The  ten- 
dency is  to  make  the  tension  relieving  incisions 
neither  long  enough  nor  deep  enough.  Wide,  deep 
incisions,  with  tension  sutures  properly  placed 
and  secured  will  usually  provide  against  undue 
tension  on  the  coaptation  stitches. 

The  cases  iUustrated  herein  have  been  selected 
from  patients  treated  under  the  auspices  of  The 
Cummer  Fund  for  Ruptured  and  Crippled 
Children  at  St.  Luke's  and  at  Brewster  hospitals. 
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Fig.  13. 
mplicated  harelip, 


Fig.  1 


Fig.  IS. 


Fig.  12.     D.   B.,  age  4.     Double 
detached  premaxilla  and  cleft  palate. 

Fig.  13.  D.  B.  Two  weeks  after  final  operation. 
Repair  of  lip  by  author's  modification  of  the  von  Langen- 
beck  operation. 

None  of  the  photographs  have  been  retouched  and 
the  final  pictures  were  all  taken  almost  imme- 
diately after  the  last  stitches  were  removfed.  The 
ultimate  results  therefore  have  been  better  than 
would  appear  from  the  photos,  since  scars  of 
incisions  and  sutures  fade  and  in  some  instances 
practically  disappear  as  time  goes  on. 

The  writer  has  modified  the  Maas-von  Langen- 
beck  operation  for  double  complicated  harelip, 
utilizing  when  possible  the  semicircular  denuda- 
tion of  Malgaigne  in  the  upper  angles  of  the  de- 
fect, and  using  the  flap  of  the  Mirault  operation 
to  prevent  notching  in  the  Vermillion  border. 
The  cosmetic  results  are  very  good,  as  may  be 
noted  in  the  accompanying  illustrations. 

Ether  is  the  anaesthetic  used.  After  the  child 
is  asleep  it  is  placed  in  the  Rose  position  and  the 
anesthesia  continued  with  the  Rupert  warm 
ether  vapor  apparatus,  using  ordinarily  the  silver 
nasal  tube.  Haemorrhage  is  controlled  by  pres- 
sure of  the  second  assistant's  fingejs  on  the  facial 
arteries  as  they  ascend  the  lower  jaw,  or  by 
clamps  at  the  angles  of  the  mouth.  The  field  is 
prepared  by  painting  externally  with  ^}4  per 
cent  Tr.  iocUne  and  by  sponging  with  60  per  cent 
alcohol  in  the  mouth  and  nostriis. 

The  median  lobule  is  denuded  squarely  as  in 
the  von  Langenbeck  operation;  the  outer  edges 
of  the  defect  are  denuded  as  shown  in  Fig.  i. 
The  denudations  in  the  upper  angles  of  the  defect 
are  made  by  the  semicircular  incisions  of  Mal- 
gaigne. TWs  assures  accurate  approximation  in 
a  straight  line  after  swinging  the  nasal  alae  in- 
ward and  downward.  Mirault's  denudation  of 
one  side  of  the  vermillion  border,  with  flap  for- 
mation on  the  other  side,  is  used  if  the  vermillion 


Fig.  14.  B.  H..  age  3  months.  Double  complicated 
harelip  and  cleft  palate.  Ferguson  operation  on  premaAilla 
at  3  months.  Turck's  operalion  on  lip  at  4  months.  Von 
Langenbeck's  operation  on  palate  at  10  months. 

Fig.  15.    B.  H.,  at  age  11  months.     Final  result. 

border  extends  upward  beyond  the  lower  edge  of 
the  median  lobe,  as  in  the  case  of  L.  H.,  Fig.  8. 
Points  A  and  B,  Fig.  i,  are  then  selected  so  that 
the  width  of  the  lateral  flaps  which  are  to  be 
brought  together  in  the  median  line  of  the  lip, 
when  added  to  the  denuded  median  lobule,  will  a 
little  more  than  equal  the  desired  vertical  lip 
length. 

The  outer  segments  of  the  lip  are  then  freed 
from  the  maxilla  if  necessary,  and  the  als  of  the 
nose  loosened,  taking  care  to  hug  the  bone  and 
thus  prevent  excessive  bleeding.  The  points  A 
and  B  are  then  drawn  to  the  angles  A'  and  B' 
and  the  outer  segments  sutured  to  the  median 
lobulse  as  shown  in  Fig.  2.  This  procedure 
usually  satisfactorily  narrows  the  nose  and  re- 
stores the  normal  contour  of  the  nostrils. 


Fig.  16.  B.  S.,  age  3  months.  Incomplete,  unilateral 
harelip  mth  flattened  nostril 

Fig.  17.  B.  S.  Three  weeks  after  correction  of  defect 
in  lip  and  restoration  of  nostril. 
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Lateral  liberating  incisions  are  then  made  out- 
ward from  the  points  A  and  B  and  the  lower  flaps 
carried  to  the  median  line  and  sutured  as  shown 
in  Fig.  3.  Alternate  sutures  of  silkworm  gut  and 
horsehair  are  ordinarily  used,  the  former  passing 
through  and  through  the  lip,  the  latter  through 
skin  only. 

In  cases  of  incomplete  bilateral  harelip,  as  G. 
D.,  Figs.  6  and  7,  the  same  general  denudation  is 
made  except  that  the  Mirault  flap  is  not  used, 
the  outer  incisions  being  carried  directly  down- 
ward and  slightly  outward  as  shown  in  Fig.  4. 
Notching  is  provided  against  by  making  the 
lateral  relieving  incisions  somewhat  curved,  with 
the  greatest  width  at  the  median  line  as  shown  in 
Figs.  4  and  5. 

The  following  case  is  reported  in  detail  as  in- 
teresting in  that  he  presented  an  unusual  ana- 
tomic anomaly. 

L.  H.,  a  colored  male,  age  15,  was  referred  to  the  Cummer 
Fund  for  Ruptured  and  Crippled  Children  by  Dr.  Graham  £. 
Henson,  ana  admitted  to  Brewster  Hospital,  Jacksonville, 
in  January,  191 2,  with  double  complicate  harelip,  detached 
but  not  protuberant  premaxilla,  cleft  palate,  flattened 
nostrils  and  ectropion  of  lower  lip  (Fig.  8). 

Ducts  of  the  submaxillary  salivary  glands  opened  in 
the  vermiUion  border  of  the  lower  lip.  The  location  and 
appearance  of  the  openings  is  well  shown  in  Fig.  9.    Clear 


saliva  dripped  almost  constantly  from  these  ducts,  the 
amount  increasing  upon  any  excitation  of  the  olfactory  or 
gustatory  nerves.  A  probe  could  be  passed  in  each  duct 
for  one  and  three  quarter  inches  downward  and  outward 
toward  the  submaxillary  glands. 

First  operation.  Brewster  Hospital,  February  i,  191 2; 
ether  anaesthesia  in  Rose  position.  The  borders  of  the 
clefts  in  the  alveolar  process  were  denuded  and  the  pre- 
maxilla was  anchored  with  one  silkworm-gut  suture.  The 
upper  lip  was  repaired  by  the  writer's  modification  of  the 
Maas-von  Langenbeck  operation.  The  suturing  was  done 
with  alternate  deep,  or  through  and  through,  silkworm-gut 
stitches  and  superficial,  or  skin,  stitches  of  horsehair.  A 
tension  suture  of  silkworm  gut  secured  at  each  end  by  a 
large  split  buckshot  was  inserted.  The  pits  made  by 
pressure  of  the  buckshot  may  be  observed  on  each  cheek 
m  Figs.  9  and  10.  These  pits  disappeared  entirely  as  may 
be  observed  in  Fig.  11.  Primary  union  resulted;  all 
sutures  were  removed  by  the  tenth  day. 

Second  operation.  Brewster  Hospital,  February  14,  1912; 
ether  anaesthesia.  The  sab' vary  ducts  were  dissected  out, 
the  openings  were  preserved  intact,  together  with  a  ring  of 
surrounding  mucosa,  and  were  transplanted  to  the  oral 
cavity.  The  mucosa  surrounding  the  opening  of  each 
duct  was  sewed  to  the  split  mucosa  of  the  cheek  with  cat- 
gut, just  below  and  external  to  the  angle  of  the  mouth  on 
the  corresponding  side. 

The  protruding  lower  lip  (Fig.  10)  was  then  resected  by 
cuneiform  incision  and  the  skin  united  to  the  oral  mucosa 
with  deep  silkworm  gut,  and  superficial  horsehair  sutures. 
Primary  union  resulted.  The  salivary  ducts  functionated 
perfectly  in  their  new  location.  The  final  result  b  shown 
in  Fig.  II. 


THE   MODERN  EXTRAPERITONEAL   CESAREAN   SECTION 
WITH  A  DESCRIPTION   OF  THE  BEST  TECHNIQUE 

FOR  ITS   PERFORMANCE^ 

By  BARTON  COOKE  HIRST,  M.  D.,  Philadelphia 


IT  is  unnecessary,  perhaps,  to  review  the  his- 
tory of  Caesarean  section  before  a   society 
whose  members  have  access  to  one  of  the  best 
medical  libraries  in  the  world,  but  a  brief  retro- 
spect makes  the  present  position  of  the  operation 
more  easily  understood* 

Cesarean  section,  prior  to  the  seventeehth 
century,  has  no  practical  interest,  for  aside  from 
the  apocr3rphal  case  of  Nuf er  and  the  supposition 
that  the  operation  might  have  been  practiced  by 
some  primitive  tribes  and  peoples,  only  the  post- 
mortem section  was  known.  From  1610,  the 
date  of  Trautmann's  operation,  it  was  performed 
with  increasing  frequency  on  the  living  woman 
but  with  a  mortality  almost  incredible.  The 
figures  are  no  doubt  known  to  the  members  of  the 
Society:  a  fifty- two  per  cent  mortality  for  the 
United  States,  a  period  of  ninety  years  in  Paris 


without  a  single  recovery,  and  so  on.  It  was  this 
frightful  mortality  that  prompted  the  suggestion 
of  Jorg,  Ritgen  and  Baudelocque  to  do  an  extra- 
peritoneal section  and  that  induced  Gaillard 
Thomas  of  New  York  and  his  followers  to  resort 
to  laparo-elytrotomy  with  a  mortality  of  50  per 
cent.  Porro  introduced  his  operation  at  about 
the  same  time,  reducing  the  mortality  one  half  in 
spite  of  the  crude,  archaic  treatment  of  the 
stump.  My  first  Csesarean  sections  were  done 
by  transfixing  the  cervical  stump  with  skewers 
and  t3dng  a  rubber  tube  around  it,  until  our  fellow 
townsman  Baer  taught  us  how  to  deal  with  the 
cervical  stump  after  hysterectomy.  Sanger  six 
years  later  sutured  the  uterine  wound  securely, 
still  further  improving  the  results  of  Caesarean 
section.  There  remains,  however,  cause  for  dis- 
satisfaction with  the  operation.    It  is  true  that  a 
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Fig.  I.    The  length  and  situation  of  the  incision. 

mortality  of  less  than  one  per  cent  has  been 
achieved  in  a  series  of  more  than  one  hundred 
cases  with  every  condition  favorable  to  success, 
but  on  the  contrary,  Routh's  recent  statistics  of 
almost  five  hundred  cases  in  Great  Britain,  in 
which  there  was  reason  to  suspect  pre-operative 
infection  of  the  birth  canal  from  futile  attempts 
at  delivery,  gave  a  mortality  of  seventeen  per 
cent.  It  was  to  avoid  this  mortality  in  suspected 
cases  that  Frank  again  resorted  to  an  extra- 
peritoneal form  of  operation  in  1906  by  making  a 
suprasymphyseal  section  of  the  lower  uterine 
segment  under  the  anterior  reduplication  of  the 
peritoneum.  The  importance  of  this  procedure 
was  immediately  recognized  in  Germany;  it  was 
extensively  tried  by  all  the  prominent  operators, 
and,  I  am  told  by  Dr.  William  R.  Nicholson,  who 
has  made  the  most  extensive  study  of  the  subject 
of  anyone  in  this  country,  was  modified  by  so 
many  that  there  are  now  sixteen  different  tech- 
niques for  its  performance. 

There  must  be  reasons  for  our  failure  to  rec- 
ognize the  merits  of  a  procedure  now  in  its  new 
form  seven  years  old  and  approved  by  many  of 
the  best  surgeons  in  the  world. 

These  reasons,  I  should  say,  are  that  there  still 
lingers  in  our  minds  a  disagreeable  recollecUon  of 
the  failure  of  laparo-elytrotomy  here;  that  the 
operation  is  believed  to  be  difficult,  tedious  and 
complicated,  and  that  the  results  have  not  been  as 
good  as  were  anticipated,  the  mortality  in  the 
German  clinics  having  averaged  six  per  cent. 

But  an  impartial  student  of  the  subject  must 
admit,  I  think,  that  our  prejudice  has  been  un- 
warranted. If  one  selects  the  best  technique,  the 
operation  is  simple  and  easy.  The  mortality  of 
six  per  cent  in  Germany  must  be  contrasted  with 
the  seventeen  per  cent  of  Routh's  statistics,  for  it 


Fig.: 


Incising  the  parietal  peritoneum. 


was  for  suspected  cases  that  the  operation  was 
devised  and  has  been  for  the  most  part  performed. 
Moreover,  these  advantages  of  the  extraperi- 
toneal section  must  be  admitted  by  any  candid, 
imprejudiced  person:  case  for  case,  an  extra- 
peritoneal operation  should  give  the  patient 
greater  security;  if  the  uterine  wound  is  infected 
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Fig.  4.  Uniting  the  two  peritoneal  flaps,  parietal  and 
viscera!,  thus  closing  the  peritoneal  cavity.  The  lower 
uterine  segment  is  then  incised  and  the  fcctus  extracted. 
The  wound  in  the  uterus  is  sutured  with  a  two-tier  stitch 
and  the  peritoneal  flaps  brought  together  over  it  with  two 
or  three  interrupted  stitches. 


or  gapes  after  the  operation  the 
necessarily  killed;  there  are  no  intraperitoneal 
adhesions  subsequent  to  the  operation;  the  ab- 
dominal wound  is  small  and  not  liable  to  hernia, 
and  the  convalescence  is  strikingly  comfortable 
and  undisturbed  compared  with  that  of  the  intra- 
peritoneal operation. 

My  experience  with  extraperitoneal  Cesarean 
section  comprises  nine  operations  in  the  last 
eleven  months  without  maternal  or  fcetal  mor- 
tality.   Two  of  the  patients  were  presimiably  in- 


I 
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Fig.  5.    The  extraction  of  the  fcetus  with  forceps. 
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fected  beforehand  and  one  had  placenta  previa. 

The  first  three  operations  were  done  by  Frank 
and  Bumm's  technique;  the  next  three  by  Sell- 
heini's;  the  last  three  by  the  Veit  and  Fromme 
technique  with  a  slight  original  modification  which 
decidedly  improves  the  operation,  I  think. 

It  consists  in  suturing  the  peritoneal  flaps  before 
opening  the  uterus.  This  technique  I  shall  ad- 
here to  in  the  future,  asit  is,  1  believe,  the  simplest, 
easiest,  and  most  satisfactory  yet  devised.  The 
lower  abdomen  is  incised  down  to  the  symphysis 
pubis;  the  parietal  peritoneum  is  opened  in  the 
usual  manner;  the  lower  visceral  peritoneum  on 
the  lower  uterine  segment  is  opened  in  the  same 
way.  The  two  peritoneal  flaps  are  sewed  to- 
gether on  each  side,  thus  closing  the  peritonea] 
cavity;  the  lower  uterine  segment  is  incised  from 
above  downward,  as  low  as  necessary  to  deliver 
the  child,  the  bladder  being  protected  by  a  re- 
tractor over  the  symphysis;  a  forceps  is  applied 
to  the  child's  head;  the  placenta  and  membranes 
are  removed;  the  uterine  wound  is  united  by  a 
two-tier  catgut  stitch;  the  double  peritoneal 
flaps  are  brought  together  in  the  middle  line  over 
the  uterine  wound  by  two  or  three  intemipted 
stitches,  and  the  abdominal  wound  b  closed  in  the 
usual  way. 
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THE  TECHNIQUE  OF   INSERTION  OF   INTRATRACHEAL 

INSUFFLATION  TUBES  ^ 

By  chevalier  JACKSON,  M.  D.,  Pittsburgh,  Pennsylvania 


THE  discovery  of  Melzer  and  Auer  and  the 
developments  by  Elsberg,  Janeway,  Car- 
rel, Quinby,  Cotton,  Robinson,  and  others 
have  placed  intratracheal  insufflation  anaesthesia 
on  a  firm  basis.  Each  day  brings  a  new  class 
of  cases  to  which  it  is  adapted,  so  that  soon 
we  will  all  be  wondering  how  we  got  along 
without  it. 

Practically  all  authorities  are  now  agreed  that 
the  larynx  should  be  inspected  before  the  insertion 
of  the  insufflation  catheter  or  tube,  for  the  purpose 
of  ascertaining  whether  or  not  there  is  disease 
present  in  the  larynx,  and  also  to  determine  the 
size  of  the  larynx  so  that  the  size  of  the  insuffla- 
tion tube  may  be  selected  accordingly,  in  order 
to  make  sure  that  there  is  an  ample  laryngeal 
lumen  around  the  tube  for  the  return  flow.  Not 
only  do  the  sizes  of  larynges  vary  in  normal 
individuals,  but  the  laryngeal  lumen  may  be 
modified  by  lesions  present  or  past.  There  is 
another  reason  why  the  larynx  should  be  inspect- 
ed; namely,  throughout  the  whole  category  of 
diseases  to  which  human  flesh  is  heir,  it  is  a  fre- 
quent thing  for  patients  to  date  complaints  from 
some  particular  period,  accident,  or  operation  in 
cases  in  which  the  physician  or  surgeon  is  abso- 
lutely certain  that  the  disease  existed  long  before 
the  incident  blamed  by  the  patient.  In  view  of 
this,  it  behooves  the  surgeon  to  know  whether  the 
larynx  is  diseased  or  not  at  the  time  the  insuffla- 
tion catheter  is  inserted.  One  such  case  has 
occurred  where  the  patient  dated  laryngeal 
trouble  from  the  taking  of  an  anaesthetic  given  by 
the  ordinary  open  method.  The  author's  own 
case  records  and  sketches  showed  that  the 
larynx  had  been  the  seat  of  an  infiltration  of 
tuberculous  origin  four  years  before  the  anaes- 
thetic was  given,  showing  that  the  anaesthesia 
was  in  no  way  responsible,  and  showing,  also,  the 
necessity  of  knowing  the  state  of  the  larynx  be- 
forehand. Only  one  thing  seems  to  deter  anyone 
from  using  the  method  advocated  by  Elsberg  of 
inspecting  the  larynx  and  passing  the  catheter 
or  tube  by  sight.  This  is  the  lack  of  confidence 
in  the  ability  promptly  and  skillfully  to  expose 
the  larynx  with  the  laryngeal  speculum.  No  one 
capable  of  giving  an  anaesthetic  should  hesitate 
for  one  moment  about  this  procedure,  if  he  will 
take  the  trouble  to  pay  attention  to  a  few  points. 
These  points  are: 


1.  The  patient  should  be  fully  under  the 
anaesthetic  by  the  open  method  so  as  to  get  full 
relaxation  of  the  muscles  of  the  neck. 

2.  The  patient's  head  must  be  in  full  extension 
with  the  vertex  firmly  pushed  down  toward  the 
feet  of  the  patient,  so  as  to  throw  the  neck  upward 
and  bring  the  occiput  down  as  close  as  possible 
beneath  the  cervical  vertebra. 

3.  No  gag  should  be  used,  because  the  patient 
should  be  sufficiently  anaesthetized  not  to  need  a 
gag,  and  because  wide  gagging  defeats  the  expo- 
sure of  the  larynx  by  jamming  down  the  mandible. 

4.  The  epiglottis  must  be  identified  before  it 
is  passed. 

5.  The  speculum  must  pass  sufficiently  far 
below  the  tip  of  the  epiglottis  so  that  the  latter 
will  not  slip. 

6.  Too  deep  insertion  must  be  avoided,  as  in 
this  case  the  speculum  goes  posterior  to  the 
cricoid,  and  the  cricoid  is  lifted,  exposing  the 
mouth  of  the  oesophagus,  which  is  bewildering 
until  sufficient  education  of  the  eye  enables  the 
operator  to  recognize  the  landmarks. 

The  most  important  thing  of  all  is  the  position 
of  the  patient,  and  next  to  that  comes  recognition 
of  the  epiglottis,  and  next  the  proper  motion  of 
lifting  the  hyoid  bone  to  expose  the  larynx. 

The  correct  position  will  be  understood  by 
reference  to  the  illustrations.  In  Fig.  i,  the 
patient  is  placed  on  a  pillow  in  a  natural  position. 
The  larynx  can  readily  be  examined  in  this  posi- 
tion, if  it  is  desired  merely  to  inspect  it,  and  is 
useful  for  laryngeal  diagnosis  and  some  endo- 
laryngeal  operations  (Johnston),  especially  in 
certain  conditions  of  the  spine  where  it  is  unde- 
sirable to  extend  the  head;  but  for  the  insertion  of 
an  insufflation  tube,  bronchoscope,  or  other  in- 
strument, it  is  absolutely  necessary  for  any  but  the 
most  expert  to  have  the  head  in  full  extension. 
It  has  been  customary  to  draw  the  head  over  the 
table  to  gain  the  full  extension  in  the  Boyce  posi- 
tion, and  for  bronchoscopy  this  is  needed  for  the 
purpose  of  moving  the  bronchoscope  about  so  as 
to  enter  the  right  or  the  left  lung  as  desired.  But 
for  the  insertion  of  the  insufflation  tube,  it  is  quite 
imnecessary  to  have  the  head  extend  beyond  the 
table,  and  in  fact  it  is  undesirable.  Some  years 
ago  I  devised  the  "elbow  rest  position,"  so  called 
because  the  operator's  left  elbow  could  be  rested 
upon  the  table  during  long  endolar3aigeal  opera- 
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Fig.  I.  Photograph  of  patient  with 
headuponapillow.theheadfleied.  In 
tluB  position  it  is  easy  to  examine  the 
larynx  with  the  laryngeal  ^^eculum  for 
diagnosis,  but  the  laiyni  will  not  be  ex- 
posed in  a  line  with  the  tracheal  axis  so 
that  this  position  is  not  adapted  to  the 
passing  oi  tubes  tbtoitgb  the  speculum. 


tions.  For  the  introduction  of  insufflation  tubes 
this  position  of  the  patient  is  admirably  adapted. 
All  mat  is  necessary  to  do  to  the  patient  is  to 
remove  the  pillow,  place  the  thumb  of  each  hand 
(as  shown  in  Fig.  3)  on  the  forehead  of  the  patient 
with  the  hands  at  the  sides  of  the  head  and  then 
force  the  forehead  vigorously  downward  and 
backward,  causing  an  anterior  movement  of  the 
skull  on  the  atlas  and  throwing  all  the  cervical 
vertebra  forward.  (Upward  in  the  recumbent 
position.)  The  effect  of  this  is  to  throw  the  hyoid 
bone  and  all  the  tissues  of  the  neck,  including  the 
larynic,  high  up  and  to  elevate  the  tongue.  The 
neck  and  shoulders  are  arched  up  away  from  the 


thetist  is  beginning  to  force  the  head 
into  the  extended  position.  The  thumbs 
the  forehead  and  the  fin^f 


Fig.  3.  The  anzsthetist  is  lifting 
with  the  lip  of  the  speculum  in  the 
direction  of  the  dait.  The  q>eculiim 
is  always  held  in  the  left  hand.  The 
right  hand,  of  which  the  index  has 
been  protecting  the  upper  lip,  has  now 
received  the  catheter  from  the  duisc. 


table.  In  a  fully  relaxed  patient,  it  may  be  nec- 
essary for  an  assistant  to  steady  the  head  in  this 
position,  while  the  anaesthetist  takes  the  specu- 
lum, always  in  the  left  hand,  his  right  index  being 
used  to  pull  the  upper  lip  of  the  patient  out  of  the 
way  so  that  the  hp  will  not  be  pinched  between 
the  speculum  and  the  upper  teeth.  The  spatu- 
lar  end  of  the  5[>eculum  is  now  inserted  poste- 
riorly to  the  tongue  over  the  dorsum  of  which 
it  is  passed  until  the  epiglottis  comes  into  view. 


Fig.  4.   Schema  illustrating  the  direction  of  motion  to  Fig.  5.   Schema  illustrating  approximately  the  average 

be  imparted  to  Che  laryngeal  speculum  in  exposure  of  the      normal  direction  of  the  trachea  in  the  living.     The  direc- 
luynz  for  the  introduction  of  ether  insufflation  tubes.  tion  is  not  vertical  but  backward  as  well  as  downward. 
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The  spatular  end  is  made  to  pass  j)osteriorly  to 
the  tip  of  the  epiglottis,  and  inserting  the  spec- 
ulum a  distance  of,  on  the  average,  about  half 
an  inch,  the  hyoid  bone  and  all  of  the  attached 
tissues  are  lifted  by  a  motion  which  is  best 
expressed  as  the  suspension  of  the  head  of  the 
patient  on  the  epiglottis  by  the  tip  of  the  spatular 
end  of  the  laryngeal  speculum.  Great  care  is 
necessary  at  this  point  not  to  use  the  upper  teeth 
as  a  fulcrum  upon  which  to  pry  upward  with  the 
tip.  The  motion  is  rather  the  lifting  of  the 
epiglottis  and  especially  the  hyoid  bone  by  the 
tip  of  the  instrument  just  as  if  it  were  desired  to 
lift  the  patient's  neck  upward.  Hyoid  bone 
elevation  opens  the  lar3mgeal  door.  After  the 
larjmx  is  exposed,  the  right  hand  releases  the  up- 
per lip,  which  is  now  safe,  and  the  catheter  of  the 
desired  size  is  handed  to  the  anaesthetist  by  the 
nurse  and  the  introduction  is  simple  and  easy, 
because  the  trachea  is  in  a  straight  line  with  the 
laryngeal  speculum.  This  is  the  great  advantage 
of  the  extended  position  with  the  head  on  the 
table.  At  first  sight,  it  might  be  thought  that 
the  speculum,  as  shown  in  Fig.  3,  could  not  be  in 
line  with  the  axis  of  the  trachea.  It  seems  to  be 
the  erroneous  conception  quite  prevalent  among 
the  profession  that  the  trachea  is  perpendicular 
in  the  neck  and  chest.  As  a  matter  of  fact,  it 
enters  the  chest  in  a  direction  backward  as  well 
as  downward,  as  illustrated  schematically  in  Fig. 
5,  so  that  in  the  extended  position  proper  for  the 
exposure  of  the  larynx  and  the  insertion  of  any 
sort  of  tube  into  the  trachea,  the  axis  of  the 
speculum,  as  shown  in  Fig.  3,  is  precisely  in  line. 
This  must  be  remembered  in  placing  the  patient 
in  position,  but  for  the  insertion  of  the  speculum 
it  is  well  to  forget  it  and  remember  only  that  the 
motion  is  a  strong  lifting  of  the  tip  of  the  specu- 
lum, as  shown  in  the  schema.  Fig.  4. 

Mention  is  made  above  of  deep  anaesthesia. 
Once  the  knack  is  acquired,  no  anaesthetic  what- 
ever, general  or  local,  is  heeded  to  expose  the 
larynx  in  any  patient;  but  to  the  beginner  it 
simplifies  the  acquiring  of  the  knack  of  direct 
laryngoscopy  to  abolish  the  reflexes  of  vomituri- 
tion and  coughing,  and  to  abolish  entirely  the 
antagonism  of  certain  muscles  attached  to  the 
hyoid  bone.  In  the  author's  clinic  an  anaesthetic, 
general  or  local,  is  never  used  for  direct  laryn- 
goscopy, bronchoscopy  or  oesophagoscopy  in  any 
child  under  6  years  of  age,  and  rarely  in  adults, 
except  for  a  few  special  procedures;  but  for  in- 


Fig.  6.  Laryngoscope  or  laryngeal  speculum  with  slide 
opening  at  side  instead  of  on  top.  This  form,  originally 
devised  for  other  purposes,  has  advantages  for  the  intro- 
duction of  insufflation  tubes,  because  the  slide  may  be  left 
off  altogether,  the  insufflation  tube  being  passed  out  side- 
wise  in  the  removal  of  the  laryngoscope. 

sufflation  anaesthesia,  the  patient  may  as  well  be 
put  completely  under  by  the  open  method  as  only 
partially.  To  cocainize  the  larynx  for  the  inser- 
tion of  an  insufflation  tube  to  help  along  in  partial 
anaesthesia  is  an  utterly  needless  waste  of  time. 

For  the  introduction  of  insufflation  tubes  the 
side  opening  laryngoscope  (Fig.  6)  has  some  ad- 
vantages. After  the  catheter  is  inserted,  the 
laryngoscope  may  be  removed  sidewise  through 
the  lateral  opening.  After  skill  in  direct  laryn- 
goscopy is  acquired,  the  slide  may  be  left  of!  en- 
tirely, but  at  first  one  is  apt  to  be  troubled  by  the 
tongue  curling  in  and  obstructing  the  view.  This 
is  prevented  by  passing  the  speculum  to  the  right 
of  the  tongue,  thus  leaving  the  tongue  on  the 
closed  side  of  the  speculum. 

Incidentally,  it  may  be  mentioned  that  post- 
anaesthetic  laryngoscopy  in  80  cases  has  shown 
that  there  is  no  reaction  in  the  larynx  from  the 
presence  of  the  insufflation  tube,  even  in  a  pro- 
longed anaesthesia  by  insufflation.  In  quite  a 
number  of  the  cases  anaesthetized  by  the  ordinary 
open  method  there  has  been  quite  a  good  deal  of 
reaction,  probably  from  ether  mucus  bubbling 
back  and  forth  in  the  larynx,  so  that  from  an  ob- 
servation of  these  80  cases  the  author  is  prepared 
to  say  that  there  is  less  irritation  of  the  larynx 
from  an  intratracheal  insufflation  than  from  an 
anaesthesia  of  corresponding  duration  by  the 
open  method. 
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SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


ILL   EFFECTS    FROM   ILEOSIGMOIDOSTOMY 

Report  of  Case 

By  axel  WERELIUS,  M.  D.,  Chicago 

SurgeoD  to  the  South  Sh(»e  Hospital 


THE  following  case  is  of  some  interest  in  being 
probably  one  of  the  first  to  be  reopened 
after  ileosigmoidostomy,  in  showing  harm- 
ful results  from  improperly  placed  anastomosis 
and  from  the  fact  that  the  patient  was  in  com- 
plete ignorance  that  the  operation  had  been  done 
or  why  it  had  been  performed. 

Hie  patient,  a  female,  28  years  of  age,  housewife, 
nullipara,  was  admitted  to  the  South  Shore  Hospital,  Jan- 
uary 29th. 

Present  history.  Extends  back  a  year  and  a  half 
following  a  supposed  uterine  operation.  Since  then  she 
complains  of  vague,  indefinite  pains  in  the  lower  abdomen, 
which  at  times  radiate  all  over  the  belly.  These  pains  are 
not  influenced  by  the  taking  of  food,  time  of  the  day, 
nervous  excitement,  or  atmospheric  changes,  but  are  some- 
what aggravated  by  exertion.  The  patient  has  a  sensation 
as  if  something  was  moving  to  and  fro  in  the  belly  and 
feels  a  slightly  tender,  movable  lump  in  the  lower  left 
abdomen.  Following  the  operation  the  patient  suffers 
from  an  irregularly  recurrent  diarrhcea.  Appetite  has 
lately  been  poor.  There  is  no  vomiting,  no  hsmatemesis, 
no  melena  and  no  jaundice.  There  are  no  symptoms 
referring  to  the  genito-urinary,  nervous,  respiratory  or 
cardiovascular  systems.  Mind  is  normal;  special  senses 
periect.     There  is  some  loss  of  weight. 

Past  history.  The  patient  was  operated  on  for  some 
uterine  affection  one  and  a  half  years  ago.  Otherwise  the 
past  histor>'  is  negative.  Menstruation  is  normal.  Family 
nistory  negative.    Habits  good. 

PHYSICAL  EXAlflNATION 

General  appearance  that  of  a  fairly  well-nourished  yoimg 
woman.  Head,  neck,  chesk  and  extremities  negative. 
Abdomen:  On  palpation  is  felt  an  elongated,  somewhat 
firm,  slightly  tender  tumefaction  in  the  lower  left  abdomen. 
The  tumor  is  freely  movable. 

Blood  examination:  Erythrocytes  4.200000.  Leu- 
cocytes 8.500.  Hiemoglobin  85  per  cent.  Blood  pressure 
125.  Urine  negative.  Examination  of  the  stools  was 
negative. 

Diagnosis:    Intestinal  neoplasm. 

Operation :  Date,  January  3  ist,  under  ether  anaesthesia. 
Dr.  H.  Hueck,  assistant.  Dr.  Rahe,  anesthetist.  Incision 
was  made  for  about  four  inches  through  the  lower  part  of 
the  left  rectus.  On  opening  the  peritoneum  there  present- 
ed a  large  pouch  of  bowel,  seemingly  of  the  colon.  At 
first  I  thought  that  I  was  dealing  with  an  intestinal 
anomaly,  but  on  more  careful  examination  I  found  that  the 
pouch  was  the  lower  cut-off  end  of  the  ileum  that  had  been 
anastomosed  to  the  sigmoid.  The  ileosigmoidostomy  had 
been  done  at  some  distance  from  the  cut-off  iliac  end,  thus 
forming  a  large  intestinal  appendix  (Fig.  i). 

The  pouch  was  about  10  cm.  long  and  4.5  cm.  wide, 
greatly  thickened,  with  circular  bands,  and  bluish  red  in 
color.  This  hjpertrophy  and  dilatation  extended  also 
proximal  to  the  anastomotic  opening  for  about  9  or  10  cm. 
Above  this  the  bowel  gradually  became  normal.     The 


large  bowel  was  contracted  from  disuse,  otherwise  the  ab- 
domen was  negative.  Following  this  preliminary  explora- 
tion I  excised  the  pouch  much  the  same  as  a  simple  appen- 
dectomy and  closed  the  abdomen  in  layers. 

Post-operative  history:  Convalescence  was  uneventful. 
April  30,  abdominal  pain  had  disappeared,  but  patient 
suffers  from  occasional  diarrhoea.  May  10,  condition  ver>* 
good,  except  for  recurrent  diarrhcea. 

PATHOLOGY  OF  POUCH 

This  preserved  ]3ouch  of  bowel  is  6.5  cm.  long 
and  3.8  cm.  in  diameter.  It  is  quite  smooth 
externally  except  where  the  mesentery  was  at- 
tached and  where  fibrous  adhesions  extend  part 
way  around  it  near  its  middle,  forming  a  ridge 
which  extends  about  one  third  of  the  way  around 
it  and  a  little  obliquely. 

The  valvulae  conniventes  are  plainly  seen  in  the 
lining,  in  all  parts  of  the  lining,  even  in  the  closed 
tip.  With  a  hand  lens  the  vUli  are  also  plainly 
seen.  On  the  surfaces  made  by  sectioning  the 
pouch  lengthwise  so  as  to  divide  it  into  halves, 
the  musculature  is  easUy  seen  and  followed 
except  at  one  j)oint  in  the  closed  end  or  tip  where 
the  circular  coat  is  heavy. 

In  microscopic  preparations  of  pieces  from  the 
surfaces  made  by  bisecting  the  pouch  lengthwise, 
that  is,  from  a  plane  of  the  entire  pouch  passing 
through  the  middle  of  its  largest  dimension,  there 
are  relatively  few  noteworthy  changes. 

The  discontinuity  of  the  circular  muscular  coat 
over  the  closed  end  is  naturally  conspicuous. 
The  longitudinal  muscular  coat  here  is  joined  to 
the  tunica  propria  by  a  thin,  well  organized  scar, 
and  in  some  of  the  sections  located  near  the  ending 
of  the  circular  muscular  coat  on  one  side  there  is 
a  slit  2  to  2.5  mm.  long  parallel  with  the  lining 
mucosa,  a  slit  in  the  inner  third  of  the  thickness 
of  the  wall  at  this  point  lined  with  columnar 
epithelium  and  best  explained  as  a  diverticulum 
of  the  mucosa  or  as  a  bit  of  the  lining  which  has 
been  incorporated  in  the  scar  during  healing. 

In  many  places  the  tunica  propria  as  well  as  the 
interstices  between  and  within  the  muscular  coats 
are  the  seat  of  a  slight  cedema.  In  the  peri- 
vascular lymph  channels,  in  perivascular  situa- 
tions where  lymph  channels  are  less  evident  or 
not  at  all,  in  all  the  microscopic  preparations  and 
in  all  layers  of  the  bowel  there  are  small  collections 
of   mononuclear   leucocytes   and   plasma    cells. 
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Fig.  1. 

These  are  most  abundant  in  the  tunica  propria 
and  subserous  tissues.  They  are  not  in  large 
masses  anywhere.  In  some  of  them  eosinophilous 
leucocytes  are  very  abundant.  There  are  no 
alterations  in  the  mucosa. 

One  of  the  chief  changes  is  the  great  thickness 
of  the  circular  muscular  coat.  It  measures  from 
1.6  to  1.8  mm.  in  the  different  sections. 

CONCLUSION 

The  hypertrophy  of  the  pouch  was. probably 
caused  by  excessive  eSorts  to  empty  itself  of 
accumulated  intestinal  contents  (or  could  it 
possibly  be  due  to  conditions  brought  about  by 
the  abnormal  iliac  outlet  with  its  absent  valve 
and  altered  environments?). 

In  performing  an  ileosigmoidostomy  with  cut- 


Fig.  2.  The  pouch  cut  open  lengthwise.  The  thick 
circular  muscular  coat  (a)  is  coDspicuoias.  The  muscular 
coat  is  not  continued  over  the  end  of  the  pouch.  Its  end- 
ing is  viEible  at  b. 

off  ileum  the  anastomosis  should  not  be  made  too 
far  from  the  iliac  end  as  seen  from  the  results  in 
the  above  case. 

It  is  advisable  before  performing  this  formida- 
ble operation,  especially  if  it  should  be  done  for 
such  a  benign  condition  as  constipation,  to  ascer- 
tain the  attitude  of  the  patient  toward  such  radi- 
cal therapeutic  n 
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SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


TWO   CASES   OF   OBSTRUCTION   OF  THE   BOWELS   FROM 

UNUSUAL  CAUSES^ 

One  from  Strangulation  Caused  by  a  Fibrous  Band  Across  a  Hernial  Sac;  the  Other 

FROM  Intussusception  Caused  by  a  Lipoma  of  the  Cjecum 

By  CLIFFORD  U.  COLLINS,  M.  D.,  Peoria,  Illinois 

Surgeon  to  St.  Francis'  Hospital 


THESE  cases  are  not  reported  because  of  any 
interest  in  the  technique  of  the  surgical 
treatment  instituted  for  the  relief  of  the 
conditions.    The  interest  lies  in  the  causes  of  the 
obstructions  and  in  the  diagnostic  problems  in- 
volved. 

Case  x.  The  patient  was  a  male,  aged  32,  and  a  bar- 
keeper. On  July  26,  X910,  at  7:00  p.  ic.,  he  was  taken  with 
vomiting,  diarrhoea,  and  pain  through  the  abdomen.  He 
had  had  a  right  inguinal  ncmia  for  ten  years,  and  shortly 


Fig.  I.  Diagram  of  fibrous  band  across  neck  of  sac 
with  loop  of  bowel  falling  over  it. 

after  the  attack  began  he  found  that  the  bowel  was  down 
in  the  sac.  He  tried  to  reduce  the  hernia  but  did  not  suc- 
ctHHi.  On  July  27  his  temperature  was  100.5°,  pulse  no. 
lie  was  brought  to  the  St.  Krancis  Hospital,  where  an  effort 
was  made  to  reduce  the  hernia,  which  apjiarently  succeed- 
ctl.  The  hernial  enlargement  disiippcared.  On  July  28 
his  icmpcniture  was  005'',  pulse  q2. 

On  July  2Q  he  vomited  several  times  and  complained 
of  ]>;un  in  the  right  lower  abdomen.  He  was  tender  on 
pressure  over  the  right  lower  abdomen.  His  temperature 
was  00. 5**,  pulse  100.  His  hernia  had  seemingly  been  re- 
duciti  and  should  not  have  caused  trouble.  A  diagnosis  of 
apjHMulicitis  was  made  and  immediate  oi)eration  urged. 

It  was  the  intention  to  repair  the  hernia  if  the  inflam- 
maiii)n  was  conf'nu^i  to  the  appendix,  so  the  incision  was 
made  over  tlie  ri.uhi  inguinal  canal.     After  the  skin  was 


incised  and  the  fibers  of  the  external  oblique  aponeurosis 
separated,  the  fibers  of  the  internal  oblique  muscle  were 
separated  and  the  appendix  found.  Some  free  fluid  es- 
caped from  the  peritoneal  cavity.  The  appendix  was 
removed  and  opened,  but  did  not  show  enough  patho- 
logical changes  to  account  for  all  the  symptoms.  I  b^gan 
to  examine  the  ileum,  and  about  8  inches  from  the  caecum 
I  found  it  firmly  attached  to  the  lower  right  abdominal 
wall.  Further  examination  revealed  that  a  portion  of  it 
was  looped  over  a  fibrous  band  across  the  internal  inguinal 
ring  (Fig.  i).  I  managed  to  pass  the  loop  back  from 
around  the  band.  It  was  discolored,  but  the  circulation 
was  rapidly  established  after  it  was  released.  I  succeeded 
in  removing  the  sac  with  the  fibrous  band  across  the  neck, 
and  have  preserved  it.    Uneventful  recover>'. 

Case  2.  The  patient  was  a  female,  aged  50,  and  mar- 
ried. She  had  ceased  to  menstruate  two  months  before 
I  saw  her.  It  had  been  eight  years  since  her  last  preg- 
nancy. About  two  weeks  before  she  came  to  me  she  began 
to  feel  sick  at  her  stomach  and  have  pain  in  the  right  lower 
abdomen,  which  had  gradually  increased.  She  had  vomit- 
ed several  times  each  day  for  several  days.  Her  bowels 
had  moved  four  or  five  times  a  day  for  two  weeks.  The 
passages  were  composed  mostly  of  mucus  and  were  some- 
times stained  with  blood. 

There  was  an  oblong  mass  lying  obliquely  in  the  left 
lower  abdomen.  This  mass  was  fixed.  The  uterus  was 
of  normal  size,  and  was  movable,  seeming  to  have  no  at- 
tachment to  the  mass  in  the  left  lower  abdomen.  The 
abdomen  was  not  distended.  A  rectal  examination  re- 
vealed nothing  abnormal.  The  temperature  was  normal; 
pulse  88. 

On  account  of  the  cessation  of  menstruation  two  months 
before,  and  the  pain,  in  spite  of  the  fact  that  the  patient 
was  50  years  old,  a  diagnosis  was  made  of  an  extra-uterine 
pregnancy  or  a  possible  malignant  tumor  of  the  sigmoid  or 
descending  colon. 

When  the  abdomen  was  opened  the  colon  was  seen  to  be 
considerably  enlarged.  When  the  mass  in  the  left  lower 
abdomen  was  dislodged  and  delivered,  it  was  seen  to  be  an 
intussusception.  The  intussusception  was  reduced  by 
pressure  upon  the  distal  point.  After  the  reduction  was 
effected  a  solid  round  tumor,  about  two  inches  in  diameter, 
was  felt  inside  of  the  caecum.  The  caecum  was  incised  and 
the  tumor  was  removed.  It  was  attached  by  a  [>edicle  to 
the  inner  wall  of  the  caecum.  It  proved  to  be  a  lipoma. 
Evidently  the  tumor  had  started  the  intussusception. 
The  patient  made  an  iminterrupted  recovery. 

In  Surgery,  Gynecology  and  Obstetrics 
for  August,  1909,  Stetten  of  New  York  reports  2 
cases  of  lipoma  of  the  intestines  and  classifies 
75  more  cases  found  in  the  literature.  Of  these, 
41  were  found  in  the  large  intestine,  of  which  6 
were  found  in  the  caecum.  This  indicates  the 
rarity  of  this  condition. 


»  Read  before  the  Western  SurKJcal  .WtKialion,  at  Cincinnati,  Ohio,  December  ao.  iqu- 
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MODIFIED   FIGURE  OF   8  SUTURE^ 

Bv  THOMAS  J.  WATKINS.  M.  D.,  Chicago 


1AHE  accompanying  illustrations  dearly  show 
the  features  of  the  suture.  We  have  used 
this  suture  in  various  parts  of  the  body  for 
many  years  to  stop  bleeding  and  to  cover  broad 
surfaces  of  incised  tissue.  The  special  advantages 
of  the  suture  are : 

I.  The  knot  is  tied  over  very  little  tissue;  con- 
sequently the  dangers  of  the  suture  breaking 
while  tying,  or  the  knot  slipping  later,  are  mini- 
mized. These  dangers  are  considerable  when  a 
suture  is  tied  over  a  "  long  bridge  "  of  tissue. 


covered  by  a  fine  "purse  string"  suture  passed 
superficially  through  the  fundus,  the  round  and 
infundjbulo  pelvic  ligaments.  This  suture  also 
draws  the  fundus  forward  and  prevents  backward 
displacement  of  the  uterus. 

The  modified  figure  of  8  suture  is  useful  in  do- 
ing an  appendectomy  in  cases  where  the  incision 
through  the  meso-appendix  is  so  long  that  there 
is  danger  of  retraction  and  hemorrhage.  Raw 
surface  is  also  covered. 

The  suture  has  been  found  very  efficient  in  the 


2.  The  central  portion  of  tissue  cannot  retract 
and  bleed  because  it  is  included  in  a  distinct  loop 
of  the  suture. 

3.  The  raw  siu^ace  is  mostly  or  entirely  buried. 
When  the  ends  of  the  suture  are  drawn  taut, 
w/nch  should  be  done  be/ore  tying,  the  two  ends  of 
the  cut  surface  are  approximated  and  bury  the 
denuded  tissue.  When  used  on  the  broad  liga- 
ment, the  central  loop  includes  the  ovarian  ves- 
sels.    Any  raw  surface  that  may  remain  is  readily 
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removal  of  lai^e  hemorrhoidal  masses.  The 
hemorrhoid  is  damped,  the  suture  applied,  and 
as  the  suture  is  drawn  taut  the  clamp  is  re- 
moved. In  many  cases,  all  o  the  raw  surface  is 
thus  entirely  buried. 

As  very  little  tension  is  lequired,  fine  suture 
material  can  be  used  and  thus  strangulation  of 
tissue  is  minimized.  Care  should  be  taken  to 
always  remove  the  damp  and  draw  the  suture 
taut  before  tying. 
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CHICAGO   SURGICAL   SOCIETY 

Regular  Meeting  Held  April  4,  1913,  with  the  President,  Dr.  Charles  Davison, 

IN  THE  Chair 


Dr.  Carl  G.  Swenson  read  a  paper  (by  invita- 
tion) entitled  "Tuberculin  in  Surgical  Tuber- 
culosis, with  Clinical  Reports  and  Late  Results; 
also  Presentation  of  Cases."    (See  p.  437) 

DISCUSSION 

Dr.  a.  J.  Ochsner:  Most  of  the  later  authors 
seem  to  agree  that  if  tuberculin  is  given  properly 
there  is  undoubted  benefit.  My  obser\'^ations  go 
back  about  nine  years,  when  my  brother  began  to 
use  this  treatment  in  a  large  number  of  cases  at 
the  Augustana  Hospital.  At  that  time  my  per- 
sonal feeling  toward  the  treatment  was  that  it 
was  a  fad  which  would  probably  not  stand  the 
test  of  time.  I  looked  upon  it  as  a  kind  of  cross 
between  Christian  Science  and  high  potency 
homeopathy,  and  explained  my  views  rather 
frequently  to  my  brother;  but  within  a  year  he 
had  proven  that  his  patients  did  very  much  better 
than  mine,  and  from  that  time  on  I  turned  all  my 
tuberculosis  patients  over  to  him.  At  that  time 
he  kept  two  assistants  busy  all  the  time  taking 
opsonic  indices.  I  think  he  established  the  fact 
that  the  reason  so  many  authors  gave  unfavorable 
opinions  was  because  they  felt  the  more  tuberculin 
they  gave  patients  the  better  while  it  is  much 
more  important  never  to  give  too  much  tuber- 
culin. The  moment  you  give  too  much  you  do 
more  harm  with  the  treatment  than  you  do  good. 
In  other  words,  you  change  chronic  into  acute 
conditions  as  Koch  did  with  his  original  tuber- 
culin. If  you  use  the  opsonic  index  as  an  aid, 
carefully  and  constantly,  you  can  determine  the 
highest  amount  that  you  can  use,  in  order  to 
carry  the  capacity  of  the  leucocytes  to  their 
highest  point.  The  moment  you  go  beyond  that, 
you  go  backwards  rather  rapidly. 

The  importance  of  Dr.  Swenson 's  paper  lies  in 
the  fact  that  all  of  his  patients  in  this  series  were 
treated  a  long  time  ago,  and  that  all  of  them  are 
well.  There  is  a  distinct  advantage  in  the  com- 
bined over  the  surgical  treatment.  If  you  treat  a 
patient  for  tuberculosis  surgically  only,  the  chances 
are  that  he  is  almost  as  tuberculous  after  you 


get  through  with  him  as  he  was  when  you  started 
with  him.  You  have  removed  a  certain  circum- 
scribed tuberculous  area,  but  you  have  not  gotten 
anywhere  near  curing  the  patient.  The  most 
important  part  in  tuberculosis  treatment  of  every 
kind  is  the  dietetic  and  hygienic  treatment,  no 
matter  what  else  one  does.  If  patients  are  treated 
hygienically  and  dietetically,  th^  will  probably 
produce  enough  antitoxins  normally  to  destroy 
the  tubercle  bacilli;  but  if  you  can  study  the 
capacity  of  the  phagocytes  by  determining  the 
opsonic  index  and  help  them  along  ^nth  this 
method,  you  can  accomplish  the  same  results 
more  rapidly.. 

As  to  Dr.  Swenson's  patients,  so  far  as  their 
general  appearance  and  the  condition  of  the 
wounds  are  concerned,  they  would  indicate  that 
they  have  really  recovered  fully  and  jDermanently. 

Dr.  D.  a.  K.  Steele:  I  quite  agree  ^ith  the 
statements  made  by  Dr.  Ochsner.  I  am  probably 
more  radical  on  account  of  the  longer  years  of 
experience  I  have  had  with  the  surgical  treatment 
of  tuberculosis,  coupled  with  the  dietetic  and 
hygienic  treatment,  and  the  limited  exf)erience 
I  have  had  with  the  use  of  tuberculin.  I  have  seen 
so  many  cures,  such  rapid  and  marked  improve- 
ment under  the  old  method  of  treatment,  with  the 
removal  of  infected  glands,  and  building  up  the 
resistance  by  proper  diet  and  proper  hygienic 
surroundings,  so  many  patients  having  recovered 
and  having  made  just  as  good  recoveries  as  we 
have  seen  in  these  patients  to-night,  but  still  in  a 
number  of  cases  in  the  last  two  vears  it  has  seemed 
to  me  the  recovery  perhaps  was  aided  somewhat, 
or  the  convalescence  shortened  somewhat,  by  the 
addition  of  the  tuberculin  treatment. 

Dr.  Charles  Adams:  My  experience  with  the 
use  of  tuberculin  has  been  exceedingly  limited, 
and  I  am  not  in  a  position  to  judge  of  its  merits 
from  that  experience.  I  should  consider  it  an 
exceedingly  valuable  adjunct  to  properly  applied 
surgery  and  hygienic  and  dietetic  means  of 
treatment.  I  do  not  think  by  itself  it  cuts  much 
of  a  figure,  but  it  is  probably  likely  to  prove  a 
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valuable  aid  in  the  future  treatment  of  these  cases. 
I  should  not  want  to  give  up  surgery  of  the  neck  yet. 

Dr.  Frederic  A.  Besley:  My  exf)erience  in 
the  use  of  tuberculin  is  limited  to  the  work  that 
Dr.  Hollister  was  good  enough  to  do  for  me  when 
he  was  very  enthusiastic  about  the  use  of  this 
therapeutic  agent.  He  checked  up  all  his  work 
with  the  opsonic  index  control,  and  by  this  means 
the  dosage  was  carefully  governed.  Many  of 
these  cases  showed  a  marked  improvement,  but  I 
was  not  convinced  that  other  cases  of  similar 
character,  treated  with  dietetic  and  hygienic 
measures,  did  not  show  just. as  marked  improve- 
ment. 

At  the  present  time,  we  are  not  using  tuberculin 
in  surgical  tuberculosis  as  routine  practice.  This 
position  may  be  a  little  too  arbitrary,  for  one  must 
grant  that  in  selected  cases  tuberculin  seems  to  be 
a  beneficial  agent. 

Dr.  Norman  Kerr:  I  should  like  to  relate  the 
experience  we  are  having  at  the  Policlinic  Dis- 
pensary under  the  direction  of  Dr.  McMichael. 
You  can  readily  understand  that  the  condition  of 
dispensary  patients  is  not  very  favorable.  Under 
the  use  of  old  tuberculin  for  four  years  they  had 
an  average  gain  in  patients  of  one  pound  a  month. 
Two  years  ago,  for  some  reason  or  other,  they 
changed  to  the  bacillus  emulsion,  and  they  have 
an  average  gain  of  a  pound  and  a  half  a  month. 
Previous  to  my  interest  in  this  dispensary  work, 
like  the  majority  I  was  rather  impatient  in  waiting 
for  results,  and  I  was  disposed  to  be  radical.  I  do 
not  think,  however,  tuberculin  should  be  forgot- 
ten by  any  of  us.  Nobody  claims  that  any  of  the 
other  measures  should  be  discarded.  This  is 
simply  a  measure  to  increase  the  immunity  of  the 
patient  to  the  tuberculous  process,  and  it  should 
be  carried  out  very  faithfully  and  for  a  long  p)eriod 
of  time. 

Dr.  D.  B.  Phebaster:  Certain  cases  of  joint 
tuberculosis  last  for  years  or  recur  after  intervals 


of  apparent  healing  because  of  the  presence  of 
sequestra  in  the  ends  of  the  bones.  These  cases 
should  be  operated  on  and  the  sequestra  removed 
following  which  tuberculin  and  other  non-opera- 
tive measures  should  be  employed.  It  is  as  irra- 
tional not  to  remove  a  large  piece  of  dead  bone  in 
tuberculosis  as  in  ordinary  osteomyelitis.  As  an 
example  I  want  to  show  the  X-ray  plates  and 
specimen  obtained  at  operation  of  the  following 
case: 

A  man  27  years  of  age  had  suffered  from  tuberculosis 
of  the  knee  for  about  10  years  and  had  gone  through  the 
usual  orthopedic  and  non-operative  treatments  without 
deriving  any  permanent  benefit.  The  X-ray  picture  shows, 
aside  from  destruction  of  the  joint  cartilages  and  marked 
regional  bone  atrophy,  a  large  wedge  shaped  area  in  the 
external  condyle  with  its  base  upon  the  joint  surface,  which 
casts  a  very  much  heavier  shadow  than  the  rest  of  the  bone. 
The  joint  was  resected  by  Dr.  Dean  Lewis  and  in  the  lower 
end  of  the  fsmur  which  was  removed  you  can  see  a  cone- 
shaped  dense  sequestrum  corresponding  to  the  location  of 
the  shadow  in  the  X-ray  plate.  The  surrounding  bone  is 
markedly  atrophied  as  a  result  of  the  immobilization  and 
presence  of  the  tubercular  process.  This  patient,  8  months 
after  the  operation,  is  practically  cured. 

I  have  seen  a  number  of  such  cases  at  the 
Presbyterian  Hospital  and  they  are  as  distinctly 
surgical  cases  as  the  ordinary  osteomyelitis  until 
the  sequestra  have  been  removed. 

Dr.  Swenson  (closing  the  discussion) :  I  have 
very  little  more  to  say  other  than  this:  that  from 
the  experience  I  have  had,  there  are  cases  of 
tuberculosis  in  this  group  that  never  would  have 
been  cured  without  the  use  of  tuberculin  added  to 
other  measures.  I  think  tuberculin  is  a  valuable 
adjunct.  Of  course,  it  cannot  remove  bone 
sequestra,  nor  diseased,  degenerated,  caseous 
processes,  but  it  is  a  valuable  aid  along  with  other 
measures.  I  have  had  numerous  patients  get 
well  with  it  who  had  previously  failed  to 
respond  to  long  continued  careful  treatment 
without  the  aid  of  this  remedy. 
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Regular  Meeting  Held  April  i8,  1913,  the  President,  Dr.  Rudolph  Holmes,  in  the  Chair 


Dr.  Bertha  Van  Hoosen  presented  the  fol- 
lowing cases  with    specimens: 

This  specimen  is  an  appendix.  A  diagnosis  of  ovarian 
tumor,  in  a  woman  of  60,  was  made.  It  had  been  pro- 
ducing attacks  of  severe  pain  and  causing  violent  attacks 
of  vomiting.  When  first  removed  it  was  5}4  inches  in 
circumference  and  4>^  inches  in  length.  It  was  entirely 
cystic.  The  only  interesting  thing  about  it  was  the  extreme 
size,  and  the  fact  that  it  was  dropped  into  the  posterior 
cul-de-sac,  although  it  was  very  freely  movable.  Every 
time  it  was  moved  the  woman  had  violent  attacks  of 
vomiting.  There  was  nothing  but  clear  straw-colored 
fluid  in  it. 

The  other  specimen  is  a  deciduoma  malignum.  I 
first  saw  the  patient  in  February,  191 2.  She  had  been 
married  six  years  and  had  two  children,  one  of  whom 
weighed  1 2  and  the  other  1 6  pounds.  Both  labors  terminated 
by  craniotomy.  She  was,  at  the  time  she  came  to  me,  two 
weeks  over  her  menstrual  period,  and  was  pregnant. 
During  this  pregnancy  she  was  seen  by  me  or  Dr.  Stine 
every  two  weeks  for  five  months;  after  that  every  week 
until  she  went  to  the  Mary  Thompson  Hospital.  The 
urine  was  normal,  but  she  complained  of  severe  pain 
during  the  whole  nine  months.  That  is  the  reason  we 
saw  her  so  often.  The  pain  was  all  through  the  pelvic 
region  and  she  vomited  during  the  whole  period.  On 
October  8th  the  labor  began  and  was  terminated  by 
Caesarean  section.  The  measurements  of  the  pelvis  made 
it  impossible  for  her  to  give  birth  even  with  the  forceps. 
The  placenta  was  attached  to  the  anterior  wall  of  the 
uterus.  The  child  did  not  breathe  for  16  minutes;  after 
that  there  was  no  difficulty.  Convalescence  was  normal 
and  the  patient  was  discharged  October  25th. 

One  month  later  the  patient  returned  to  the  hospital 
on  account  of  a  continued  bloody  discharge  from  the 
uterus,  and  remained  there  until  December  24th.  Under 
ergot,  hot  douches  and  rest  in  bed  the  bleeding  entirely 
ceased  and  she  left  the  hospital  improved,  but  complain- 
ing of  feeling  weak.  The  uterus  was  well  involuted  and 
there  was  no  suspicion  whatever  of  any  disease  of  the 
organ.  She  nursed  the  baby  all  this  time,  and  continued 
to  do  so  until  three  weeks  ago.  January  i8th,  a  month 
after  she  left  the  hospital,  she  returned  again  on  account 
of  continued  bleeding  and  weakness.  She  was  curetted 
three  days  after  she  entered.  The  curettings  were  repMjrted 
as  placental  tissue,  but  without  malignancy.  The  uterus 
was  still  normal  in  size  and  there  was  nothing  to  excite 
suspicion.  The  patient  left  and  was  not  heard  from  until 
March  24,  19 13,  when  her  husband  said  she  was  very  sick 
and  thought  she  was  going  to  die.  She  was  brought  to  the 
hospital  with  a  bloody,  foul-smelling  discharge,  with  a 
temperature  of  103°  F.,  and  respirations  of  from  30  to  44. 
The  uterus  was  enlarged  to  the  size  of  a  two-month 
pregnancy.  At  the  end  of  24  hours  the  patient  was 
curetted  and  a  large  amount  of  foul-smelling  grayish  tissue, 
was  removed  which  was  determined  to  be  deciduoma 
malignum.  A  week  later  a  vaginal  hysterectomy  with 
clamps  was  performed.  One  ovary  had  been  remov^ed  in 
Europe  about  two  or  three  years  before  she  was  married, 
so  that  the  remaining  ovary  and  tube  with  the  uterus 
were  removed.  The  patient  steadily  improved  and  is 
quite  convalescent. 

Microscopic  slides  show  that  there  was  one  place  of 


metastasis  in  the  ovary.  I  am  obliged  again  to  recur  to 
a  step  interesting  to  me  because  it  established  the  fact  of 
a  terrific  infection.  The  respirations  during  the  first  24 
hours  were  36  to  40  or  44,  pulse  122  and  120,  and  this 
condition  continued  imtil  after  the  curettage;  about  a 
week  afterward  the  respirations  went  down  but  had  not 
been  normal  until  about  a  week  ago.  One  of  the  most 
discouraging  things  about  the  case  to  me  was  that  I 
should  have  seen  the  woman  almost  constantly  for  a  whole 
year  and  should  have  had  the  opportunity  to  have  her  in 
the  hospital  for  a  month  and  then  should  have  curetted 
and  had  a  complete  examination  and  still  had  to  operate 
on  that  woman  for  a  deciduoma  when  in  extremis.  So 
that  the  best  laboratory  methods  and  the  best  diagnostic 
methods  do  not  help  us  very  much  in  some  of  these  very 
acute,  rapidly  malignant  cases. 

Dr.  T.  J.  Watkins  read  a  paper  on  "Infantile 
Type  of  Uterus  with  Dysmenorrhoea;  Report  of 
Severe  Cases  Treated  During  the  Last  Eight 
Years.'*     (See  p.  460.) 

DISCUSSION 

Dr.  H.  T.  Bytord:  I  agree  with  Dr.  Watkins 
in  everything  except  as  to  the  stem  pessary.  I 
tried  to  use  that  when  I  was  younger,  and  after 
getting  a  few  ulcerations  of  the  cervix  and  con- 
ditions which  I  did  not  like  I  found  that  I  coiidd 
get  along  just  as  well  without  it.  I  find  that 
nature  has  cured  these  cases  partly  before  w^e  get 
them.  The  term  infantile  uterus  is  indefinite. 
They  are  not  infantile  uteri.  The  doctor  has 
said  the  infantile  type.  The  infantile  uterus 
cannot  menstruate.  It  must  be  developing  to 
menstruate  and  by  the  time  it  is  through  men- 
struating it  has  got  beyond  that  step  of  in- 
fantilism. Such  uteri  shoidd  be  called  "puerile," 
because  the  fimctions  have  been  established  so 
that  they  can  menstruate,  and  of  course,  the 
ovarian  functions  have  been  established.  In 
the  cases  of  severe  dysmenorrhcea  which  I  have 
treated  there  is  a  "puerile"  cervix  and  uterus — 
as  I  call  it — and  when  I  have  sounded  the  uterus 
from  the  outside  to  the  upper  part,  I  find  it  is 
2}4  inches  and  sometimes  a  little  bit  more. 
The  body  is  still  small,  the  junction  of  the  cervix 
with  the  body  is  small  and  narrow,  but  during 
the  time  since  the  establishment  of  menstruation 
there  has  been  monthly  congestion  and  softening 
and  nature  has  developed  that  uterus  so  that  it  is 
no  longer  infantile. 

Dr.  Watkins  says  he  does  not  use  the  stem  to 
obtain  permanent  dilatation.  Everything  else  has 
been  done,  nearly;  the  uterus  has  been  developed 
and  I  think  that  is  all  we  want  and  we  cure 
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these  women  permanently  of  their  d3rsmenorrhoea 

in  a  large  proportion  of  cases.    To  illustrate: 

A  young  woman,  married  a  few  months,  aged  23,  men- 
struating for  eight  or  nine  years,  was  always  compelled 
to  go  to  bed  during  the  period.  She  commenced  with 
dysmenorrhoea  at  puberty  and  always  had  to  have  atten- 
tion and  always  had  to  take  something,  but  operative 
treatment  was  refused.  After  she  was  married,  I  found 
the  uterus  long  enough,  but  there  was  a  very  small  cervix 
and  a  narrow  internal  os.  I  put  her  in  the  hospital  and 
then  dilated  very  widely  and  ruptured  the  external  os  a 
little.  I  stopped  and  packed  thoroughly  and  for  some 
time  afterward.  She  had  but  little  pain  at  the  next  period. 
I  put  her  under  an  anaesthetic  again  and  this  time  succeeded 
in  getting  further  dilatation,  and  introduced  a  packing 
which  I  left  twenty-four  hours — not  long  enough  to  cause 
very  much  pain — ^although  if  the  uterus  had  been  small 
I  would  have  left  it  until  it  had  caused  pain,  imitating 
nature  and  causing  some  congestion.  She  had  her  next 
period  without  any  pain  whatever  and  was  perfectly  well, 
and  never  had  any  pain  between  the  periods.  I  dilated 
with  sounds  frequently — three  times  a  week — in  that  case, 
and  I  found  that  I  was  losing  a  little  ground  because  after 
a  day  or  two  she  wouldn't  stand  it;  but  after  telling  her  it 
had  to  be  done  she  stood  it. 

Pain  with  menstruation  is  largely  a  sub- 
jective mental  condition  of  the  patient.  Some 
make  a  great  deal  of  pain;  some  have  convul- 
sions, as  in  children;  so  that  I  think  it  is  a  want 
of  resistance.  Of  course,  they  have  pain ;  but  pain 
of  great  severity,  except  in  inflammation,  is  not 
so  much  due  to  the  dilatation  as  to  the  condition 
of  the  mind  of  the  patient. 

The  patient  already  referred  to  was  kept  in  the 
hospital  a  month  and  then  went  back  to  Detroit 
with  instructions  to  a  gynecologist  there  from 
me  as  to  the  dilatations.  She  came  back  to  me  in 
two  months  with  the  same  pain.  The  dilata- 
tions had  not  been  thoroughly  carried  out:  he 
had  been  dilating  the  uterus  but  the  lower  end 
had  not  been  dilated.  I  dilated  it  and  the  next 
month  she  had  no  pain.  This  was  a  few  months 
ago,  and  this  is  a  typical  case.  I  have  patients 
coming  to  the  office  now  who  have  had  no  pain  for 
many  months.  I  have  patients  whom  I  have 
watched  for  years,  with  no  pain  at  all,  and  the 
reason  is  that  you  keep  the  cervix  dilated  long 
enough  to  develop  the  uterus.  You  overdilate. 
The  point  to  stimulate  the  uterus  is  at  the 
external  os,  as  is  illustrated  in  packing  the  vagina 
in  an  abortion.  I  have  found  that  dilating  the  os 
brings  on  the  menstruation  a  few  dajrs  earlier, 
and  keeping  on  with  that  you  get  a  permanent 
relief  and  a  development  of  the  uterus. 

One  of  the  first  cases  that  attracted  my  atten- 
tion was  a  patient  who  had  had  dysmenorrhoea  for 
years.  At  first  she  had  no  symptoms,  but  later 
the  symptoms  came  on,  with  ovarian  pain,  and 
the  patient  became  addicted  to  morphine.  I 
removed  the  ovaries  in  that  case  for  the  dysmen- 


orrhcea,  which  was  the  first  time  I  ever  did  that. 
The  ovaries  were  large  and  diseased.  There 
were  no  adhesions. 

So,  then,  I  do  not  see  any  need  for  the  stem 
or  for  anything  else.  If  you  want  to  stimulate 
the  uterus,  stimulate  the  mucous  membrane, 
packing  the  uterus  full  and  leaving  it  there  for 
two  or  three  days,  although  I  wouldn't  leave  it 
there  too  long,  as  you  are  likely  to  get  round-cell 
infiltration;  but  whatever  will  develop  the  mucous 
membrane  will  develop  the  undeveloped  uterus. 
If  you  take  out  the  mucous  membrane  of  the 
cervix  destroyed  by  a  follicular  inflammation,  the 
connective  scar  tissue  is  absorbed.  It  is  the 
functionating  surface  that  determines  whether 
the  musculature  will  develop  or  atrophy.  Merely 
stretching  the  mucous  membrane  is  enough. 

I  do  not  believe  in  any  cutting  operations. 
They  immediately  stop  all  attempts  to  develop 
the  cervix;  you  will  get  atrophy  rather  than  de- 
velopment, and  of  course  that  may  be  the  lesser 
of  the  two  evils.  If  you  have  a  very  long  cervix 
and  cannot  get  rid  of  it  you  may  have  to -cut  it, 
or  if  the  uterus  gets  hardened  from  chronic 
inflammation  you  may  have  to  cut;  but  I  mean 
for  developmental  purposes  cutting  is  useless. 
I  do  not  believe  you  can  develop  the  infantile 
uterus  unless  it  is  done  at  puberty  or  soon  after- 
ward. After  the  woman  is  older  you  get  retro- 
grade changes.  If  you  use  too  much  irritation 
you  are  apt  to  get  hyperplasia  but  not  develop- 
ment, and  when  you  get  cases  of  sterility  with  a 
small  uterus  you  will  find  it  hard  to  do  anything 
after  30;  but  in  young  persons  if  you  stimulate 
the  uterus  by  dilatation  they  will  become  preg- 
nant. Stimulating  the  sexual  function  and  gland- 
secretion  is  the  natural  way.  The  thing  that 
called  that  to  my  attention  was  a  case  of  sarcoma 
of  the  ovary  in  a  little  girl.  The  pubic  hair  began 
to  grow  and  the  breasts  developed  as  a  result  of 
the  increased  congestion  of  the  ovarian  tissue. 
I  removed  the  growth  and  inside  of  a  year  the 
precocious  development  had  disappeared  and 
the  girl  grew  up  and  developed  normally  after- 
ward. Stimulation  might  be  induced  by  pituitrin 
and  possibly  thyroid  gland  and  other  remedies 
to  stimulate  ovarian  congestion  rather  than  to 
relieve  congestion.  Certain  forms  of  exercise 
are  useful. 

Dr.  a.  Goldspohn:  The  line  of  treatment 
suggested  by  Dr.  Watkins  is  something  that  I 
have  always  been  afraid  of  and  do  not  believe  in. 
But  the  theory  on  which  he  applies  this  foreign 
body  in  the  uterus  to  stimulate  growth  is  rational. 
I  think  the  theory  is  correct  if  we  could  administer 
this  treatment  without  harm;  but  there  comes  the 
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trouble.  The  imperfectly  developed  uterus  is  a 
flaccid  one,  with  thin  walls,  and  will  not  stand  up 
and  preserve  its  proper  curve  under  the  impact 
of  the  intra-abdominal  pressure.  It  curves  upon 
itself  under  that  pressure.  The  dysmenorrhoea  I 
would  say  emphatically  is  never  due  to  too  close 
a  cervix,  unless  it  be  in  patients  who  have  been 
the  victims  of  unwise  cervical  cauterization  to 
excess,  or  who  have  been  infected  so  that  there 
has  been  a  deep  and  pernicious  cervicitis  excited; 
or  connective  tissue  hyperplasia  may  make  the 
cervix  too  close;  but  that  is  usually  not  present 
in  this  type  of  patients,  who  are  virgins.  There- 
fore, we  do  not  need  anything  to  dilate  the 
cervical  canal.  This  is  practically  always  wide 
enough  to  give  issue  to  the  normal  discharge  «of 
menstrual  blood.  I  do  not  include  membraneous 
dysmenorrhoea:  that  is  a  different  thing;  but  we 
are  dealing  with  normal  menstruation  making 
pain  for  the  patient.  The  normal  menstrua- 
tion or  even  an  excess  will  have  access  through 
the  cervical  canal.  The  pain  comes  because  the 
entire  uterus  is  not  sufficient  to  attend  to  its  func- 
tion in  a  woman  of  that  size.  Many  of  these 
women  are  well  developed  physically  otherwise, 
but  the  uterus  is  only  half  the  size  it  ought  to 
be,  and  therefore  the  changes  which  should 
occur  in  the  circulation  of  the  body  of  the  uterus 
and  in  the  endometrium  of  the  body  proper  do 
not  occur,  and  the  general  physiological  conges- 
tion which  occurs  and  prompts  menstruation  is 
not  relieved  and  this  gives  rise  to  pain.  That 
pain  will  not  be  altered  by  having  the  cervix 
long  or  short  or  straight  or  crooked.  But  often 
the  dysmenorrhoea  is  simply  a  mechanical  one, 
not  of  imperfect  development  or  insufficient 
function  of  the  uterine  body;  but  this  flaccid 
uterus  curves  on  itself  and  we  have  fixed  or  flex- 
ible anteflexion  of  the  uterine  body.  At  first  it 
is  flexible.  If  the  condition  {persists,  it  becomes 
more  or  less  fixed  and  the  women  of  course  have 
mechanical  obstruction  to  the  outflow  of  blood. 
Now,  the  object  would  be  to  introduce  some  tube 
to  hold  that  uterus  from  bending  on  itself  from 
intra-abdominal  pressure.  To  introduce  a  tube 
with  this  pressure  still  on  it  means  an  impact  at 
the  end  of  the  tube  where  it  comes  in  contact 
with  the  endometrium.  This  means  pressure- 
atrophy  and  ulcer. 

It  occurred  to  me  while  the  doctor  was  speaking 
that  we  might  carry  out  the  idea  of  a  foreign  body 
in  the  uterus  with  the  idea  of  stimulating  develop- 
ment— a  silver  tube — if  the  patient  is  guarded 
with  regard  to  hygiene  and  cleanliness.  It  is 
possible  such  a  body  could  be  kept  there  without 
getting  serious  infection  if  pressure-atrophy  from 


a  fixed,  inflexible  tube  could  be  avoided.  A 
flexible  silver  tube  such  as  is  used  by  the  otolo- 
gists to  drain  the  mastoid  might  be  introduced 
without  causing  objectionable  injury  to  the 
endometrium.  I  have  for  my  part  not  found  the 
need  of  introducing  these  things,  but  I  do  have 
to  do  with  the  results  of  this  imperfect  develop- 
ment in  the  form  of  flexible  and  fixed  anteflexions, 
and  therefore  I  believe,  with  Dr.  Byford,  that  all 
operations  are  irrational,  unless  to  cut  through 
the  external  os  to  allow  of  the  exit  of  a  cervical 
discharge  which  may  accumulate  between  the 
internal  and  external  os.  I  find  I  get  the  best 
results  by  carefully  dilating  under  full  anaesthesia 
and  with  all  aseptic  details,  taking  plenty  of  time 
— never  less  than  half  an  hour — to  dilate  such  a 
cervical  canal,  bearing  in  mind  that  any  undue 
stretching  with  a  divulser  is  harmful  to  the 
patient.  Such  dilatation  shoidd  be  up  to  the 
size  of  a  15,  16  or  18  English  sound,  and  then 
what  curettement  may  be  indicated  should  be 
done  and  this  followed  with  a  chemical  cleaning 
out  of  the  interior,  then  pack  the  entire  uterus 
from  the  bottom  out  with  iodoform  gauze  or  some 
equivalent  with  plenty  of  antiseptic  in  it  to  keep 
it  sweet  for  at  least  three  days,  if  not  more,  for 
a  special  purpose  which  I  shall  mention,  so  that 
there  cannot  be  any  harm  from  the  amount  of 
antiseptic  incorporated  in  the  packing,  and  so 
that  there  can  arise  no  harm  from  infection. 
Then  take  particular  pains  to  pack  widely  through 
the  cervical  canal.  I  get  as  big  a  wad  of  gauze 
in  that  constricted  portion  of  the  cervical  canal 
as  I  can  possibly  get  there  out  to  the  external  os, 
leaving  it  there  not  one  day,  but  three,  or  possibly 
four,  if  there  are  no  contra-indications.  The 
idea  is  that  I  want  that  gauze  to  be  a  foreign  body 
there  until  the  uterus  shall  contract.  This 
foreign  body  will  sulcify  the  cicatrized,  indurated 
portions  of  the  cervical  canal  better  than  any 
other,  and  we  will  get  an  os  that  will  stand  fairly 
patulous  without  evil  results  to  the  patient. 
Then  continue,  in  the  after-care,  to  dilate  that 
uterus  as  Dr.  Byford  has  suggested,  very  much  as 
the  genito-urinary  surgeons  would  dilate  a 
stricture  in  the  male  urethra,  for  a  number  of 
months,  so  as  not  to  permit  the  return  of  this 
vicious  flexion.  In  that  manner  we  can  cure 
these  patients  fairly  well.  Now,  theoretically, 
I  think  it  right  to  dilate  with  these  sounds,  never 
with  divulsers  in  the  office,  because  we  cannot  be 
clean  enough,  but  with  sounds  that  have  about 
half  the  ordinary  male  curve.  In  the  shops 
they  are  called  Pratt  sounds.  If  that  kind  of  a 
sound  is  introduced  and  the  sinusoidal  current 
applied  it  ought  theoretically  to  be  good.    I 
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have  never  tried  it,  but  shall,  for  from  its  effect 
on  unstriped  muscular  fiber,  and  the  way  it 
invites  contraction  of  unstriped  muscular  fiber,  it 
ought  to  be  a  good  thing. 

I  would  take  issue  with  Dr.  Watkins  on  the 
modified  suture.  This  is  a  clever  substitute  for 
the  Lawson  Tait  Staffordshire  knot,  but  it  does 
not  accomplish  any  more,  that  I  can  see,  and  all 
these  methods  of  taking  out  the  tube  and  ovary 
that  take  in  the  ligamentum  infundibulum 
pelvicum  and  bring  it  up  to  make  a  stump  against 
the  uterus,  in  the  manner  this  does,  I  consider 
very  objectionable,  because  you  are  tying  the 
fimdus  down  too  low.  We  who  believe  that  the 
uterus  has  a  normal  position  in  the  body  and 
that  retroversion  is  an  evil  do  not  want  the 
uterus  tied  down  in  the  retroverted  position  in 
which  that  technique  would  place  it.  After  doing 
such  work  on  one  or  both  sides  I  would  look  out 
for  the  ix)sition  of  the  uterus,  and  the  nearer  I 
can  get  it  up  to  the  abdominal  wall  the  more 
comfortable  the  patient  will  be;  so  that  Dr. 
Barrett  and  I  will  get  that  uterus  up  somewhere 
near  the  abdominal  wall  before  we  get  out.  If 
you  could  in  any  manner  get  the  uterus  forward 
after  Dr.  Watkins'  operation  you  would  be  putting 
too  much  strain  on  the  pelvic  ligaments.  It  also 
does  not  extirpate  the  intra-uterine  portion  of 
the  tube.  We  know  that  tying  a  string  around 
the  tube  does  not  close  it  permanently.  The 
ligature  will  be  absorbed  before  the  mucous 
membrane  within  is  absorbed,  and  if  you  use  a 
non-absorbable  ligature  it  will  cut  through  the 
tube  by  pressure-atrophy  and  the  mucous  mem- 
brane lining  the  same  will  be  cut  and  that  tube 
will  commimicate  with  the  peritoneal  cavity,  and 
will  be  closed  up  finally  by  small  attacks  of 
peritonitis.  They  may  close  in  the  majority  of 
cases,  but  the  liability  of  endometritis  and  a 
leak  into  the  peritoneal  cavity  is  imminent,  and 
when  it  does  that  it  will  probably  seal  the  tube. 
This  matter  I  regard  as  of  sufficient  importance 
to  require  removal  of  the  tube  in  its  intra- 
uterine portion  by  a  lemon-slice  incision.  If 
that  causes  bleeding,  place  a  haemostatic  stitch, 
with  a  ligature  at  about  the  jimction  of  the 
vessels  coming  from  the  uterine  and  ovarian 
arteries;  then  with  continuous  sutures  you  can 
close  the  section,  and  then  continue  down  along 
the  side  of  the  uterus  with  the  haemostatic  stitch, 
and  leave  the  pedicle  not  up  against  the  uterus, 
but  down  at  the  stump  of  the  infundibulo- 
pelvic  ligament,  and  there  is  nothing  to 
draw  the  uterus  down  or  prevent  its  being 
brought  forward  in  what  I  call  the  normal 
position. 


Dr.  R.  T.  Gillmore:  With  regard  to  flexion 
and  the  use  of  tents  in  these  cases  of  d)rsmen- 
orrhcea,  I  am  glad  Dr.  Watkins  called  attention 
to  the  fact  that  they  are  sometimes  difficult  to 
remove.  I  had  such  a  case  three  or  four  months 
ago  in  which  I  introduced  a  tent.  I  tried  to 
remove  it  in  about  thirty-six  hours  and  found 
it  was  practically  impossible.  The  tent  con- 
tinued to  break  off,  and  before  I  could  remove  it 
I  had  to  cut  up  the  cervix  on  both  sides  pretty 
nearly  to  the  internal  os.  At  last  I  was  able  to 
get  the  tent  out.  The  idea  of  using  two  tents 
is,  I  think,  a  very  good  one.  There  is  no  doubt 
that  these  cases  of  dysmenorrhoea  are  cured  in  a 
certain  percentage  of  cases  by  the  use  of  the 
tent  or  the  stem  pessary.  We  know  as  a  matter 
of  fact  that  these  cases  are  cured  by  pregnancy 
better  than  by  artificial  means,  such  as  tents  and 
stem  pessaries,  as  Dr.  Watkins  suggests. 

Another  thing  that  I  think  should  be  men- 
tioned is  the  question  of  tents  and  dilatation  of 
the  cervix  in  sterility  in  which  the  patient  has  not 
become  pregnant  after  being  married  for  a  time. 
The  cervix  has  frequently  to  be  dilated.  Dr. 
Dudley  did  an  operation  in  11891  which  was  an 
evolution  from  the  operation  of  Simpson,  back  in 
the  40's,  where  the  posterior  lip  is  split,  especially 
in  those  cases  of  anteflexion  of  such  type  that 
there  may  be  a  closure  of  the  internal  os.  Dr. 
Simpson's  operation  was  practically  an  operation 
for  laceration  of  the  cervix,  cutting  up  on  both 
sides  and  opening  the  external  os  in  that  way. 
I  believe  Sims  cut  up  on  the  posterior  lip.  Dr. 
Dudley  in  1891  devised  an  operation  that  was 
very  ingenious  and  also  rather  effective  in  some 
cases.  I  have  used  it  several  times,  cutting  up 
on  the  posterior  lip  in  this  manner  and  then 
making  an  incision  similar  to  that  (indicating), 
and  then  brought  over  the  lower  portion,  bring- 
ing the  external  portion  from  that  angle  to  this 
angle  (indicating)  allowing  better  drainage  and 
increasing  the  possibility  of  conception  on 
account  of  the  straightening  of  the  cervix.  This 
also  is  effective  in  dysmenorrhoea,  as  Dr.  Brickner 
in  New  York  had  about  172  cases  with  17  per 
cent  of  cures  for  dysmenorrhoea  and  some  for 
sterility. 

Dr.  C.  Banga:  I  was  interested  in  what  the 
doctor  just  said  about  the  details  of  the  opera- 
tion. It  shows  that  there  is  something  in  knowing 
what  passed  some  years  ago.  In  1893,  the  year 
of  the  World's  Fair,  Professor  Winckel  was  in 
Chicago  and  came  to  the  Michael  Reese  Hospital 
when  there  was  a  woman  there  whom  I  had  taken 
to  the  hospital  on  account  of  a  very  profuse  dis- 
charge and  a  laceration.     She  was  a  patient  who 
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had  been  operated  on  by  Dr.  Dudley.  He  had 
split  the  posterior  lip  of  the  cervix  up  to  the  neck 
of  an  anteflexion  to  relieve  the  woman  of  sterility. 
She  had  been  married  about  four  years.  When  I 
first  saw  the  patient  I  thought  she  had  had  a 
child,  but  she  told  me  about  the  operation,  and 
it  seemed  to  me  that  the  profuse  leucorrhoea  and 
the  inversion  of  the  cervical  canal  laterally — 
it  was  like  a  stellate  tear — was  the  cause  of  her 
not  conceiving.  Dr.  Winckel  saw  the  patient, 
too,  and  thinking  the  leucorrhoea  was  the  cause  of 
the  sterility,  advised  that  I  correct  the  effect  of 
the  operation  that  Dudley  did,  and  I  did  so  and 
the  woman  afterward  conceived  and  has  had 
several  children  since.  The  splitting  of  the 
posterior  lip  of  the  uterus  up  to  the  angle  in  that 
one  case  did  not  remove  the  sterility. 

As  to  the  operation  for  dysmenorrhoea,  in  those 
cases  having  what  is  described  as  a  pinhole  os  we 
usually  find  retention  of  the  normal  uterine  secre- 
tion which  in  the  course  of  time  causes  dilatation 
of  the  cervical  canal,  and  I  think  the  sterility  in 
these  cases  is  chiefly  due  to  the  blocking  of  the 
entrance  into  the  uterus  by  that  mucus.  I  am 
in  the  habit  of  treating  all  such  cases  by  a  plastic 
discission.  I  make  a  transverse  discission,  much 
the  same  as  Simpson  did,  and  then  cut  out 
posteriorly  and  anteriorly  a  wedge-shaped  piece 
of  tissue  from  the  end  of  the  cervix.  Then,  after 
having  made  the  transverse  cut,  I  carry  the  knife 
in  a  crescent-shaped  line  along  what  I  want  to 
be  the  anterior  lip,  for  instance.  Then  I  go  in  a 
wider  outer  circle  so  that  I  get,  then,  this  wedge- 
shaped  piece.  When  I  have  taken  it  out,  that 
lip  becomes  movable,  and  by  stitching  it  to  the 
outer  line  anteriorly  and  posteriorly  I  get  a  gap- 
ing opening.  In  this  gap  you  will  see  the  mucosa 
of  the  cervical  canal,  which  of  course  will  remain 
as  mucosa  and  will  not  cicatrize.  The  lateral 
cut  into  the  cercival  tissue  I  leave  imtouched. 
Immediately  after  the  operation  there  is  quite 
a  crater  visible,  and  after  the  lateral  cut  which  has 
been  left  to  granulate  closes  there  is  always  a 
wide  opening  present.  Invariably  after  that 
operation,  if  there  is  really  a  pinhole  os  which  was 
the  cause  of  the  operation,  there  is  much  relief 
during  the  menstruation,  and  I  have  had  quite  a 
number  of  cases  in  married  women  in  whom  con- 
ception followed,  when  previously  they  had  been 
sterile.  In  the  case  of  a  woman  married  three  or 
four  years,  who  had  had  difficult  menstruation 
as  a  girl,  and  who  did  not  become  pregnant,  I 
examined  her  and  found  quite  a  narrow  os,  and 
I  did  that  operation  last  September,  and  since 
February  of  this  year  she  is  pregnant,  and  I 
attribute  it  to  the  operation.     At  any  rate,  the 


patient  believed  so,  for  since  the  operation  she 
has  had  quite  an  easy  time  during  her  men- 
struation. 

As  to  opening  up  by  dilatation  with  sounds, 
I  think  it  works  very  well  for  the  time  being, 
but  in  order  to  have  any  reliable  report  on  such 
cases  it  would  be  necessary  to  watch  them  for 
years.  Only  then  would  it  be  possible  to  deter- 
mine whether  there  was  a  cure.  If  done  every 
month  the  menstruation  will  be  easier,  but  the 
problem  is  to  cure  these  patients  so  that  they  do 
not  need  medical  treatment  every  month. 

Dr.  C.  W.  Barrett:  Early  in  my  practice  I 
came  in  contact  with  Dr.  Newman's  work. 
Although  it  is  said  that  cutting  operations  are 
contra-indicated,  I  have  never  seen  any  work  that 
met  the  necessities  of  the  case  in  so  many  in- 
stances as  Dr.  Newman's  plastic  amputation  did. 
But  there  was,  once  in  a  while,  a  patient  who 
resisted  that  treatment.  A  patient  who  has  had 
a  fixed  anteflexion  and  a  great  deal  of  constriction 
at  the  internal  os  is  not  reached  by  these  meas- 
lures.  I  gave  considerable  thought  to  this  fact, 
and  I  think  the  society  wUl  pardon  me  if  I  say 
that  I  tried  to  present  it  to  the  society  and  it 
refused  to  have  such  presentation,  and  I  see  no 
particular  reason  why  I  should  force  it  on  them 
now;  but  there  are  some  points  that  I  would  like 
to  bring  out.  In  cases  of  anteflexion,  as  pictured 
by  Dr.  Gillmofe  on  the  board,  we  may  some- 
times relieve  that  anteflexion  considerably  by 
shortening  the  round  ligaments.  These  cases  of 
infantile  uteri  with  anteflexion  have  not  only  the 
anteflexion,  but  have  some  retroversion  as  well. 
In  fact,  the  condition  is  aggravated  by  the  uterus 
settling  back,  the  cervix  becoming  fixed  and  the 
retroversion  taking  on  quite  a  pathological 
character.  Quite  a  number  of  these  will  be  im- 
proved by  shortening  the  round  ligaments  and 
shortening  the  long  cervix  which  presents  in  the 
vagina,  the  cervix  often  being  lyi  or  2  inches 
long.  A  good  many  operations  dep>end  on  the 
proposition  that  the  trouble  is  due  to  an  external 
pinhole  os.  As  a  matter  of  fact,  the  sound  will 
very  frequently  pass  the  external  os  and  meet 
marked  resistance  at  the  internal  os,  and  it  is  the 
overcoming  of  the  resistance  at  the  internal  os 
that  causes  the  pain  in  menstruation.  Some 
believe  that  the  clotting  of  the  blood  at  the 
internal  os  causes  spasm,  as  we  find  in  obstruc- 
tion of  the  intestine.  Now  Terrier  proposed  to 
overcome  that  by  taking  out  a  V-shaped  piece 
of  the  cervix.  He  cautions  against  haemorrhage 
and  against  the  constriction  which  may  follow. 
Figuring  that  this  trouble  was  due  not  only  to 
anteflexion  but  to  stenosis  of  the  internal  os,  I 
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proposed  at  that  time  to  do  the  operation  of 
cutting  the  uterus  longitudinally  a  certain  dis- 
tance, separating  the  edges  and  sewing  it  up 
transversely,  which  would  broaden  the  posterior 
wall  the  required  distance  and  straighten  it.  I 
have  never  seen  a  uterus  so  markedly  anteflexed 
that  it  could  not  be  straightened  or  turned  back 
in  that  way.  At  the  same  time  it  enlarges  the 
circumference.  That  is  not  the  operation  for 
every  case  of  infantile  uterus;  it  is  for  the  severe 
cases,  those  that  resist  cutting  the  internal  orifice, 
amputation,  dilatation,  etc.  Anything  that  will 
cure  these  patients  that  require  morphine  we 
cannot  count  irrational.  I  have  never  had  a 
case  in  which  that  operation  was  performed  that 
continued  to  have  painful  menstruation.  Only 
within  the  past  few  weeks  I  had  such  a  case,  in 
which  the  painful  menstruation  ceased  after  the 
operation. 

Dr.  N.  Sproat  Heaney:  It  is  a  matter  of  com- 
mon experience  that  infantile  uteri  associated 
with  dysmenorrhoea  are  best  cured  by  the  occur- 
rence of  pregnancy.  One  is  led,  for  a  time,  to 
adopt  one  theory  as  to  the  proper  operation  and 
at  another  time  another;  but  the  crux  of  the  whole 
situation,  it  seems  to  me,  is  how  does  the  preg- 
nancy cure  the  patient?  In  dosing  the  discus- 
sion I  would  like  to  have  Dr.  Watkins  tell,  for  my 
own  instruction,  what  results  are  produced  by 
the  pregnancy  and  dilatation  so  that  the  patient 
is  cured.  Is  it  the  hypertrophy  of  the  uterus  as 
■fei  whole,  or  is  it  the  tearing  of  the  lower  uterine 
segment  and  internal  os  also  which  results  in  the 
production  of  this,  the  best,  cure?  If  we  could 
once  establish  what  this  pregnancy  does,  we  would 
perhaps  be  able  to  imitate  it  artificially  for  the 
cure  of  these  patients. 

Dr.  F.  H.  Martin:  I  think  there  is  a  little 
prejudice  on  the  part  of  those  of  us  who  prac- 
ticed gynecology  in  the  early  days  of  asepsis, 
or  even  back  in  the  antiseptic  and  pre- 
antiseptic  period,  against  the  stem  pes- 
sary. Of  course  the  objections  we  had  to  the 
stem  pessary  at  that  time  would  not  apply  to  the 
work  Doctor  Watkins  would  do  at  this  time. 
But  as  that  old  prejudice  has  clung  to  me,  I 
would  like  to  have  him  be  a  little  more  elementary 
as  to  just  how  he  does  the  operation,  in  regard  to 
the  precautions  he  takes  in  the  preparation  of  the 
patient,  and  the  method  of  placing  the  tube,  the 
preliminary  dilatation,  if  necessary,  and  other 
details. 

I  think  the  classification  is  a  little  misleading 
too.  I  think  the  infantile  uterus  is  purely  a 
tubular  uterus,  and  that  sort  of  uterus,  a  real 
infantile  uterus,  is  a  very  flexible,  thoroughly 


dilatable  tube,  and  not  a  uterus  definitely  flexed 
at  the  internal  os  that  is  difficult  of  replacement, 
or,  a  uterus,  in  other  words,  not  perfectly  pliable. 
The  other  forms  of  uteri,  the  one  with  the  long 
cervix  and  short  fundus  and  the  spot  position 
described  by  Dr.  Barrett,  are  more  the  uteri  of 
non-development.  It  is  a  manifestation  of  con- 
ditions in  the  pelvis  that  Dr.  Barrett  has  dwelt 
on  a  number  of  times,  and  is  a  matter  not  as 
thoroughly  taken  into  consideration  in  these 
cases  as  it  should  be. 

I  would  like  to  emphasize  a  point  made  by 
Dr.  Watkins  himself.  Dysmenorrhoea  is  a  local 
manifestation  of  a  general  condition  more  often 
than  we  think.  A  great  many  of  these  cases  will, 
without  treatment  at  all,  improve  with  a  change 
of  location.  A  western  girl  sent  to  an  eastern 
school  who  may  have  been  for  a  long  time  the  sub- 
ject of  dysmenorrhoea,  will  immediately  improve, 
and  vice  versa.  A  trip  to  Europe  will  cure 
dysmenorrhoea,  and  I  think  sometimes  the 
psychologic  effect  of  an  operation  is  to  a  certain 
extent  the  cause  of  the  cure.  Women  as  a  rule 
will  not  have  dysmenorrhoea  the  first  six  months 
or  year  of  their  menstruation.  I  think  when  the 
pain  appears  it  is  an  indication  of  some  lack  of 
balance  in  the  development  of  the  menstrual 
organs,  and  it  is  a  question  whether  it  is  not  a 
derivative  effect  of  a  highly  specialized  educa- 
tion. One  girl  will  have  dysmenorrhoea  who  is 
of  the  monkish  type — who  is  intellectually 
developed;  another  who  is  of  the  athletic  build 
and  who  is  specializing  in  athletic  studies.  The 
girl  who  is  really  healthy  is  the  girl  who  develops 
symmetrically;  she  does  society;  she  is  fond  of 
the  society  of  men,  and  she  is  developing  her  sexual 
side  at  the  same  time  she  is  developing  her  mind 
and  her  body.  In  other  words,  it  is  a  question 
whether  we  are  not  overeducating  our  women 
athletically  and  mentally  to  the  extent  that  we 
are  interfering  with  their  being  good  mothers. 
That  would  not  do  to  say  at  a  women's  club, 
but  it  is  a  question  whether  that  is  not  true. 
So,  whenever  we  discuss  this  subject,  we  discuss 
it  just  as  we  do  displacements  of  the  uterus — in 
a  circle — ^and  we  will  keep  on  discussing  it  until 
some  of  these  young  men  who  are  getting  into 
the  societies  will  break  new  ground  and  take  it 
for  granted  that  everything  has  not  been  told 
and  will  redevelop  gynecology,  or  we  are  not 
going  to  get  very  far  with  the  discussion. 

Dr.  Reed:  Dr.  Martin  rather  anticipated  the 
remarks  I  was  desirous  of  making  in  regard  to 
the  nomenclature.  He  covered  the  ground  so 
thoroughly  that  there  is  no  use  to  add  to  that  part 
of  the  discussion  further  than  to  suggest  the  term 
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"immature  uterus"  to  be  applied  to  those 
peculiarities  of  formation  rather  than  "puerile" 
or  "infantile,"  neither  of  which  is  the  proper 
descriptive  adjective  for  the  condition  we  find. 

The  second  point  is  in  regard  to  Dr.  Watkins's 
stem  pessary,  which  it  seems  to  me  would  be 
improved  by  the  addition  of  a  stilus  with  a  round 
point  such  as  the  genito-urinary  men  use  in  their 
instrument  for  insertion  into  the  male  bladder, 
which  would  allow  of  easy  entrance. 

Dr.  Watkins:  What  impresses  me  most  in 
the  paper  and  in  the  discussion  is  that  there  is  so 
much  about  this  condition  that  we  do  not  know 
and  which  must  be  learned  in  regard  to  the 
logical  treatment  of  it.  Dr.  Byford  and  Dr. 
Goldspohn  agree  with  me  in  that  it  is  a  question 
of  development,  and  the  logical  treatment  is  a 
matter  of  development,  and  we  differ  only  in  the 
means  used  to  promote  this.  I  believe  there  is 
much  less  objection  to  the  use  of  the  silver  tube 
than  there  is  to  gauze  packing,  and  the  silver  tube 
is  much  more  efficient  because  it  can  be  left  much 
longer.  It  is  cleaner.  Gauze  always  decomposes 
and  there  is  more  danger  of  infection.  Every  one 
who  has  packed  a  uterus,  even  a  puerperal  uterus, 
must  be  impressed  that  it  is  a  difficult  procedure 
to  do  thoroughly  and  accurately.  Most  cases 
of  packing  of  the  uterus  is  simply  plugging  of  the 
cervix. 

The  importance  of  development  is  shown  in  the 
improvement  after  marriage  where  the  pelvic 
organs  develop.  That  would  also  help  to  answer 
Dr.  Heaney's  question  as  to  how  pregnancy  and 
labor  tends  to  improve  the  dysmenorrhcea.  It  is 
more  a  question  of  development  than  the  effect 
on  the  flexion  of  the  uterus  or  the  small  cervix. 
After  labor  the  dysmenorrhcea  is  just  as  well 
relieved  in  women  who  do  not  get  lacerations  of 
the  cervix  as  in  those  who  do.  One  very  often 
finds  a  narrower  cervix  after  labor  than  before 
the  pregnancy  took  place. 

Dr.  Byford  mentioned  that  the  uterus  could 
not  be  expected  to  develop  late  in  life,  yet  in 
fibroids  and  pregnancy  we  see  a  great  increase  in 
the  muscular  tissue. 

We  rather  expected  that  the  question  of  flexion 
would  come  up.  The  amount  or  its  presence 
seems  to  have  no  relation  to  the  dysmenorrhcea. 
One  often  sees  women  in  whom  the  canal  of  the 
uterus  is  parallel  with  the  vaginal  canal,  but 
they  are  well.     One  sees  cases  in  which  the  cervix 


points  in  the  direction  of  the  vaginal  canal  and 
the  vagina  and  uterus  are  about  parallel,  and  the 
woman  is  essentially  well.  One  often  sees  dys- 
menorrhcea without  flexion. 

Some  of  the  gentlemen  have  spoken  of  the  cut- 
ting operation.  We  have  used  the  cutting  opera- 
tion some;  incised  the  posterior  lip  some  and  made 
bilateral  incisions.  They  were  good,  but  chiefly 
for  the  reason  that  the  trouble  seemed  to  be  at 
the  internal  os.  There  is  the  point  of  sensitive- 
ness, as  well  as  there  is  where  the  point  of  con- 
striction is;  and  it  has  seemed  to  me  very  difficult 
to  make  any  plastic  operation  that  would  extend 
above  the  cervix  that  one  could  keep  open,  and 
such  incision  is  more  liable  to  produce  scar  tissue 
than  to  leave  a  large  canal.  However,  I  feel 
some  hesitancy  in  criticising  the  plastic  opera- 
tions on  the  cervix,  as  I  have  not  done  many. 

I  believe  the  question  of  infection  is  weU  cov- 
ered by  two  points.  One  is  to  be  aseptic  in  the 
use  of  the  tube,  and  the  second  is  not  to  use  it 
in  infected  cases.  The  greater  danger  is  in  the 
infected  cases.  One  is  very  apt  to  overlook  patho- 
genic bacteria  where  least  expected,  and  I  believe 
that  is  an  objection  to  this  tube.  I  have  been 
more  fearful,  however,  of  allowing  the  patient  to 
go  out  of  the  hospital  with  the  tube  than  of 
infection.  A  patient  could  disappear  and  a 
malpractice  suit  could  easily  result. 

As  to  Dr.  Goldspohn's  criticism  of  the  modified 
suture,  I  would  feel  sorry  if  any  member  of  this 
society  would  incompletely  remove  a  diseased 
Fallopian  tube.  The  illustration,  however,  is 
possibly  a  little  deceptive  and  should  show  some 
interstitial  portion  of  the  tube  removed.  I 
believe  every  member  of  the  society  would  feel 
that  all  of  the  diseased  interstitial  portion  of  the 
tube  should  be  removed.  The  criticism  as  to  the 
tying  down  of  the  uterus  with  that  suture  simply 
means  that  the  doctor  has  not  used  that  suture. 
In  ten  years  I  have  not  observed  that  objection. 

In  reply  to  Dr.  Martin's  question  about  the 
technique  used,  we  use  the  general  aseptic  tech- 
nique ordinarily  used  in  plastic  vaginal  opera- 
tions. Everything  is  boiled,  including  the  tubes, 
and  no  douches  are  used  afterward.  The  case  is 
clean  and  we  believe  will  remain  much  cleaner 
without  douches  than  with  them.  In  such  cases, 
douches  are  much  more  apt  to  contaminate  than 
keep  clean.  The  nomenclature  as  mentioned  by 
Dr.  Martin  and  Dr.  Reed  is  very  apropos. 
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THE  speedy  replacement  after  tapping 
of  large  quantities  of  ascitic  fluid,  rich 
in  proteins  and  salts  necessary  to  the 
metabolism  of  the  body,  makes  the 
patient  pay  very  dearly  for  relief  from  dis- 
tention, and  greatly  shortens  the  remaining 
period  of  Ufe. 

The  hopelessness  of  the  past  should  fade 
materially  before  the  promise  of  success 
fulfilled  in  a  number  of  cases  of  ascites, 
not  due  to  malignant  disease,  following  an  in- 
telligent combination  of  medical  and  surgical 
treatment.  Although  a  cirrhotic  liver  can 
not  be  restored  to  its  normal  anatomic  con- 
dition, and  transplantation  of  normal  liver 
tissue  is  still  far  off,  recovery  of  its  physiolog- 
ic balance  is  possible  in  many  cases  through 
the  arrest  of  the  hepatic  disease  by  the  re- 
moval of  toxic  causes  and  by  procedures  to 
return  the  extravasated  serum  to  the  blood 
vessels. 

The  chief  diseases  causing  chronic  ascites 
do  so  by  impeding  the  circulation  of  the  portal 
system  and  by  blocking  the  lymph  channels 
of  the  peritoneum.  A  transudate  from  me- 
chanical and  constitutional  causes,  which  offers 
an  obstruction  in  the  portal  vessels,  is  subor- 
dinate to  its  cause:  some  patients  suffering 
from  peritoneal  tuberculosis  or  from  alcohoUc 


hypertrophic  cirrhosis  have  been  known  to 
recover  without  surgery,  but  a  hydroperito- 
neum  most  frequently  persists  and  both  the 
liquid  and  the  peritoneum  are  subject  to 
variations  which  rarely  end  in  recovery. 
Ascites  from  Laennec's  cirrhosis  seems  to  have 
been  cured  in  a  number  of  cases  by  tapping, 
a  straight  and  prolonged  milk  diet,  and  total 
abstinence  from  alcohol  during  the  rest  of 
the  patient's  life.  Dieulafoy  beUeves  that 
the  more  a  cirrhosis  of  the  liver  resembles 
the  type  described  by  Hanot  and  Gilbert  as 
"alcohoUc  and  hypertrophic  cirrhosis,"  the 
more  easily  it  is  curable,  and  the  farther  it 
is  removed  from  this  type  the  less  curable  it 
will  be;  there  is  a  compensatory  hyperplasia 
in  the  former,  while  in  Uvers  with  the  atrophic 
tendency  the  lobules  are  destroyed.  In  most 
cases  requiring  paracentesis  the  peritoneum 
is  pathologic  and  the  stomata  and  the  lymph 
vessels  themselves  are  blocked,  because  the 
ability  of  the  intact  peritoneum  to  absorb 
fluids  is  almost  unlimited.  Temporary  cures 
of  ascites  have  followed  repeated  and  even 
single  tappings,  any  one  of  which  may  be 
followed  by  internal  haemorrhage,  and  the  usual 
explanation  is  that  in  slow  forming  effusions 
time  is  given  for  the  establishment  of  collateral 
circulations.     Everyone  who  has  performed 


'Read  before  the  Chicago  Medical  Society.  May  28, 19x3.    Preliminary  report  made  to  the  Medical  Society  of  Milwaukee  County,  March  14, 19x3. 
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paracentesis  abdominis  frequently  has  noticed 
that  the  fluid  will  at  times  leak  from  the  wound 
for  several  days,  and  it  is  a  possibility  that 
the  disappearance  of  an  ascites  after  tapping 
may  be  due  to  a  failure  of  the  pimcture  on  the 
peritoneal  surface  to  dose  completely,  there- 
by establishing  a  permanent  drainage  to  the 
healthy  subcutaneous  spaces;  another  pos- 
sibility is  that  enough  collateral  circulation 
through  omental  adhesions  to  trocar  wounds 
contributes  to  these  cures.  This  latter  idea 
originated  the  Talma-Morrison  type  of  opera- 
tions. All  records  show,  however,  that  in  the 
great  majority  of  cases  of  persistent  ascites 
from  whatever  cause,  excepting  those  relieved 
by  catharsis,  the  pressure  must  be  relieved  by 
repeated  tapping. 

During  the  discussion  which  followed  the 
reading  of  this  paper.  Dr.  Doederlein  of  Chi- 
cago reported  the  following  case  corroborative 
of  the  above  idea  of  one  cause  of  the  disap- 
pearance of  ascites  after  tapping. 

Patient  38  years,  male;  severe  dyspnoea^  palpita- 
tion, abdominal  distention,  extreme  anaemia,  ema- 
ciation, and  cachexia;  paracentesis  of  the  enormously 
distended  abdomen  showed  the  ascites  to  be  chylous; 
in  about  three  weeks  a  second  tapping  was  necessary 
and  two  or  three  weeks  later  the  patient  again 
asked  for  relief;  gallons  of  chyle  were  withdrawn 
each  time  except  at  the  last  operation  when  only 
half  a  dram  was  obtained :  the  patient  having  fainted, 
the  trocar  was  not  reintroduced.  The  night  and 
the  day  after  the  unsuccessful  paracentesis  he  felt 
extremely  ill,  the  abdominal  wadl  about  the  site  of 
the  puncture  became  boggy  and  he  claimed  that  he 
voided  gallons  of  urine;  he  must  have  passed  enor- 
mous quantities  because  the  extreme  abdominal 
distention  had  almost  entirely  disappeared.  Para- 
centesis was  never  again  necessary  although  there 
were  some  signs  of  reaccumulation  for  a  few  months. 
After  one  year  the  ascites  disappeared  entirely  and 
now,  seven  years  after,  the  patient  seems  in  perfect 
health.  Some  nodular  tumors  felt  in  the  posterior 
wall  of  the  abdomen  diminished  in  size  or  at  least 
remained  stationary  after  a  prolonged  course  of 
X-ray  therapy  and  iodides. 

MEDICAL  TREATMENT 

The  office  of  the  liver  as  a  filter  lor  the 
products  of  all  sections  of  the  primitive  gut 
must  receive  first  consideration  in  the  treat- 
ment of  ascites  due  to  cirrhosis.  The  reduced 
amoimt  of  normal  liver  parenchyma  in  cir- 
rhosis and  the  corresponding  reduction  of  its 
wonderful  fimction  greatly  lessens  its  ability 


to  rob  the  usual  daily  amount  of  septic  and 
toxic  products  of  the  gut,  received  by  the 
portal  vein,  of  their  dangerous  properties; 
nor  can  the  damaged  liver  with  its  impaired 
functions  hold  these  poisons  till  disintegrated, 
diluted,  or  removed  by  its  circulation,  which 
has  also  suffered  structural  change. 

The  colon  and  its  contents  are  not  normally 
poisonous  to  the  body;  it  is  the  great  inamu- 
nizer  and  vaccinator,  but  when  toxicity  of 
the  contents  of  the  large  gut  is  present  it 
must  be  reduced  by  a  bland,  or  milk  and 
salt  free  diet,  by  colonic  irrigations,  purga- 
tives, and  intestinal  antiseptics.  This  con- 
dition must  be  permanently  maintained 
during  the  rest  of  the  patient's  days.  Cor- 
rection of  the  intestinal  toxaemia  cures  the 
gastro-intestinal  enteritis  common  in  these 
cases;  it  conserves  the  immunity  of  the 
patient,  and  it  abolishes  reflex  disturbances 
by  removing  the  definite  removable  causes 
of  irritation  which  operate  through  the 
sympathetic  ganglia. 

Dr.  N.  S.  Davis,  Jr.,^  has  demonstrated  the 
marked  benefit  obtainable  by  rest  in  bed  for 
a  time,  withdrawal  of  alcohol,  and  exclusive 
milk  diet,  until  fruit  and  other  additions  can 
be  safely  made.  The  cardio-vascular  renal 
disease  in  many  of  these  cases,  which  usually 
improves  with  the  general  and  local  improve- 
ment, is  generally  found  to  be  due  to  a  long 
standing  imperfection  of  muscle,  nerve,  and 
heart  circulation,  as  well  as  to  a  disturbed  com- 
position of  the  blood,  and  should  receive  spe- 
cial treatment  by  the 'home-made  Nauheim 
baths,  using  acetic  instead  of  hydrochloric  acid , 
carefully  regulated  Schott  resistance  exercises, 
and  also  some  cardiac  stimulant  imtil  it  can 
be  dispensed  with.  It  has  been  well  said 
that  this  is  an  age  of  heart  defects  and  no 
one  can  understand  a  patient's  condition  now 
without  studying  his  heart,  and  no  one  can 
treat  him  properly  without  considering  the 
management  of  his  circulation.  A  good  rule 
to  follow  for  a  strict  milk  diet  has  been 
evolved  by  the  German  clinicians,  who  have 
ascertained  that  a  sufficient  amount  of  nutri- 
ment from  milk  is  in  the  number  of  grams 
represented  by  multiplying  by  twenty-five, 

^  Non-Surgical  Treatment  of  Cirrhosis  of  the  Liver.  J.  Am.  M.  Ass., 
ZQiS,  Ixi,  July  26. 
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the  number  of  pounds  over  one  hundred  of 
the  body  weight;  e.  g.,  if  a  patient  weighs 
250  pounds,  multiplying  150  by  25  equals 
3750  grams,  or  about  four  quarts;  this  is 
the  maximum  amount  for  24  hours  and  is 
to  be  drunk  in  divided  amounts  every  two 
hours.  In  ascites  cases  an  allowance  must 
be  made  for  the  weight  of  the  ascitic  fluid 
and  oedema.  This  treatment  should  also 
correct  as  far  as  possible  any  renal  insufficiency 
which  often  complicates  these  cases. 

SURGICAL  TREATMENT 

Since  1896,  when  Talma,  Drummond,  and 
Morrison  devised  epiplopexy,  several  surgical 
procedures  have  been  practiced  for  the  relief 
of  chronic  ascites.  The  results  of  these  opera- 
tions have  been  fair,  but  the  death  rate  high 
(20  per  cent).  Schiassi's  method  fixes  the 
spleen  and  omentum  in  a  recess  of  the  ab- 
dominal wall.  Mayors  method  places  the 
omentum  anterior  to  the  posterior  sheath  of 
the  rectus  by  burrowing  between  two  inci- 
sions, one  over  the  liver  and  one  10  cm.  (4 
inches)  lower. 

Narath's  method  is  very  popular:  Under 
local  anaesthesia  the  fluid  is  let  out  through 
an  incision  above  the  umbilicus;  a  thumb 
sized,  10  cm.  (4  inch)  long  piece  of  omentum 
is  drawn  out  avoiding  tension  on  the  colon; 
the  peritoneum  is  sutured  around  the  base  of 
the  piece  of  omentum  and  the  rest  of  it  is 
placed  in  a  subcutaneous  pocket  to  the  left. 
There  is  nothing  to  prove  the  theory  that  the 
good  results  after  these  operations  are  from 
collateral  circulations,  while  there  is  much  to 
show  that  the  fluid  finds  its  way  directly  to 
the  subcutaneous  spaces  alongside  the  herni- 
ated organs  where  they  have  produced  a 
defect  in  the  abdominal  wall  which  opens 
under  pressure.  Eck's  fistula  between  the 
portal  vein  and  the  inferior  vena  cava  is  not 
only  difiicult  but  when  accomplished  has 
been  followed  by  alimentary  intoxication  and 
death. 

Gall-bladder  drainage  is  indicated  in  the 
obstructive  biliary  type  of  toxic  cirrhosis 
with  ascites;  this  type  has  been  produced 
experimentally  many  times. 

Wsmter,  Handley's  associate,  tried  femoral 
canal  drainage,  operating  through  the  trocar 


wound  after  tapping,  but  it  was  difficult  and 
tedious,  a  general  anaesthetic  was  required, 
the  opening  was  liable  to  be  blocked  at  any 
time  by  omentum  or  intestine,  or  it  would  be 
sealed  by  reparative  processes.  Wynter  also 
planted  a  flanged  silver  eyelet  with  a  7  mm. 
{}4  inch)  wide  opening  subcutaneously  in  the 
linea  alba,  but  it  and  other  devices  of  this 
type  proved  failures. 

Henschen,*  after  two  efforts  to  provide 
drainage  for  ascites  in  a  stomach  cancer  case, 
made  a  tunnel  from  an  incision  above  the 
left  spine  of  the  ilium  through  the  abdominal 
wall  to  a  median  incision  opening  into  the 
peritoneal  cavity;  the  mouth  of  an  ordinary 
rubber  condom  was  then  sutured  to  the  open- 
ing in  the  peritoneum,  the  condom  was  drawn 
through  the  tunnel  and  the  blind  end  cut  off, 
leaving  it  projecting  the  width  of  a  thumb 
above  the  plane  of  the  externus  aponeurosis; 
this  end  was  then  spread  out  into  a  ring  and 
sutured  to  the  aponeurosis,  and  the  skin  was 
closed.  The  immediate  result  was  an  exten- 
sive oedema  around  to  the  middle  of  the  back, 
the  ascites  was  kept  down,  and  the  pressure 
disturbances  of  the  heart  and  lungs  subsided 
entirely.  If  the  omentum  is  sutured  out  of 
the  way  the  drainage  might  persist  in  this 
operation,  but  the  hernia  liability  must  be 
considerable. 

Dobbertin,^  under  local  anaesthesia  ligates, 
divides  and  turns  up  about  5  cm.  (2  inches) 
of  the  saphenous  vein  below  Poupart's  liga- 
ment, passes  it  upward  imder  the  ligament 
and  out  through  a  second  incision  just  above 
it;  a  cuff  of  peritoneum  is  brought  up  between 
the  external  abdominal  ring  and  the  edge  of 
the  rectus  and  into  it  is  sutured  the  end  of 
the  vein;  the  opening  through  the  abdominal 
wall  was  made  by  splitting  and  is  sutured 
open  to  prevent  constriction  of  the  vein. 
Dobbertin  found  that  the  blood  from  the  vein 
did  not  escape  into  the  peritoneum;  he  claims 
that  the  operation  is  simple  and  harmless,  and 
adds  that  it  may  become  necessary  to  repeat 
the  operation  on  the  other  side  later.  Al- 
though this  procedure  returns  to  the  blood  by 
the  most  direct  route  the  fluid  which  originally 
came  from  the  blood,  there  are  secondary 

^  Zentralbl.  f.  Chir.,  1913,  Jan.  xz. 

*Die  directe  Daurdrainage  des  chronischen  Ascites  dmch  de  Vena 
saphena  in  die  Blutbahn.    Arch.  f.  klin.  Chir.,  19x3,  No.  4. 
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changes  at  times  in  the  peritoneal  fluid  for 
which  it  might  be  better  to  return  it  to  the 
systemic  circulation  by  an  indirect  path  or 
through  the  lymphatics. 

SILK   LYMPHANGIOPLASTY 

Mitchell  of  Belfast  first  employed  silk 
lymphangioplasty  successfully  in  two  cases  of 
chronic  oedema  of  the  eyelid  which  had  per- 
sisted for  two  years:  the  eyelids  tend  to  drain 
by  gravity  whether  the  patient  be  standing  or 
lying. 

De  Lambotte^  of  Antwerp  was  the  first  to 
use  silk  to  drain  the  abdomen;  he  tied  a  large 
knot  6^  cm.  (2}4  inches)  from  one  end 
of  a  thick  silk  thread  45  cm.  (18  inches) 
long,  put  the  knotted  end  in  the  peritoneal 
cavity  and  the  rest  of  the  silk  under  the 
skin  of  the  thigh;  marked  cedema  appeared 
the  fourth  day  in  the  thigh  but  soon  ceased 
because  the  intra-peritoneal  end  became  em- 
bedded. 

Mr.  W.  Sampson  Handley  gave  surgery  of 
the  lymph  vessels  its  first  real  impetus  by 
his  work  in  1908,  which  he  later  made  the  sub- 
ject of  his  Hunterian  Lectures  published  in 
the  British  Medical  Journal  of  1910.  His 
idea  for  artificial  lymphatics  came  from  the 
hopelessness  of  alleviating  those  agonizingly 
painful  cases  of  brawny  arm  in  the  terminsd 
stages  of  breast  cancer,  and  a  remembrance 
of  some  sections  of  a  silk  ligature  which  had 
been  buried  in  the  tissues  for  ten  years,  show- 
ing its  fibers  practically  intact,  no  intrusion  of 
cells  between  them,  and  no  evidence  of  coagu- 
lation of  fluids  among  the  meshes.  He  in- 
serted long  double  loops  of  number  twelve 
tubular  woven  silk  under  the  skin  of  the  front 
and  of  the  back  of  the  swollen  arms,  leaving 
the  ends  lying  in  the  healthy  subcutaneous 
tissues  of  the  shoulder  and  back.  In  all  of 
his  cases  the  pain  was  relieved  completely  in 
24  hours,  and  the  swelling  gradually  subsided 
from  the  hand  upward  in  a  fortnight.  With 
a  little  practice  this  operation  is  easily  and 
quickly  performed  and  the  results  are  very 
satisfactory.  Of  the  ascites  cases  reported 
the  most  instructive  and  suggestive  in  many 
ways  was  one  of  Mr.  Handley's. 

1  Semaine  m^d..  1905.  p  ig.  (This  reference  was  not  found  till 
after  the  work  for  this  article  was  completed.) 


"A  woman,  41  years,  alcoholic,  syphilitic,  and  in 
extremely  bad  general  condition;  on  operation  at- 
rophic cirrhosis  was  found;  the  peritoneum  generally 
was  congested  and  oozed  persistently  when  handled; 
long  double  silks  were  passed  in  and  out  in  two 
places  through  the  peritoneum  and  the  subperitoneal 
tissues  of  the  iliac  fossa,  leaving  short  loops  exposed 
with  the  idea  of  their  taking  up  fluid  by  capillary 
attraction ;  these  strands  were  conducted  close  to  the 
anterior  superior  spinous  process,  thrust  through  the 
abdominal  wall  and  then  down  some  distance  into 
the  subcutaneous  tissues  of  the  left  thigh;  the  upper 
free  ends  were  knotted.  The  abdominal  wound  was 
closed  with  interrupted  sutures  in  such  a  way  as  to 
also  provide  drainage,  by  passing  heavy  silk  through 
all  layers  of  the  abdominal  wall  except  the  skin  and 
tying  them  tightly.  At  first  the  operation  seemed 
a  failure;  the  fluid  re-formed  and  had  to  be  tapped  off 
18  days  later;  the  patient  went  home  with  an  abdo- 
men full  of  fluid,  but  returned  some  time  afterward 
in  much  improved  general  health,  though  the  abdo- 
men was  still  full,  though  not  tense,  and  its  circum- 
ference had  decreased;  surrounding  the  scar  there  was 
an  (edematous  area  (italics  mine)  10  by  20  cm.  (4  by  8 
inches),  a  proof  that  the  abdominal  wound  stitches 
were  relieving  the  intra-abdominal  tension.  The 
skin  of  the  thigh  under  which  were  the  long  threads, 
instead  of  being  oedema tous  was  somewhat  less 
tense  than  the  other  thigh;  three  months  later  a  crop 
of  subcutaneous  gummata  appeared  on  the  left  leg 
below  the  knee  and  the  leg  began  to  swell;  two 
months  still  later  the  left  leg  was  markedly  oedema- 
tous  and  presented  numerous  gummata,  but  the 
area  of  oedema  about  the  abdominal  wound  had 
disappeared;  the  abdomen  was  flaccid  and  some  free 
fluid  could  be  felt;  the  patient  was  immensely  im- 
proved in  general  health,  free  from  pain,  and  was 
attending  to  her  usual  occupation." 

Until  five  to  seven  months  after  the  opera- 
tion no  proof  was  evident  of  drainage  along 
the  silks  in  the  thigh,  when  the  oedema  ap- 
peared simultaneously  with  the  crop  of  gum- 
mata; no  specific  treatment  was  given  until 
nine  months  after  the  operation,  and  alcohol 
was  a  pronounced  factor  in  the  case. 

The  inferences  drawn  by  the  authors  were 
that:  (i)  without  causing  cedema,  drainage 
into  the  thigh  had  gone  on  ever  since  the  op- 
eration; (2)  if  the  absorptive  power  of  the 
tissues  is  normal,  and  if  the  amount  of  fluid 
led  into  them  is  not  excessive,  the  appearance 
of  oedema  is  not  to  be  expected;  (3)  local 
lymph  stasis  favors  the  onset  of  gummata  in 
the  ailected  part;  and  (4)  the  gummata  in 
their  turn  interfereinsome  way  with  the  return 
of  lymph. 

The   silk   lymphatics   inserted   down  the 
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thigh  in  time  certainly  accomplished  their 
object  and  contributed  to  recovery,  but  excep- 
tion can  be  taken  to  these  deductions. 
Granted  that  syphilis  and  alcohol  played 
heavy  etiologic  roles,  and  that  the  ascites  if 
due  to  either  or  both  is  amenable  to  non- 
surgical treatment  in  some  cases,  there  stands 
out  from  the  order  of  the  phenomena  in  this 
case  the  justifiable  deduction  that  the  drain- 
age achieved  found  its  way  from  the  peritoneal 
cavity  along  the  silk  from  the  point  where  it 
emerged  from  the  cavity,  or,  more  exactly,  at 
the  angle  formed  by  silk  and  peritoneum. 
The  oedema  which  occurred  first  about  the 
laparotomy  wound  along  the  tightly  tied 
through  and  through  stitches  is  explained  as 
elsewhere  by  the  physics  of  the  conditions 
present.  The  several  sutures  of  heavy  silk 
closing  the  laparotomy  wound  passed  through 
all  layers  except  the  skin  and  produced  linear 
necrotic  lesions  of  the  tissues  where  each 
stitch  was  tied,  or  an  opening  extending  from 
the  peritoneal  cavity  to  the  subcutaneous 
spaces.  These  lesions  were  closed,  as  usual, 
as  thoroughly  as  the  peritoneum  could  do  so, 
but  a  weak  point  had  been  created  at  each 
suture  which  the  rapidly  reforming  ascitic 
fluid  sufl&ciently  overcame  by  pressure,  aided 
by  abdominal  wall  movements,  to  allow  of 
seepage  through  to  the  subcutaneous  lymph 
spaces,  as  shown  by  the  oedema  around  the 
scar,  about  one  month  after  the  operation. 
Remember  that  the  patient  had  to  be  tapped 
18  days  after  the  operation,  then  went  home, 
but  returned  later  with  the  oedema  about  the 
laparotomy  scar  and  fluid  still  present  in  the 
abdomen  but  under  no  tension.  In  this  case 
the  only  silk  ends  that  projected  into  the 
abdominal  cavity  were  the  knotted  upper  ends 
of  the  long  pieces  which  passed  in  and  out  of 
the  parietal  peritoneum;  this  silk  was  imme- 
diately buried  by  endothelial  repair,  or  formed 
adhesions  to  the  omentum,  or  both,  which 
shut  it  off  completely  from  the  general  perito- 
neal cavity,  as  experiments  will  show. 

The  drainage  observed  around  the  laparot- 
omy wound  took  care  of  the  excess  fluid  until 
the  two  long  double  silk  strands,  passing  from 
the  low  point  of  the  abdominal  cavity  through 
all  layers  of  its  walls  except  the  skin  into  the 
subcutaneous  tissues  of  the   thigh,  could  in 


their  turn  form  canals  for  permanent  drain- 
age, aided  by  their  location,  by  hydrostat- 
ic pressure,  and  most  of  all  by  the  movements 
constantly  going  on  in  the  abdominal  wall 
itself,  which  prevented  a  solid  union  of  the 
silk  to  its  bed  in  the  tissues.  It  is  just  as 
probable,  therefore,  that  drainage  was  not 
going  on  at  this  point  from  the  time  of  the 
operation,  as  Handley  and  Wynter  inferred, 
because  in  other  reported  cases  some  -oedema 
was  seen  where  expected,  once  drainage  was 
established.  The  long  delay  of  drainage  by  the 
lower  four  long  silks  was  probably  due  to  the 
facts  that  they  were  so  few  and  so  small,  that 
they  exerted  ho  pressure  on  the  tissues,  and 
that  the  intra-abdominal  pressure  had  been 
reduced;  hence  it  took  nearly  three  months 
before  the  fluid  could  find  its  way  along  them. 
The  development  of  the  leg  oedema  and  the 
gummata  was  naturally  coincident  with  the 
arrival  of  the  infected  lymph  from  the  peri- 
toneal cavity. 

Briefly,  in  this  case  one  tapping  18  days 
after  the  operation  was  necessary;  the  several 
tightly  tied  through  and  through  sutures 
closing  the  abdomen  provided  considerable 
drainage  through  the  channels  they  caused, 
aided  by  abdominal  wall  movements  and  by 
the  intra-abdominal  fluid  under  great  pres- 
sure, in  about  one  month;  but  the  fewer  silk 
drains  penetrating  the  lower  part  of  the  abdo- 
men, which  were  causing  no  pressure  necrosis 
of  adjacent  tissues,  required  about  three 
months  of  abdominal  wall  movements  and  of 
fluid  under  pressure  and  aided  by  gravity,  to 
form  about  them  the  spaces  for  the  passage 
of  the  fluid.  A  similar  process  is  seen  around 
the  small  perforating  branches  of  the  hypo- 
gastric artery  when  they  persist  about  the 
upper  rim  of  the  umbilicus;  here,  the  abdom- 
inal movements  seem  to  wear  loose  spaces 
about  these  vessels,  aided  by  their  own  pulsa- 
tions, of  course;  these  spaces  become  filled 
with  fat,  and  in  some  cases  are  the  undoubted 
starting  points  of  ventral  hernias. 

A  study  of  the  few  reported  cases  of  this 
type  of  silk  drainage  for  ascites  and  some 
experimental  work  makes  the  probability 
rather  strong  that  the  long  loops  of  silk,  partly 
in  and  partly  out  of  the  parietal  peritoneum, 
are  promptly  and  completely  buried  and  that 
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Fir.  :.  Note  long  ends  coiled  and  free  of  adhesions  in 
Nos.  I.  3  and  6  which  died  of  acuce  peritODJtis,  Speci- 
mens No.  g  and  ii  show  short  ends,  adhesion  free  and 
covered  by  an  extension  of  the  peritoneum. 


they  contribute  nothing  to  the  desired  drain- 
age by  capillarity,  but  that  the  actual  point  of 
escape  of  the  fluid  is  at  the  angle  formed  by 
the  silk  and  the  peritoneum,  where  it  reaches 
through  to  the  healthy  lymph  spaces,  and 
then  along  the  sides  of  the  silk. 

After  some  consideration   I  undertook   to 
investigate  these  various  points. 


EXPESIHENTS 

Following  this  idea  experiments  were  made 
on  rabbits  to  ascertain  the  results  of  the 
efforts  of  the  normal  peritoneum  to  repair 
lesions  made  through  it  by  drainage  materials, 
using  numbers  14  and  20  tubular  woven  silk, 
solid  braided  silk,  split  ^-inch  pure  gum  tub- 
ing, the  rubber  of  finger  cots  and  folded  gutta 
percha  tissue.  About  60  different  pieces  of 
these  materials  were  used.  One  end  of  each 
was  inserted  into  the  peritoneal  cavity  for  a 
distance  of  -1)4  cm.  to  15  cm.  (one  to  six 
inches)  and  the  other  end  was  placed  under 
the  skin  of  the  abdomen.  On  account  of 
technical  difficulties  with  other  materials  No. 
20  silk  was  selected  as  the  best  for  this  pur- 
pose. 

One  important  fact  was  established  by  in- 
serting several  inches  of  the  silk  into  the 
peritoneal  cavity;  two  of  the  first  six  animals 
died  of  strangulation  of  the  intestine  caused 
by  a  twisting  of  the  bowel  aroimd  the  silk 
after  its  free  end  had  formed  a  firm  adhesion 
to  the  mesentery,  the  part  under  the  skin 
having  held  fast  where  placed. 

In  this  connection  it  was  observed  that  all 
of  the  long  ends  put  into  the  normal  peritoneal 
cavity  immediately  became  adherent  to  the 
omentum  or  to  any  other  organ  with  which 
they  came  in  contact;  whether  this  would  be 
the  rule  with  short  ends  in  the  presence  of 
chronic  peritonitis  with  effusion  is  doubtful 
(Fig.  I,  Nos.  1-3-6),  but  if  so  it  could  not  be- 
come a  serious  complication,  the  adhesion 
would  probably  soon  disappear,  and  in  no 
experiment  did  adhesions  form  over  the  angle 
of  silk  and  peritoneimi. 

The  gross  specimens  (Figs,  i  and  2)  were 
recovered  some  in  thirty  and  some  in  sixty 
days  after  operation;  they  all  show  that 
part  only  of  the  abdominal  wall  through 
which  the  silk  projects  from  the  peritoneal 
surface. 

In  Fig.  I,  the  specimens  marked  No.  i. 
No.  3,  and  No.  6  were  from  cases  which  died 
of  peritonitis  and  intestinal  obstruction  with- 
in a  few  days  after  operation;  the  unhealed 
opening  about  the  silk  in  these  specimens 
shows  as  plainly  as  on  the  day  it  was  made, 
but  the  most  interesting  and  significant  thing 
is  the  disposition  of  the  long  ends  of  the  silk 
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in  coils  firmly  glued  by  an  exudate  and  with 
no  adhesions ;  in  specimen  No.  i  heavy  black 
silk  was  used  and  a  part  of  its  subcutaneous 
portion  is  exposed  by  a  small  incision  through 
the  peritoneum. 

The  two  specimens  marked  No.  9  and  No. 
II,  in  which  No.  20  white  silk  was  used, 
show  short  intra-peritoneal  ends  which  did 
not  form  any  adhesions;  these  free  ends  had  a 
smooth,  glistening  covering,  and  sections  of 
No.  II  (Figs.  3  and  4)  which  was  a  thirty-day 
specimen,  show  a  densely  organized  membrane 
of  connective  tissue  outside  of  the  silk  and  a 
general  infiltration  of  its  meshes  by  cells, 
single,  in  bundles,  and  in  septa;  although  the 
angle  of  this  silk  with  the  peritoneum  is  plain- 
ly marked,  the  angle  of  No.  g,  just  below  it, 
which  is  a  sixty-day  specimen,  shows  an  actual 
ectropion  of  the  peritoneum  along  the  side  of 
the  silk,  although  there  was  no  intra-abdomi- 
nal pressure ;  this  same  condition  was  observed 
more  or  less  in  all  of  the  specimens,  the  ma- 
jority of  which  were  secured  30  days  after 
operation. 

This  angle  is  the  place  at  which  I  claim 
that  an  intraperitoneal  fluid  must  find  its 
exit  by  pressure  and  gravity  to  the  subcuta- 
neous lymph  spaces,  along  tJie  outside  of  and 
not  within  the  body  of  the  silk. 

rig.  2  shows  three  thirty-day  specimens  in 
which  long  silk  ends  were  left  in  the  peritoneal 
cavity;  two  of  them  are  deeply  buried  under 
many  layers  of  omentum  and  in  all  of  them 
the  point  of  exit  of  the  silk  from  the  peri- 
toneal cavity  is  quite  free  from  adhesions; 
in  time,  through  the  constant  wearing  mo- 
tions communicated  to  this  fixed  point  it 
would  become  the  same  as  in  specimen  No.  9, 
Fig.  I. 

All  of  the  long  pieces  of  silk  basted  in  and 
out  of  the  parietal  peritoneum  in  the  original 
operations  of  Handley  and  others,  as  well  as 
the  long  free  ends  I  placed  experimentally  in 
the  peritoneal  cavity,  are  deeply  buried  by 
adhesions  and  by  plastic  exudate  and  are 
completely  excluded  from  serving  as  drains 
for  free  fluid  in  the  peritoneal  cavity. 

The  drawings,  although  rough,  show  quite 
accurately  the  actual  condition  of  the  sec- 
tions (Hektoen).  The  very  extensive  and 
early   invasion    of    the    me^es   of   the   silk 


Fig.  2.  Three  30  day  spedmens  with  long  intra- 
peritoneal ends,  buried  under  many  layers  of  omentum ;  the 
point  of  exit  of  the  silk  from  the  peritoneal  cavity  always 
remained  free  from  adhesions. 


by  connective  tissue  cells  is  so  differ- 
ent a  picture  from  that  described  by  Mr. 
Handley  in  his  case  of  the  silk  buried  ten 
years  and  not  showing  cell  growth  among  its 
fibers,  that  it  is  doubtful  whether  his  idea  of 
capillary  drainage  by  the  silk  was  correct, 
and  also  whether  it  is  important  that  the  silk 
used  be  woven  in  ttibular  form. 
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Fig.  3-    Par 
30  days.    (Fig     ,  ,       . 

encapsulating  the  entire  cord.  B,  bundles  of  silk  nbers 
inaltrated  with  fibroblastic  cells.  C.  connective  tissue 
septum  between  the  bundles  of  silk  Sbers.  D,  fibroblast 
ceUs.    (By  Mr.  C.  ManalanK-) 


SPECIAL   INSTRUMENTS 

Old  instruments,  found  in  almost  every 
doctor's  office,  a  sponge  holder,  a  uterine 
sound,  a  silver  catheter,  a  Pean  forceps,  and 
a  Kelly  endoscopic  tube  can  be  quickly  made 
into  the  special  instruments  required.   (Fig. 6.) 

The  Silk  Carrier  (Fig.  6,  El  is  made  from 
an  ordinary  Emmet's  25  cm,  (10  inch)  cotton 
carrier,,  or  sponge  holder,  as  it  is  sometimes 
called  {Fig.  6,  C),  and  a  No.  14  standard 
guage  silver  catheter  (Fig.  6,  D);  remove 
handle  from  the  carrier  by  heating  it  in  a 
flame  and  take  off  the  ring  also;  cut  from  the 
straight  part  of  the  catheter  a  section  11  to 
13  cm.  (4,'i  to  5  inches)  long,  slip  this  tube 
over  the  shaft  of  the  dismantled  sponge  holder 
and  the  "silk  carrier"  is  made  (Fig.  6,  E). 
The  Emmet  sponge  holders  vary  greatly  in 
size  and  the  heaviest  type  when  grasping 
three  strands  of  number  20  silk  may  not  pass 
readily  through  the  cannula. 

The  Bodkin.  Remove  the  handle  from  a 
plain  30  cm.  (12  inch)  Sim's  uterine  sound 
(Fig.  6,  A);  fashion  the  square  end  into  a 
probe  point  and  as  near  this  end  as  practicable 
bore  an  eye  9  mm.  (S^  inch)  long  by  3  mm. 
{yi  inch)  wide;  this  eye  must  be  perfectly 
smooth  and  have  rounded  edges  or  the  silk 
will  not  run  through  it  as  readily  as  it  should. 
(Fig.  6,  B). 

The  Trocar  and  Cannula  {Fig.  6,  F  and  G). 
On  the  handle  removed  from  the  sound,  make 
a  trocar  point  to  fit  a  Kelly  female  endoscopic 
tube  of  the  desired  size;  a  tube  8  mm.  (H 
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.  4.  Longitudinal  section  of  the  silk  cord  after  30 
(l'"ig.  I,  No.  11.)  A,  connective  tissue  capsule.  B, 
fibers.  C,  connective  tissue  septum.  D,  cross  section 
silk  fiber  encapsulated  by  oinnective  tissue.  E, 
ive  tissue  capsule  between  two  main  fiber  bundles 
cord.    P,  fibroblast  cells.    (By  Mr.  C.  Manalang.) 


inch)  in  diameter  and  about  8  cm.  (3,'i' 
inches)  long  (Fig.  6,  G)  will  be  the  most  use- 
ful size;  the  outside  diameter  of  the  instru- 
ment is  that  of  a  number  24  standard  gauge 
sound;  the  Kelly  cystoscopes  are  made  in  six- 
teen sizes.  The  ordinary  trocar  will  do:  the 
above  is  more  convenient  on  account  of  its' 
handle. 

One  Pian  Forceps,  Old  Type.  This  seems 
to  be  the  only  hscmostat  with  an  interval  be- 
tween its  two  parts  just  above  the  jaws  (Fig. 
6,  H)  which  allows  room  for  the  silk,  so  that 
when  the  forceps  is  locked  its  jaws  can  fasten 
to  tissues  beyond  the  silks  and  yet  hold  them 
tightly;  the  length  of  forceps  used  is  immate- 


Fig.  5.  Detail  of  a  portion  of  silk  fibers  showing  fibro- 
blast cells  between, after  30  days.  (Fig.  i.No.  11.1  (By 
Mr.  C.  Manalang.) 
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Fig.  6.  A,  Sim's  uterine  sound;  B,  same  with  handle 
removed,  btunl  end  perforated  and  probe  pointed,  making 
the  "Bodkin;"  C,  a  15  cm.  (10  inch)  Emmet's  cotton  car- 
rier; D,  a  No.  14  standard  guage  catheter;  E,  the  "Silk 
Carrier,"  made  from  C  and  D;  F,  Irocar  for  the  Kelly 
endoscopic  tube;  G.  used  as  cannula;  H,  P£an  forceps. 

rial  because  the  last  2%  cm.  (i  inch)  of  all 
lengths  is  about  the  same  size  in  each.  This 
forceps  is  not  essential. 

TECHNIQUE   OF   OPERATION 

The  following  technique  was  devised  from 
work  on  animals,  cadavers,  and  two  clinical 
cases. 

1.  The  point  selected  for  the  puncture 
should  be  just  above  the  pubis  and  about 
5  cm.  (2  inches)  to  one  side  of  the  median 
line;  the  direction  of  the  subcutaneous  por- 
tions of  the  drains  should  be  downward  and 
outward  over  the  groin  and  anterior  surface 
of  the  thigh. 

2.  Infiltrate  with  one  per  cent  of  quinine 
and  urea  hydrochloride,  or  one  per  cent 
novocaine,  the  abdominal  wall  at  the  site 
for  puncture,  and  the  subcutaneous  areas 
for  the  silk  ends.  After  incising  the  skin 
12  mm.  {}/2  inch),  perform  the  paracentesis. 

3.  Very  little  fluid  will  flow  with  the  patient 
lying  down,  because  there  is  little  or  no  pres- 
sure and  the  omen  tun  often  blocks  the  cannula. 
After  some  of  the  ascitic  fluid  has  escaped, 
pass  through  the  cannula  three  pieces  of  No. 
20  silk,  18  cm.  (7  inches)  long,  grasped  in  the 
teeth  of  the  carrier  (Fig.  7),  and  on  into  the 
abdomen  5  to  8  cm.  (2  to  3  inches)  beyond 
the  intra-abdominal  end  of  the  cannula;  the 


Fig.  7.  The  three  pieces  of  No.  30  silk  with  about  4  cm. 
{.lyi  inches)  of  their  ends  stitched  firmlj'  together  with  fine 
sitk,  held  in  the  silk  carrier  ready  for  insertion  throu^  the 
cannula. 

sewed  ends  when  the  operation  is  completed, 
should  extend  about  ij^  to  2>^  cm.  (K  to  i 
inch)  beyond  the  parietal  peritoneum  inside, 
the  object  being  to  leave  at  least  10  cm.  {4 

inches)  of  the  silks  under  the  skin,  and  not 
over  2%  cm.  (i  inch)  projecting  free  in  the 
peritoneal  cavity;  remove  the  cannula  with- 
out disturbing  the  position  of  the  carrier  and 
silks,  by  slipping  it  carefully  out  over  the 
carrier;  allow  the  trocar  wound  to  contract 
for  about  one  minute  and  then  slowly  with- 
draw the  carrier  until  satisfied  that  the  ends 
inside  are  about  5  cm.  (i  inch)  beyond  the 
inner  end  of  the  wound ;  anchor  the  silk  firmly 
in  this  position  by  clipping  across  them  the 
Pean  forceps  in  such  manner  that  its  jaws  bite 
strongly  onto  some  fascia  or  other  resistant 
tissue  in  the  depth  of  the  wound;  the  carrier 
can  now  be  dispensed  with.  The  carrier  can 
also  be  used  to  anchor  the  silks  either  by  hav- 
ing an  assistant  hold  it  firmly  or  by  opening 
its  jaws,  allowing  the  strands  to  fall  between 
the  arms,  and  then  getting  a  good  bite  of  tis- 
sue in  a  deep  part  of  the  wound  by  ramming 
the  tube  part  down  hard;  however,  should  the 
silks  shp  out  during  these  manipulations  the 
cannula  can  be  reinserted  into  the  abdomen 
by  using  the  obturator  which  belongs  to  it  as 
a  cystoscope,  and  the  silk  can  be  replaced  as 
before  in  less  time  than  it  takes  to  tell  about  it. 
4.  Cut  the  silks  so  that  about  10  cm.  (4 
inch)  lengths  will  lie  subcutaneously  and 
thread  one  of  them  through  the  eye  of  the 
bodkin;  thrust  the  bodkin,  eye  first,  from  the 
trocar  wound  along  one  of  the  anaesthetized 
areas  until  the  silk  unthreads  itself;  then  care- 
fully withdraw  the  bodkin,  pressing  it  away 
from  the  silk  so  as  to  leave  it  lying  in  the 
tunnel  made  by  the  bodkin;  dispose  of  the 
other  two  pieces  of  silk  similarly,  remove  the 
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forceps  or  carrier  as  the  case  may  be,  and  after 
tucking  the  bends  of  the  silk  down  into  the 
wound,  suture  the  incision  very  snugly  with 
buried  catgut  and  the  skin  with  horsehair  to 
get  primary  union  and  to  prevent  external 
leakage  of  the  fluid.  Another  and  perhaps  a 
surer  method  of  planting  the  subcutaneous 
portions  of  the  silk  is  to  thrust  the  probe 
pointed  end  of  the  bodkin  from  the  wound 
for  about  5  cm.  (2  inches)  farther  under  the 
skin  than  the  length  of  the  silk,  point  the 
end  under  the  skin,  incise  and  draw  the  bod- 
kin out  through  the  opening,  leaving  the 
silk  to  unthread  itself  in  the  track.  Intra- 
peritoneal pressure  is  desirable  after  this 
operation,  but  if  the  pressure  symptoms 
are  distressing  one  tapping  may  be  necessary 
to  give  temporary  relief. 

When  the  special  instruments  are  not 
available,  the  silk  can  be  planted  under  local 
anaesthesia  by  a  cutting  operation  through  a 
short  incision.  One  catgut  stitch  should 
anchor  the  silk  to  the  deep  fascia.  They  are 
easily  inserted  before  closing  the  abdomen, 
after  an  exploration. 

CONCLUSIONS 

I.  Patients  with  chronic  ascites  pay  too 
dearly  for  relief  from  distention  by  tapping  if 
the  transudate,  which  is  rich  in  proteins,  salts, 
and  the  characteristic  constituents  of  the  tis- 
sues and  fluids  of  the  body,  can  be  turned  back 
into  the  blood  stream  from  which  it  came. 


2.  Ascites  patients  have  an  impaired  vital 
resistance,  deficient  powers  of  repair,  and  do 
not  stand  well  extensive  op)erations  under  a 
general  anaesthesia. 

3.  A  number  of  rather  formidable  opera- 
tions for  serous  effusions  have  been  successful, 
either  by  herniating  an  abdominal  organ  with 
the  idea  that  this  produces  collateral  circula- 
tions, or  by  a  silk  lymphangioplasty  based  on 
the  principle  of  capillary  drainage;  a  study 
of  these  clinical  cases,  and  some  experiments, 
seem  to  show  that  a  fluid  aided  by  pressure 
and  gravity  leaks  directly  under  the  skin 
along  the  space  between  the  omentum,  etc., 
or  the  silk,  and  its  surrounding  tissues.  If 
this  be  true  a  simple  operation  with  short 

'silks  will  provide  gradual  drainage  of  the 
peritoneal  pond. 

4.  The  experiments  show  that  the  ends  of 
three  strands  of  No.  20  silk,  sewed  together, 
slightly  projecting  into  the  lower  levels  of  the 
peritoneal  cavity  become  a  permanent  silk- 
connective  tissue  peg;  that  the  breach  it 
makes  in  the  abdominal  wall  allows  the  escape 
of  fluid,  and  that  the  hernia  liability  is  nil. 

5.  The  procedure  proposed  need  not  con- 
fine the  patient  to  bed  for  more  than  one  day; 
is  not  much  more  formidable  than  an  ordinary 
paracentesis  abdominis,  and  can  be  repeated 
if  necessary  at  any  subsequent  tapping  until 
there  is  sufficient  drainage. 

6.  The  permanency  of  any  improvement 
will  depend  upon  the  internal  treatment. 
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INCONTINENCE   OF   URINE,  COMPLETE  AND   INCOMPLETE^ 

By  J,  M.  BALDY,  M.  D.,  PniLADELPmA 


NO  more  hopeless  condition  exists  than 
complete  incontinence  of  urine,  and 
none  more  annoying  than  incomplete 
incontinence. 
Women  are  especially  liable  to  these  con- 
ditions, due  largely  to  accident  at  childbirth, 
and  in  my  whole  experience  I  have  known  no 
condition  so  unsatisfactory  to  treat  nor  in 
which  it  was  more  difficult  to  obtain  a  good 
result. 

During  October,  191 1,  there  was  referred  to  me  a 
woman,  28  years  of  age,  who  had  had  a  difficuH 
first  labor  with  a  posterior  occiput.  She  had  under- 
gone repeated  efforts  at  delivery  at  home  and  was 
finally  taken  to  a  city  hospital  when  the  delivery 
was  completed.  After  delivery  she  was  found  to  be 
"terribly  torn"  and  operative  work  on  the  soft  parts 
necessary.  She  underwent  repeated  operations  and 
finally  left  the  hospital  with  complete  incontinence 
of  urine,  being  told  by  the  surgeon-obstetrician 
that  nothing  more  could  be  done  for  her:  her  incon- 
tinence was  incurable. 

When  she  came  to  me  an  examination  showed 
menstruation  absent  with  complete  atresia  of  the 
upper  and  inner  end  of  the  vagina.  The  scars  of  the 
operation  for  repair  of  the  soft  parts  were  plainly 
visible.  Her  urine  ran  from  her  urethra  in  a  con- 
stant stream;  at  no  time  was  she  dry.  From  my 
past  experience  with  this  class  the  case  seemed  hope- 
less, especially  as  she  had  been  in  the  hands  of  a 
very  skillful  surgeon-obstetrician  who  could  give 
her  no  hope.  I  began  to  turn  over  in  my  mind  the 
operative  procedures  with  which  I  was  familiar  and 
wrote  the  authors  of  several  of  them  as  to  their 
later  experience  and  results.  Almost  without  ex- 
ception my  answers  were  discouraging.  The  matter 
of  a  possible  prodecure  was  constantly  on  my  mind 
for  the  next  several  weeks,  sifting  the  various  theories 
of  the  several  operations  recommended  from  time 
to  time  by  their  originators:  each  and  all  seemed  to 
me  to  be  faulty.  It  appeared  to  me  that  the  con- 
dition existing  was  somewhat  similar  to  that  of  a 
hernia  in  that  if  a  hernia  once  entered  the  canal 
nothing  would  stop  its  eventually  traveling  to  the 
end  of  the  canal.  If  a  drop  of  urine  once  entered 
the  urethra  nothing  would  stop  its  passing  through 
the  urethra.  As  this  self-evident  fact  fixed  itself 
definitely  in  my  mind  I  began  to  think  of  some  meth- 
od of  preventing  the  entrance  of  the  urine  to  the 
urethra.  The  neck  of  the  bladder  immediately 
monopolized  my  attention.  The  sum  total  of  my 
cogitation  resolved  itself  into  a  determination  to 


attempt  an  operation  on  the  woman  which  would 
bring  pressure  directly  on  the  bladder  end  of  the 
urethra.  I  admitted  her  to  the  Gynecean  Hospital, 
and  made  my  first  attempt  in  this  direction  before 
the  visitors  in  attendance  at  the  Clinical  Congress 
of  Surgeons  in  session  in  Philadelphia  at  that  time. 
She  was  admitted  to  the  hospital  on  November  12, 
191 1,  and  left  the  institution  November  21st  of  the 
same  year.  At  the  time  of  leaving  the  hospital  she 
was  retaining  her  urine  from  five  to  six  hours.  Four 
months  later  on  looking  her  up  it  was  noted  that 
during  the  night  she  had  full  control  but  during  the 
day  could  retain  urine  only  one  or  two  hours.  With 
this  condition  she  seemed  quite  content,  but  I  per- 
suaded her  that  another  operation  would  probably 
give  her  further  help. 

She  entered  the  Gynecean  Hospital  for  the  second 
time  May  15,  191 2,  and  I  repeated  the  operation, 
taking  care  not  to  disturb  the  scar  tissue  of  the 
former  operation.  She  left  the  hospital  eleven  days 
later  with  good  control. 

On  September  i,  191 2,  I  received  the  following 
letter  from  her:  ''It  is  four  months  since  my  last 
operation  and  I  can  retain  my  water  four  to  six 
hours  at  a  time  and  pass  from  8  to  10  oz.  at  different 
times." 

"One  swallow  does  not  make  a  spring," 
nor  does  one  case  prove  a  prindple,  but  where 
a  procedure  has  been  tried  a  number  of  times, 
even  if  a  small  number  and  in  each  and  every 
instance  succeeds,  it  is  worth  giving  out  for 
general  use  and  experimentation.  My  col- 
league, Dr.  Theo.  A.  Erck,  who  assisted  me  at 
my  first  operation  later  performed  the  same 
operation  on  a  patient  suflfering  with  complete 
incontinence  following  childbirth,  in  the 
same  institution,  with  an  equally  good  result, 
as  is  testified  to  by  the  following  quotation 
from  a  letter  from  the  husband:  *'I  enclose 
check  in  part  payment.  I  regret  my  inabil- 
ity to  settle  in  full  at  this  time,  though  I  will 
pay  the  balance  soon.  Should  the  amount 
charged  have  been  ten  times  as  much  it  would 
still  be  insuflScient  compensation  for  the 
operation  which  you  performed  for  my  wife 
and  which  seems  to  have  been  highly  success- 
ful, as  the  desired  result  has  been  accom- 
plished. Any  expression  of  thanks  on  my 
part  for  the  care  and  interest  manifested  by 
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Fig.  I. 

you  in  this  case  would  be  but  a  feeble  apology 
for  the  gratitude  I  hold  for  you." 

Having  found  an  operative  procedure  upon 
which  reliance  could  be  placed,  I  tried  it  on 
the  next  two  cases  of  partial  incontinence 
which  came  under  my  care.  Both  women 
ejected  urine  at  each  step,  on  laughing  or  on 
the  manifestation  of  any  emotion  whatever. 
Both  had  constantly  to  wear  a  napkin,  which 
it  became  necessary  to  change  frequently. 
Both  women  had  borne  children  and  had  suf- 
fered from  the  date  of  childbirth.  Both 
cases  are  completely  cured.  The  last  one 
wrote  me  in  answer  to  a  request  for  results, 
"I  really  have  a  very  favorable  report  to 
make  on  my  bladder;  have  had  absolutely  no 
trouble  since  my  return." 

These  are  the  facts,  and  the  profession  can 
judge  as  well  as  I  am  able  to  as  to  whether  I 
am  warranted  in  believing  that  a  long  step 
has  been  made  in  solving  the  surgical  cure  of 
this    most    distressing    condition.     In    any 


event,  in  every  case  in  which  the  operation 
has  been  tried  it  has  succeeded,  even  though 
the  number  of  cases  is  small.  The  two  en- 
couraging points  about  it  is  the  absolute  lack 
of  a  single  failure  and  the  simplicity  of  the 
procedure. 

The  accompanying  illustrations  show  the 
operation  at  a  glance.  (Figs,  t  and  3.) 

The  points  involved  are: 

ist.  To  make  permanent  pressure  on  the 
neck  of  the  bladder  and  the  bladder  end  of  the 
urethra. 

This  is  accomplished,  2d,  by  bringing  the 
vaginal  mucous  membrane  and  the  under- 
lying fibrous  tissue  from  side  to  side  so  tensely 
as  to  make  firmer  pressure. 

This  is  done,  3d.  by  making  a  denudation 
of  the  vaginal  mucous  membrane  and  the 
underlying  fibrous  tissue  at  the  neck  of  the 
bladder;  and,  4th,  by  bringing  the  edges  of 
the  incision  together  laterally  by  interrupted 
sutures  of  silkworm-gut;  and  finally,  5th, 
by  placing  a  single  reinforcing  suture  with 
which  to  take  tension  off  the  suture  already 
placed. 

The  denudation  is  carried  one  half  to  three 
quarters  of  an  inch  both  fore  and  aft  from  the 
neck  of  the  bladder,  in  order  to  insure  full 
pressure  at  the  neck. 

The  denudation  is  an  oval,  the  widest  point 
of  the  oval  being  as  near  the  exact  neck  as 
can  be  calculated,  in  order  to  insure  most 
pressure  at  that  point. 

The  width  of  the  denuded  oval  is  limited 
only  by  the  possibility  of  bringing  the  edges 
forcibly  together  with  the  aid  of  tenacula. 
This  is  important,  as  it  is  this  which  gives  the 
pressure. 

The  denudation  is  carried  into,  but  not 
through,  the  underlying  fibrous  tissues:  re- 
section of  this  tissue  is  avoided.  The  object 
is  to  double  the  fibrous  tissue  on  itself  and  get 
a  deeper  and  firmer  scar  than  could  be  gotten 
by  a  resection  and  bringing  the  comparatively 
narrow  edges  together. 

The  stitches  are  of  fine  catgut,  interrupted. 
The  first  one  is  placed  directly  at  the  neck, 
in  the  center  of  the  oval.  They  are  introduced 
laterally,  are  brought  out  at  the  bottom  of 
the  wound  and  reintroduced  to  be  carried 
across  and  out  on  the  opposite  side.     Care 


BALDY:    INCONTINENCE  OF   URINE 


must  be  taken,  however,  not  to  leave  a  blind 
space  in  the  depth  of  the  wound. 

Too  much  tension  cannot  be  made  on  the 
stitches:  the  width  of  the  denudation  had 
better  be  overdone  than  underdone.  The 
idea  is  to  make  it  as  tense  at  this  point  as 
possible  in  order  to  make  the  utmost  pres- 
sure. 

After  all  sutures  have  been  tied  the  re- 
inforcing suture  is  placed.  The  object  of 
this  suture  is  to  draw  the  tissue  from  side  to 
side  of  the  vagina  over  the  line  of  sutures 
already  placed,  so  as  to  relieve  them  from 
tension  until  healing  has  occurred. 

In  placing  this  suture  a  point  well  away 
from  the  line  of  sutures  directly  at  the  point 
of  greatest  tension  is  chosen  so  as  to  make  full 
allowance  for  the  subsequent  cutting  of  this 
suture.  The  needle  is  introduced  in  the 
direction  of  the  long  axis  of  the  vagina,  so  as  to 
get  abundance  of  tissue.  A  quarter  of  an 
inch,  longitudinal  to  the  line  of  sutures,  can 
be  picked  up  on  both  sides  of  the  Une  of 
sutures.  The  suture  is  carried  in  depth  as 
far  as  possible  without  perforating  the  bladder 
mucous  membrane.  In  this  way  a  sulBcient- 
ly  large  bunch  of  tissue  is  included  in  the 
grasp  of  the  suture  as  to  insure  against  cutting 
out  before  healing  has  fully  occurred  and  the 
parts  have  adjusted  themselves.  The  sub- 
sequent treatment  consists  in  keeping  the 
sutures  as  clean  and  dry  as  possible,  and  of 
the  use  of  the  catheter  several  times  a  day. 

The  sutures  are  removed  at  the  usual  time 
for  plastic  work. 

Should  the  result  not  be  fully  satisfactory, 
as  in  my  original  case  on  the  first  effort,  a 
subsequent  similar  procedure  is  easily  pos- 
sible. 

In  this  connection  I  desire  to  refer  to  a 
paper  presented  by  Dr.  R.  S.  Hill,  Mont- 
gomery, Alabama,  to  which  my  attention  has 
been  called  by  a  friend  whom  I  asked  to  look 
over  the  literature  in  the  effort  to  find  any- 
thing similar  to  the  above  operation.  This 
paper  was  presented  to  the  Southern  Surgical 
and  Gynecological  Society  in  1908.  The 
dissection  in  this  operation  extended  from  the 
mouth  of  the  urethra  to  one  inch  in  the  blad- 


Fig.  2. 

der  wall,  the  extensive  resection  of  the  under- 
lying tissues  and  the  effort  to  pick  up  and 
unite  imaginary  vasicular  tissue  and  muscles 
makes  a  formidable  operation  in  comparison 
to  the  extreme  simplicity  of  the  one  described 
above.  There  is  no  doubt,  however,  that 
Dr.  Hill  attained  his  success  through  exactly 
the  same  principle  involved  in  my  own;  viz., 
pressure  at  the  neck  of  the  bladder  by  lateral 
tension.  The  balance  of  his  procedure  was 
superfluous  in  the  light  of  the  result  attained 
by  my  own  simple  method.  Dr.  Hill  told  me 
somewhat  more  than  a  year  ago  that  he  had 
never  had  a  second  opportunity  to  test  his 
method. 

In  view  of  his  experience  and  of  my  own,  it 
would  seem  that  the  way  was  open  for  other 
surgeons  to  test  out  results  for  themselves, 
and  to  put  this  operation  on  a  definite  plane. 
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OSTEITIS   FIBROSA   CYSTICA  ^ 

Report  of  a  Case 

By  JAMES  F.  PERCY,  M.  D.,  Galesbuhg,  Ilunois 


MISS  H.  M.,  age  23,  born  of  Swedish  parents 
in  the  state  of  Nebraska,  presented  her- 
self for  examination  September  20,  191 1. 
One  of  nine  children.  Her  family  his- 
tory is  negative  except  that  an  aunt  died  of  pulmo- 
nary tuberculosis  and  the  subject  of  this  sketch 
visited  her  frequently.  Personal  medical  history 
excellent,  except  whooping  cough,  measles  and 
chicken  pox;  no  sequelae.  When  six  years  of  age, 
she  fell  out  of  a  farm  wagon  backwards  and  the  left 
thigh  was  run  over  lengthwise  by  a  corn  planter. 
Right  side  of  body  not  injured.  Severe  laceration 
of  scalp  at  vertex.  Was  in  bed  only  a  few  days 
from  these  injuries.  Scar  on  right  side  of  chin  due 
to  lacerated  wound  received  when  eight  years  of 
age  while  sliding  down  stairs.  When  six  years  of 
age,  received  another  injury  by  falling  off  a  wire 
fence  and  was  caught  by  one  of  her  feet.  This 
wrenched  one  of  her  thighs,  but  cannot  remember 
which  one  it  was.  When  three  years  of  age  had  a 
''running  sore''  of  unknown  origin  on  the  outer  side 
of  the  right  heel.  She  did  not  wear  shoes  for  over 
three  months.  The  scar  resulting  from  this  lesion 
is  nearly  an  inch  long  and  half  an  inch  wide.  Men- 
strual history  normal.  No  rheumatism  or  ar- 
thritis. 

History  of  present  condition  for  which  she  seeks 
relief:  When  twelve  or  thirteen  years  of  age  (1889) 
began  to  be  lame  in  left  hip.  It  was  unaccompanied 
by  pain,  but  sometimes  a  soreness  of  the  muscles 
of  the  thigh  on  that  side  was  referred  to.  The 
rather  slight  limitation  of  function  at  first,  as  ex- 
pressed by  limping,  was  quite  easily  overcome  when 
her  parents  reproved  her  for  it.  The  lameness  was 
slowly  progressive  and  there  was  no  special  pain  until 
1903.  If  she  walked  more  than  usual,  or  slipped, 
the  pain  became  more  acute.  During  the  last  five 
or  six  years  could  not  run  or  do  much  walking  and 
there  has  been  more  or  less  pain  in  the  hip  all  of  the 
time,  whether  resting  or  not. 

Status  presens,  December  13, 191 2:  Weight  117^2 
pounds,  temperature  normal,  hemoglobin  85  per 
cent,  blood  pressure  120  (systolic).  Lungs  neg- 
ative. Heart,  mitral  regurgitant  murmur,  com- 
pensation good.  Abdomen  negative.  Right  thigh 
normal.  Measurements:  Right  side,  from  anterior 
spine  ilium  to  internal  malleolus,  83^  cm.;  left, 
77>^  cm.  Left  trochanter  ^yi  cm.  above  Nelaton's 
line.  Region  of  left  trochanter  noticeably  enlarged. 
Left  lateral  curvature  of  spine,  middle  dorsal. 
Left  thigh  smaller  than  right,  at  junction  of  upper 
third  with  lower  two-thirds.  Measurements:  44 >^ 
cm.;  right,  46  cm.;  above  ankles,  left  i8>^  cm.; 
right  i9>^  cm.     Patient  walks  as  if  she  had  con- 


genital dislocation  of  left  hip.     Wassermann  neg- 
ative.    Diagnosis:  Coxa  vara. 

The  X-ray  plates  herewith  presented  neces- 
sitated, however  (as  it  so  often  does  when 
made  use  of  in  bone  lesions),  a  revision  of  the 
diagnosis  to  that  found  in  the  title  of  this 
paper. 

Treatment,  The  patient  was  put  to  bed  and  ex- 
tension of  the  thigh  attempted  by  heavy  weights 
with  the  hope  that  the  long  existing  shortening  of 
the  fascia  and  muscles  would  be  overcome  sufficient- 
ly to  bring  the  limb  down  to  its  normal  position. 
As  the  X-ray  pictures  show,  such  an  attempt  would 
seem  indicated  because  of  the  extreme  attenuation 
of  the  upper  end  of  the  femur  in  this  case  (Fig.  i). 
Nothing,  however,  was  accomplished  as  far  as 
lengthening  the  limb  was  concerned  after  six  weeks 
of  active  effort  with  the  weight  and  pulley.  Under 
ether  the  joint  was  manipulated  with  the  idea  of 
stretching  the  capsule,  fascia  and  muscles,  and  the 
weights  reapplied  for  another  two  weeks,  but  again 
nothing  was  accomplished. 

Operation  December  4,  191 1,  at  the  Galesburg 
Hospital.  Longitudinal  incision  extending  above 
the  great  trochanter  and  below  sufficiently  to  give 
access  to  the  pathological  tissue.  It  was  found  that 
the  periosteal  covering  of  the  bone,  only,  was  not  in- 
volved  in  the  disease.  This  was  easily  broken  through 
with  the  knife,  exposing  a  substance  beneath  that  re- 
minded one  of  soft  cocoanut  candy  mixed  with  putty. 
When  this  was  removed  by  a  thorough  use  of  the 
curette  it  was  found  that  it  was  contained  in  cav- 
ities which  averaged  in  size  that  of  a  large  olive. 
The  mass  was  cohesive,  even  elastic  enough  to  be 
rolled  out  with  the  aid  of  the  curette  without  fear 
of  disintegration.  The  trabecule  of  the  cavity- 
were  thin,  very  smooth,  hard  and  translucent.  As 
already  stated,  the  periosteal  covering  was  thin  and 
easily  penetrated  with  the  knife  or  curette.  The 
partition  walls  were  but  few  in  number,  very  dense, 
and  arranged  in  such  fashion  as  to  suggest  an  at- 
tempt to  strengthen  the  collapsing  trochanter,  neck 
and  head  of  the  bone.  This  description  will  also 
apply  to  the  head  of  the  bone  in  the  acetabulum. 
There  was  a  large  quantity  of  this  rubber  or  putty- 
like mass.  When  removed,  it  would  easily  have 
filled  the  ordinary  breakfast  coffee  cup.  One  inter* 
esting  fact  incident  to  the  emptying  of  the  cavity  by 
the  curette  was  the  practical  absence  of  haemorrhage. 
Nothing  further  of  special  moment  occurred  during 
the  operation  except  that  it  was  followed  by  a  sur- 
prising amount  of  profound  shock. 


iRead  before  the  Western  Surgical  Association  at  Cincinnati,  Ohio,  December  so.  1922. 
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Fig.  I.     Left  Femur.    The  X-ray  jiicture  that  made  the  Fig.  3.     Shows  cysts  of  the  head  of  the  right  femur. 

diagnosis.    The  coxa  vara  position  is  well  shown.     The 

^.d<d  mplik,  Ime.  N,dic.u  the  loctlon  ol  ihe  [nbeoii.  ^(^  ;,„  j        „,  overcoming,  m  tar  possible,  the 

i^,.T^i  t™  ;r'  J"  It     ."  'f    /^  f"  %  ™  t»»  vara  |Sition  ol  tile  nick.     As  will  be  seen 

containers  lor  the  cyst  substance.     Lyst  pocket  is  shown  ,_.        r  ,    '^  ,      ,,  .    ,         ,       .  ■        r. 

in  the  lower  end  of  the  body  of  the  ilium  just  above  the  (^^"8-  4)  by  the  X-ray  taketi  fourteen  weeks  after 

acetabulum.  the  operation,  nothing  has  been  accomplished  by 
this  position.     She  wore  the  plaster  spica  twenty- 

The  thigh  was  encased  in  plaster  of  Paris  extend-  nine  weeks.     She  has  used  crutches  until  recently 

ing  from  the  breasts  to  the  toes  and  sharply  adducted  and  still  uses  a  cane  in  walking. 
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Fig.  5.    Cysts  of  the  right  ilium. 

The  operation  has  relieved  her  of  all  pain 
and  given  her  a  sense  of  security  in  using  the 
joint  that  was  not  present  previous  to  the 
removal  of  the  diseased  process.  As  shown  by 
the  X-ray  of  this  patient's  left  ilium,  this 
(Fig.  2)  bone  is  also  extensively  involved  in 
the  disease.  The  head  of  the  right  femur,  as 
shown  by  Fig.  3  is  involved  in  the  disease, 
but  no  signs  of  deformity  havef  yet  appeared. 
The  disease  here,  and  in  the  right  (Fig.5)  and 
left  ilium,  will  be  removed  by  operation  at 
the  first  opportunity.'  X-ray  pictures  of 
the  whole  body  failed  to  discover  other  bones 
involved  in  the  cystic  process. 

It  gives  the  writer  of  this  paper  much  sat- 
isfaction to  be  able  to  present  to  this  associ- 
ation the  report  of  a  case  suffering  with  a  con- 
dition that  so  far  has  been  observed  but  rarely 
in  this  country.  It  is  his  belief  that  the 
disease  is  not  so  uncommon  as  its  failure  of 
mention  in  the  surgical  literature  of  the  Eng- 
lish speaking  world  would  indicate.  It  is 
to  be  hoped  that  the  presentation  of  this 
paper,  together  with  the  X-ray  plates  taken 


from  the  case  here  reported,  will  excite  inter- 
est in  a  most  fascinating  pathological  and 
surgical    subject. 

Osteitis  fibrosa  cystica  was  first  described 
by  Von  Recklinghausen'  in  1891,  as  consist- 
ing of  single,  and,  at  rimes,  multiple  cysts. 
Pfeiffer,'  whose  paper  covers  the  literature 
of  the  subject  extensively  and  thoroughly. 
collected  forty-nine  reported  cases.  Of 
these,  nineteen  occurred  in  the  femur,  and 
in  fourteen  of  this  number  the  disease  was  in 
the  upper  end  of  the  bone.  Twelve  were 
found  in  the  tibia,  and  nine  of  this  number 
were  also  in  the  upmost  end.  Of  the  humer- 
us, ten  cases  are  given,  with  eight  at  the 
shoulder.  Other  bones  to  be  affected  were 
the  radius,  ulna,  fibula,  clavicle,  calcaneus, 
metatarsus,  metacarpus,  phalanges  and  skull. 

Von  Recklinghausen  makes  an  interesring 
statement  in  ias  first  paper,  viz.,  that  many 
tumors  of  bone,  formerly  classed  as  sarcoma, 
are  undoubtedly  only  types  of  osteitis  fibrosa 
cystica.  In  a  more  recent  paper  (1911)  he 
tells  us,  in  addition  to  the  above,  that  most 
cases  of  cysts  of  bone  are  osteitis  fibrosa. 
From  the  literature  we  learn  that  M.  B. 
Schmidt,  Monckeberg,  Glimm,  Tietze,  Pfeif- 
fer  and  Rehn  hold  similar  views.  The  con- 
ception of  these  authors  as  to  the  origin  of 
these  cysts  as  a  distinct  entity  and  separate 
from  sarcoma  gives  added  interest  to  the 
reading  of  the  paj)er  by  Bloodgood  of  Balti- 
more on  "The  Conservative  Treatment  of 
Giant-cetl  Sarcoma,  with  the  Study  of  Bone 
Transplan  tation.  "■• 

Bone  cysts  are  found  in  tuberculosis,  osteo- 
myelitis, osteomalacia,  sarcoma,  myxoma  and 
chrondoma.  Hydatid  and  maxillary  cysts 
should  also  be  considered  in  this  category. 

Pfeiffer  gives  the  age  incidence  in  his  col- 
lected cases  as  follows: 

10-20  years 19  cases 

10-30  years 7  cases 

30-40  years 4  cases 

-Above  40  years 3  cases 

Von  Mikulicz  regards  the  disease,  first,  as 
one  found  during  the  growing  period  of  life; 

>  Von  B«klingh»usai,     Fratschr.  d.  Ami.  f.  Virebow.BcrL,  il«i. 

•  Pfeiffer.  Uber  die  Ostntti  Fibnaa  und  C.«kk  und  Tbouie  dn 
Knocbcncysten.     Beid.  >.  Urn.  Cbit.,  liii,  No.  i. 

•  Ann.  Surg..  Phili..  Aug.,  tgii. 
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second,  that  it  is  a  disease  of  the  long  bones; 
third,  it  is  associated  with  an  initial  trauma; 
and  fourth,  it  is  a  distinct  process. 

There  are  four  theories  as  to  the  etiology 
of  these  cysts.  First,  that  of  Von  Reckling- 
hausen, who  explains  the  disease  on  the  basis 
of  a  mechanical  process,  perhaps  following  a 
trauma,  and  is  sustained  ih  this  by  Pfeiffer 
who  points  out  that  the  disease  is  found  most 
often  in  those  bones  and  parts  of  bones  which 
sustain  the  brunt  of  greatest  activity  in  life 
through  pull,  weight  or  pressure.  The  second 
theory  attributes  the  presence  of  these  cysts 
to  an  infectious  process.  Both  Lubarsch  and 
Rapke,  working  separately,  found  organisms 
in  the  contents  of  the  cyst  cavity. 

Third.  Boit  believes  that  the  mechanical 
theory  of  Von  Recklinghausen  and  Pfeiffer 
is  not  sufficient  to  explain  the  development  of 
osteitis  fibrosa  cystica  in  all  its  forms.  He 
would  rather  believe  that  the  causes  are  vari- 
ous, viz.,  toxic,  metabolic,  traumatic,  infec- 
tive or  some  form  of  abnormal  internal  se- 
cretory   change. 

The  fourth  theory  is  that  of  Edward  Rehn, 
who,  in  a  most  thoughtful  article,'  proposes, 
in  contra-distinction  to  the  theory  of  Von 
Recklinghausen  and  Pfeiffer,  that  the  disease 
occurs  not  in  those  bones  which,  through  pull 
or  weight  or  pressure,  are  the  most  used,  but 
in  those  bones  and  those  parts  of  bones  which 
are  most  involved  in  growth.  This  author 
considers  osteitis  fibrosa  and  the  snuffle 
disease  of  hogs  (Die  Schnuffelkrankheit  des 
Schweines)  identical,  and  believes  both  of 
them  to  be  an  overdevelopment  of  a  normal 
physiological  process.  He,  by  a  most  inter- 
esting course  of  reasoning,  states  that  osteitis 
fibrosa  is  not  an  entity  but  a  phase  of  dys- 
trophy found  in  callus,  rickets,  osteomalacia, 
sarcoma,  senile  osteoporosis  and  Barlow's 
disease,  etc.,  and,  therefore,  the  diseases 
should  be  known  as  osteodystrophy  malacia; 
scorbutica,  deformans  cystica,  and  the  last 
disease  (identical  with  osteitis  fibrosa)  should 
be  divided  into  two  groups,  osteo-dystrophy 
deformans  infantilis  and  osteo-dystrophy  de- 
formans senilis.  The  snuffle  disease  of  swine 
belongs  to  the  first  group. 


Fig.  6.  A,  islet  of  bone  tissue.  B,  layer  of  cells  rich 
in  osteoblasts.  C,  layer  of  celb  containing  osteoclasts. 
D,  connective  lissue  cells. 

Boit,'  in  an  interesting  comparative  study, 
teaches  that  the  leontiasis  ossea  of  Virchow 
and  the  osteitis  fibrosa  of  Von  Reckling- 
hausen are  histologically  identical. 

Bockenheimer  '  states  that  Paget's  osteitis 
deformans  and  osteitis  fibrosa  are  identical, 
pathologically. 

Relative  to  the  pathology  of  osteitis  fibrosa, 
it  is  well  to  call  attention  to  the  fact  that  cyst 
formation  in  tumors  is  the  result  of  softening 
in  the  center,  whereas  in  osteitis  fibrosa  they 
result  from  a  lacuna  formation  following  a 
shrinkage  in  the  surrounding  soft  tissues. 

Pathology;  The  disease  consists  of  mul- 
tiple or  single  cysts  occurring  chiefly  at  the 
metaphyses  of  long  bones  causing  them  to 
become  fragile,  porous  and  easily  bended.  The 
process  consists  of  an  exaggeration  of  normal 
physiological  growth  with  a  proliferation  of 
osteoid  tissue  in  the  formation  of  newly  found 
small  lamellae  of  bone  with  a  spongy  absorption 
brought  about  through  the  agency  of  osteo- 
clasts. The  tissues  surrounding  the  islets  of 
bone  are  rich  in  round  osteoblastic  character- 
istic cell  elements,  at  the  outskirts  of  which 
may  be  found  a  number  of  osteoclastic  cells. 
Between  these  islets,  which  give  the  tissue 
the  appearance  of  a  giant  celled  sarcoma,  a 
number  of  spindle  formed  fibrous  tissue  ele- 

•Boit.    Ubcr  Uonliasii  ossca  und  cstcitii  Sbnua.    Arch,  Cur  klin. 
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ments  are  foxind.  Numerous  vessels  are 
scattered  throughout  the  tissue  and  here 
and  there  a  recent  haemorrhage  may  be  ob- 
served. The  periosteum  is  rich  in  osteo- 
blastic elements,  but  is  otherwise  normal 
(Fig.  6). 

The  symptoms  are  those  of  a  very  gradual 
and  increasing  loss  of  normal  function  extend- 
ing over  a  period  of  years.  Pain,  also,  is 
not  pronoimced  until  the  part  involved  has 
first  felt  the  discomfort  incident  to  the  loss 
of  function.  In  the  beginning,  it  is  usually 
spoken  of  as  an  aching  or  soreness  or  stiffness, 
or  even  neuralgia.  After  unusual  or  excess- 
ive use,  the  bone  involved  is  actually  the 
seat  of  distressing  discomfort  which  persists 
until  the  part  has  been  given  a  period  of  rest. 
When  the  disease  is  in  the  upper  end  of  the 
femur,  the  loss  of  function  is  not  unlike  that 
which  is  characteristic  of  coxa  vara.  The 
walking  gait  when  the  disease  is  advanced  in 
the  upper  end  of  the  femur  reminds  one  of 
that  seen  in  cases  of  congenital  dislocation  of 
the    hip. 

The  course  of  the  disease  is  persistently 
chronic.  The  osteoporosis,  due  to  the  per- 
severing destructive  action  of  the  osteoclastic 
cells,  weakens  the  bony  framework  to  the 
point  of  deformity,  suffering  and  uselessness. 
It  is  this  that  explains  the  frequency  of  patho- 
logical fracture  which,  according  to  Pfeiffer, 
occurred  twenty  times  in  his  report  of  forty- 
nine  cases.  Curiously,  this  author  advises 
against  operative  measures  because  the  dis- 
ease is  essentially  not  malignant.  He  would 
use  the  knife  only  for  the  purposes  of  diagno- 
sis or  where  the  pain  is  excessive.  Von 
Mikulicz  recommends  injections  of  iodoform 


emulsion.  Boit,  however,  insists  upon  radi- 
cal treatment. 

The  case  here  reported  has  been  greatly 
relieved  by  the  operative  procedures  followed. 
The  pain  is  gone  and  the  sense  of  insecurity 
and  weakness  in  and  about  the  hip  has  dis- 
appeared. True,  the  deformity  has  not  been 
overcome,  but  this  can  be  left  to  subsequent 
surgical  treatment  if  it  seems  wise  to  attempt 
it.  The  most  important  problem,  it  woidd 
seem  to  the  writer,  is  the  method  to  be  pur- 
sued in  this  case  where  the  iliac  bone,  especial- 
ly the  right  (Fig.  3),  is  so  extensively  involved. 
This  question  must  also  arise  when  the  dis- 
ease occurs  in  the  small  bones  of  the  foot  and 
hand  or  in  the  skull.  It  is  necessary  to  re- 
member that  the  disease  always  involves  the 
endosteum  and  not  the  periosteum,  and  this 
fundamental  pathological  fact  must  be  the 
basis  of  our  interference  to  arrest  destructive 
progress. 

The  indications  for  operation  can  safely 
be  enumerated  as  follows: 

First.  Interference  with  function  and  the 
development  of  deformity. 

Second.  Pressure  upon  important  vessels, 
nerves  and  organs. 

Third.  Prevention  of  pathological  frac- 
ture from  a  large  osteoporosis  resulting  from 
the  disease.  When  this  occurs,  operation  is 
contra-indicated,  as  a  process  of  repair  seems 
to  be  immediately  initiated.  It  would  appear 
to  the  writer  that  when  the  pernicious  char- 
acter of  the  pathology  is  considered,  especially 
in  relation  to  the  ruinous  work  of  the  osteo- 
clastic cells,  a  permanent  recovery  can  be 
obtained  in  no  way  other  than  by  radical 
operation. 
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ACUTE  HiEMORRHAGIC   PANCREATITIS^ 

Peritoneal  Exudate  Non-Toxic  and  Even  Protective  Under  Experimental  Conditions 

By  G.  H.  WHIPPLE,  M.  D.,  and  E.  W.  GOODPASTURE,  M.  D.,  Baltimore 

From  the  Hunteriaa  Laboratory  of  Experimental  Pathology.  Johns  Hopkins  Medical  School 


THE  experiments  outlined  below  have  an 
important  bearing  on  the  question  of 
peritoneal  drainage  in  acute  haemor- 
rhagic  pancreatitis,  and  we  believe 
show  that  such  drainage  is  contra-indicated. 
In  some  earlier  work  in  this  laboratory  one  of 
us  became  interested  in  the  question  of  acute 
pancreatitis.  At  that  time  we  were  concerned 
particularly  with  the  question  of  diagnosis  in 
pancreatic  disease  and  reported  experimental 
work  to  show  that  the  Cammidge  test  was 
quite  unreliable  (Whipple,  Chaffee  and  Fish- 
er). In  many  of  the  early  experiments  we 
studied  the  ferments,  especially  lipase,  in  the 
blood,  urine  and  peritoneal  fluid  and  could 
estabUsh  no  constant  deviation  from  normal 
which  would  serve  as  a  diagnostic  help. 

The  fact  that  the  ferments  were  no  more  in 
evidence  in  the  peritoneal  fluid  than  in  the 
blood  serum  or  plasma  suggested  that  this 
exudate  had  neutralized  the  ferments  which 
presumably  were  set  free  by  the  pancreatic 
injury.  Granting  for  the  moment  that  toxic 
products  might  escape  into  the  peritoneal 
cavity,  it  was  thought  that  some  neutraliza- 
tion might  be  effected  by  the  same  exudate. 
The  series  of  experiments  given  bel6w  sub- 
stantiates this  view,  and  forces  us  to  look  upon 
the  haemorrhagic  peritoneal  fluid  in  these 
cases  as  a  protective  and  neutralizing  agent 
rather  than  a  toxic  one. 

We  shall  not  attempt  to  review  the  exten- 
sive literature  on  this  subject,  but  refer  to 
articles  by  Elosser,  Hess  and  Bode  for  such 
references.  All  the  writers  during  the  past 
four  years  (Hess,  Bode,  Balch,  Korte,  Coenen, 
and  others)  speak  in  favor  of  operative  drain- 
age and  some  go  so  far  as  to  say  that  there  can 
be  no  recovery  without  drainage.  Deaver 
states  that  one  cannot  expect  recovery  with- 
out operation  and  says,  "it  should  not  be  for- 
gotten that  in  this  pancreatic  exudate  we  have 
toxic  material  often  sufficient  to  cause  death." 


Korte  repeatedly  emphasizes  the  mopping  out 
of  the  bloody  peritoneal  fluid  as  an  important 
step  in  the  operative  procedure  and  favors 
drainage.  His  most  recent  article  gives  an 
excellent  presentation  of  the  subject  of  acute 
pancreatitis,  and  he  emphasizes  the  fact  that 
the  disease  is  not  rare,  as  is  generally  sup- 
posed. He  p>oints  to  complete  recovery  in 
the  after-history  of  some  of  his  cases  which 
speaks  for  the  great  capacity  of  this  gland  to 
repair  and  regenerate,  following  grave  in- 
juries. Elosser  states  that  the  haemorrhagic 
peritoneal  fluid  should  be  removed  by  lavage 
with  salt  solution. 

It  is  quite  clear  that  the  peritoneal  exudate 
in  cases  of  acute  haemorrhagic  pancreatitis 
is  looked  upon  by  the  majority  of  surgeons  as 
very  poisonous.  The  various  means  of  at- 
taining this  peritoneal  drainage  need  not  be 
discussed  here  —  nor  whether  satisfactory 
drainage  of  such  an  exudate  is  possible.  It 
may  be  of  interest  to  speculate  why  such  an 
imanimous  opinion,  for  which  there  is  no  ex- 
perimental evidence,  has  become  fixed  in  the 
minds  of  surgeons.  The  peritoneal  fluid  may 
be  very  abimdant  and  blood  tinged,  contain- 
ing tiny  flakes  of  fibrin  and  the  serous  sur- 
faces somewhat  injected.  This  is  the  picture 
one  may  find  in  early  acute  peritonitis  due  to 
streptococci  or  allied  organisms  and  this 
similarity  in  appearance  may  explain  the 
surgeon's  fear  of  this  peritoneal  fluid.  Surely 
no  one  can  claim  that  in  the  usual  type  of 
acute  haemorrhagic  pancreatitis,  the  peri- 
tonitis is  due  to  bacterial  activity.  At  times 
bacteria  can  be  cultivated  from  this  fluid  or 
from  the  fat  necroses,  but  they  are  looked 
upon  as  secondary  invaders  —  usually  the 
colon  group. 

The  peritonitis  and  peritoneal  exudate  re- 
sult from  the  injury  to  the  pancreatic  paren- 
chyma which  frees  various  ferments  in  an 
active  form.    These  ferments  injure  all  tis- 
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sues  with  which  they  come  in  contact,  espe- 
cially the  epithelium  of  the  peritoneal  cavity 
and  adjacent  fat.  This  injury  and  the  pres- 
ence of  ferments  in  this  cavity  calls  out  a 
serous  exudate,  containing  some  fibrinogen 
and  red  blood  cells.  It  is  a  well-known  fact 
that  the  blood  plasma  is  rich  in  antienzymes 
of  many  types,  so  there  is  no  reason  why  this 
exudate  should  not  tend  to  neutralize  the 
various  activated  pancreatic  enzymes.  It 
will  be  recalled  that  the  proteolytic  enzyme 
of  the  pancreas  is  very  active  in  digesting 
fibrin.  The  peritoneal  exudate  in  acute 
pancreatitis  usually  contains  small  threads 
and  clots  of  fibrin  and  these  remain  hours  in 
this  fluid  in  vitro  without  the  slightest  change, 
strong  evidence  of  complete  neutralization  of 
all  proteolytic  ferments.  The  lipase  of  the 
peritoneal  exudate  equals  in  amount  the 
lipase  of  the  blood  serum  except  in  the  last 
stages  of  a  fatal  case,  where  we  may  imagine 
that  the  process  of  exudation  and  neutraliza- 
tion came  to  a  standstill;  under  such  cir- 
cumstances the  lipase  of  the  peritoneal  exu- 
date may  be  many  times  normal. 

Etiology:  This  is  certainly  a  vexed  ques- 
tion, and  we  do  not  propose  to  go  into  a  de- 
tailed discussion  of  this  subject.  The  mech- 
anism of  retrojection  of  bile  due  to  a  small 
calculus  in  the  tip  of  the  diverticulum  (Opie) 
can  explain  only  a  very  few  cases.  Ascending 
infection  of  the  duct  (Williams  and  Busch) 
often  associated  with  gall-stones  in  the  com- 
mon duct  is  a  possibility  in  many  cases,  and 
recently  at  autopsy  we  have  seen  a  case  where 
there  could  be  no  reasonable  doubt  that  such 
a  direct  ascending  infection  was  responsible. 

In  an  earlier  paper  from  this  laboratory 
(Whipple)  it  was  pointed  out  that  small 
focal  necroses  were  often  present  in  the  pan- 
creas examined  at  autopsy.  These  tiny  focal 
necroses  affect  the  acinar  cells  and  when  nu- 
merous are  usually  associated  with  small  fat 
necroses  scattered  over  the  surface  of  the 
pancreas.  This  focal  injury  of  the  parenchy- 
ma is  usually  self  limited  and  plays  a  r61e 
merely  in  chronic  pancreatitis,  but  it  is  not 
difficult  to  imagine  that  under  favorable  cir- 
cumstances such  focal  necroses  with  the  es- 
cape of  pancreatic  ferments  could  lead  to 
larger    areas    of    necrosis,    associated    with 


haemorrhage  and  leading  to  a  progressive 
necrosis  and  inflammation.  We  have  ob- 
served a  case  where  scarcely  any  other  ex- 
planation is  applicable  —  the  hemorrhagic 
pancreatitis  found  at  autopsy  involved  only 
the  distal  third  of  the  organ,  the  gall  and 
pancreatic  ducts  being  normal  and  focal 
necroses  were  present  in  all  parts  of  the  head 
and  body.  What  determines  the  spread  of 
this  acute  necrosis  and  escape  of  activated 
cell  enzymes  is  not  clear,  but  it  is  obvious 
that  under  certain  conditions  the  pancreas  is 
much  more  susceptible  to  injury.  This  has 
been  demonstrated  clearly  by  several  workers, 
and  it  is  known  for  example  that  injection  of 
substances  during  active  digestion  will  cause 
more  profound  pancreatic  injury  than  exactly 
the  same  procedure  during  a  fasting  period. 
It  is  noteworthy  in  this  connection  that  acute 
haemorrhagic  pancreatitis  occurs  usually  in 
persons  in  good  health. 

We  have  been  interested  in  the  question  of 
intoxication  following  acute  haemorrhagic 
pancreatitis,  and  hope  to  publish  in  the  near 
future  detailed  experiments  dealing  with  the 
nature  of  this  intoxication.  When  the  work 
was  begun  it  was  thought  that  the  peritoneal 
exudate  might  be  toxic  in  spite  of  the  fact 
that  the  enzymes  were  completely  neutralized, 
but  experiments  in  which  large  amounts  of 
this  peritoneal  fluid  were  injected  into  small 
animals,  intravenously  or  intraperitoneally, 
showed  the  absence  of  toxins  in  this  exudate. 

METHOD 

In  all  these  experiments  the  acute  [pan- 
creatitis was  produced  by  injection  of  pig's 
bile  into  the  pancreatic  duct.  All  operations 
were  done  upon  dogs  under  ether  anaesthesia 
with  the  usual  aseptic  precautions.  The 
larger  pancreatic  duct  can  be  easily  exp>osed 
in  the  dog  and  a  ligature  passed  about  it  to 
prevent  back  flow  of  the  bile  from  the  duct 
into  the  intestine.  The  bile  was  injected 
pretty  rapidly,  using  a  fine  hypodermic  needle 
and  the  ligature  held  for  1-3  minutes  to  give 
a  uniform  reaction  of  the  bile  on  the  paren- 
chyma. Fresh  pig's  bile  or  that  preserved 
with  toluol  varies  considerably  in  its  toxicity 
and  the  reason  for  this  is  obscure.  When 
acute  pancreatitis  was  produced  in  two  dogs 
at  the  same  time  for  the  sake  of  parallel  ob- 
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servation  concerning  the  effect  of  explora- 
tion, removal  of  fluid,  injection  of  exudate, 
etc.,  every  effort  was  made  to  cause  similar 
degrees  of  pancreatitis  by  using  the  same 
rapidity  of  injection,  the  same  amount  of  bile 
per  pound  of  body  weight,  etc.  The  fact 
that  dogs  appear  to  vary  in  susceptibility  to 
this  experimental  pancreatitis  must  be  kept 
in   mind  in  interpreting   the   results. 

The  lipolytic  activity  was  determined  by 
means  of  ethyl  butyrate  .26  cc.  in  amount. 
Four  tubes  are  prepared,  each  containing  one 
cubic  centimeter  of  fluid  to  be  tested,  diluted 
with  4  cc.  distilled  water.  A  little  toluol  .3-.4 
cc.  is  added  to  prevent  bacterial  action.  To 
two  of  these  tubes  is  added  .26  cc.  ethyl  buty- 
rate, after  the  method  of  Loevenhart.  The 
tubes  are  shaken,  corked  and  placed  in  a  ther- 
mostat at  38°  C.  for  20-24  hours.  After  cool- 
ing in  ice  water  and  adding  a  few  drops  of 
azolytinin  the  tubes  are  titrated  to  a  neutral 
reaction  in  pairs,  using  tenth  normal  acid  and 
alkali.  Normal  plasma  will  split  the  ethyl 
butyrate,  freeing  butyric  acid  to  the  extent  of 
0.2-0.3  CC-  expressed  in  terms  of  tenth  normal 
acid. 

EXPERIMENTAL   OBSERVATIONS 

The  experiments  were  nearly  always  done 
in  pairs  with  collection  of  the  exudate  with 
aseptic  technique  from  the  peritoneal  cavity 
of  one  dog  with  pancreatitis  and  injection  at 
once  into  a  normal  dog  or  one  suffering  from 
an  acute  haemorrhagic  pancreatitis. 

I.  Intraperitoneal  injection  into  normal  dog. 
Peritoneal  exudate  obtained  from  Dog  60 
was  used  to  inject  Dog  62. 

Dog  60.     Female,  weight  17  pounds. 

October  26,  a.  M.  Operation  and  injection  into 
the  pancreatic  duct  of  4  cc.  yellow,  thick,  viscid 
pig's  bile.  In  2-3  minutes  there  were  many  haemor- 
rhages all  over  the  gland,  an  intense  reaction.  In 
afternoon  the  dog  was  very  sick. 

October  27.  Animal  was  moribund  and  was  bled  to 
death  from  the  carotid. 

Autopsy:  The  peritoneal  cavity  contained  40  cc. 
of  blood-tinged  fluid.  Pancreas  is  large,  haemor- 
rhagic,  oedematous  and  tense.  Many  fat  necroses 
in  omentum,  parietal  peritoneum,  mesentery  and 
intercostal  spaces.  Pancreas  lobules  are  green  and 
necrotic.  Liver  is  large  and  red;  lobules  conspicu- 
ous. Peritoneal  exudate  gives  a  strong  reaction 
for  lipase.  Thoracic  duct  contains  haemorrhagic 
fluid  similar  to  peritoneal  exudate,  and  gives  the 
reaction  for  lipase. 


Dog  62.     Small  female  pup. 

October  28,  11  a.  m.  Under  ether  anaesthesia  30 
cc.  of  peritoneal  exudate  (Dog  60)  were  injected 
intraperitoneally.  Pulse  varied  from  190  to  220 
per  minute,  but  was  not  influenced  by  the  injection, 
p.  M.     Dog  seems  quite  well. 

October  30.     Dog  quite  strong  and  active. 

November  4.     Animal  was  sacrificed. 

Autopsy.  Peritoneum,  peritoneal  and  omental 
[at,  pancreas  and  all  the  viscera  quite  normal. 

II.  Intravenous  injection  of  hemorrhagic 
peritoneal  exudate  into  normol  dog.  Peritoneal 
fluid  from  Dog  C-26  used  to  inject  Dog  C-27. 

Dog-  C-26.     Large  adult  male,  weight  32  pounds. 

January  17.  Operation  under  ether  anaesthesia, 
pancreas  exposed  and  2  cc.  of  fresh,  filtered  pig's 
bile  injected  rapidly  into  pancreatic  duct,  which  is 
held  closed  for  one  minute.  In  a  few  minutes  ecchy- 
moses  and  cedema  appear  throughout  the  gland. 

January  18.  Dog  dull  and  pretty  sick.  Opera- 
tion and  exposure  of  the  pancreas.  The  gland  is 
3-4  times  its  normal  size,  very  oedematous  and 
covered  with  ecchymoses.  Fat  necroses  are  abun- 
dant about  the  head  of  the  gland.  Fifty  cc.  bloody 
fluid  obtained  in  a  sterile  manner  from  the  perito- 
neal cavity  clotted,  with  the  formation  of  a  soft 
clot  on  standing.  It  was  pressed  through  gauze  and 
used  to  inject  into  C-27.  During  the  operation 
there  was  considerable  handling  of  the  abdominal 
viscera.  Abdomen*  closed  tight.  In  p.  m.  dog  is 
dull  and  pretty  sick. 

January  19.    Dog  is  very  sick;  quiet;  does  not  eat. 

January  20.     Improving;  eats  food. 

January  27.     Doing  very  well. 

February  17.     Sacrificed. 

Autopsy.  One  adhesion  in  peritoneal  cavity, 
between  head  of  pancreas  and  liver.  Lower  arm 
of  pancreas  is  small  and  fibrous;  upper  arm  is  not 
much  changed.  The  repair  of  this  pancreatic  in- 
jury was  practically  complete  in  the  upper  arm 
but  in  the  lower  arm  is  seen  some  scarring  and  loss 
of  parenchyma. 

Dog  C-27.  Fox  terrier  female  pup,  weight  i4>^ 
pounds. 

January  18,  a.  m.  Under  ether  anaesthesia  and 
with  kymograph  record  45  cc.  peritoneal  exudate 
(Dog  C-26)  were  injected  intravenously  during  2-3 
minutes.  There  was  no  change  in  respiration  or 
blood  pressure  during  30  minutes.  The  dog  was 
allowed  to  recover.    3  p.  m.     Doing  well. 

January  19.     Doing  well  and  dog  is  active. 

January  20.     In  perfect  condition. 

III.  Intravenous  injection  of  peritoneal  exu- 
date into  dog  with  severe  pancreatitis. 

Exudate  from  Dog  12-45  used  to  inject  12-46. 

Dog  12-45.     Male  mongrel,  weight  i^yi  pounds. 

January  8,  10  a.  m.  Operation  and  injection 
into  pancreatic  duct  7  cc.  fresh  pig's  bile;  diffuse 
staining  and  ecchymoses  in  both  arms. 
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January  g,  lo  a.  ic  Dog  lies  on  his  side;  very 
watk.  Ether  And  laparotomy.  Dog  dies  under 
li^  anaesthena. 

Autopsy  at  once.  Peritoneal  fluid  is  blood- 
tinged,  and  turbid.  Soft  gelatinous  clot  formed 
after  collection  with  sterile  pipette;  filtered  througji 
gauze.  Fat  necroses  and  ecchymoses  quite  nu- 
merous all  over  peritoneum.  Pancreas  shows  a 
black  lower  arm,  with  diffuse  oedema  and  necrosis; 
upper  arm  luemorrhagic  and  oedematous,  but  not 
necrotic.  Lungs,  liver,  and  spleen  congested.  Kid- 
neys normal. 

Lipase  Init.  alkalinity lo-.  lo 

Butyric  acidity 20-. 30 

Add  production 30-. 40 

Dog  12-46.     Mongrel  male,  weight  i4>^  pounds. 

January  8,  10:30  a.  m.    Operation  and  injection 

into  pancreatic  duct  s^i  cc.  pig's  bile.    This  dog 

received  exactly  the  same  amount  of  bile  per  pound 

body  weight,  injected  in  the  .same  manner  as  dog 

12-45- 
January  9,  1 1  a.  h.    Dog  is  quiet  and  pretty  sick. 

Ether  ana»thesia  with  kymograph  observation 
(20  min.).  Blood  pressure  was  low,  but  intravenous 
injection  of  peritoneal  fluid,  98  cc.  from  dog  12-45, 
gave  no  effect. 

January  10.  Dog  is  in  fair  condition;  has  had 
bloody  diarrhoea  and  is  much  emaciated.  Wounds 
in  good  condition ;  200  cc.  milk  given  by  stomach  tube. 

January  11,  11  a.  h.  Dog  weak  and  emaciated, 
but  walks  about;  given  200  cc.  of  milk  by  stomach. 
Shortly  afterwards  he  vomited  some  of  it. 

January  12,  10  a.  m.    Found  dead  and  cold. 

Autopsy:  Thorax  negative.  Peritoneum  clean. 
Intussusception  of  mid-ileum  and  lower  half  of  in- 
verted gut  is  hiemorrhagic  and  gangrenous.  Pan- 
creas shows  some  cedema  and  opacity  of  parenchy- 
ma. Huge  fat  necroses  around  head  and  in  the 
omentum.  Fibrinous  plastic  exudate  around  head 
of  gland  and  over  duodenum.  The  gland  shows  a 
decided  return  toward  normal  and  repair  of  injury. 

IV.  Intraperitoneal  injection  of  peritoneal 
exudate  into  dog  with  severe  pancreatitis.  Exu- 
date obtained  from  B-s  was  used  to  inject  B-i. 

Dog  B-5.  Strong  bull  female  suffering  from  dis- 
temper, weight  25>^  pounds. 

November  29,  3  p.  M.  Operation  and  rapid  in- 
jection into  the  pancreatic  duct  of  55^  cc.  pig's  bile 
and  duct  held  closed  one  minute.  Intense  and  very 
diffuse  inflammation  occurred  all  through  the  gland. 
Lower  arm  is  one  mass  of  haemorrhagic  splotches 
and  the  head  is  completely  involved.  Less  in  the 
upper  arm  but  quite  diffuse.  Appears  to  be  a  fatal 
pancreatic  injury. 

November  30.  Dog  is  eating  as  usual.  No 
vomiting.     Evidently  is  going  to  recover. 

December  i.  Dog  ate  all  his  food  in  a.  m.  before 
operation.  Laparotomy  under  ether.  Fat  necroses 
abundant   in  preperitoneal  fat,  in  omentum,   and 


especially  in  the  fat  about  the  pancreas.  Pancreas 
is  very  large  (3  cm.  in  cross  section;,  hard  and  stiff. 
Lobules  are  separated  widdy  by  oedema,  and  the 
parenchyma  is  slightly  blood-stained.  The  perito- 
neal surfaces  are  very  wet  but  only  sGgJitly  injected 
except  around  the  fat  necroses;  22  cc  bloody  fluid 
removed  which  contained  small  dots.  Stomach 
full  of  food,  but  no  lymphatic  injection.  Closed 
abdomen  tight.  The  lipoljrtic  activity  of  the  peri- 
toneal fluid  was  equal  to  that  of  the  blood  serum. 

5  P.  M.  Dog  is  drowsy  and  appears  sicker  than  B-i. 
Is  dull  and  stupid. 

December  2.  Dog  is  improving.  Eats  and  does 
not  vomit.    Weight  26  pounds. 

December  3.  Dog  eating  vigorously  and  looks 
better.    Abdominal  wound  is  breaking  down. 

December  4.  Wound  has  broken  down.  Sac- 
rificed with  ether. 

Autopsy:  Peritoneal  cavity  dean.  Pretty  firm 
adhesions  about  the  head  of  the  pancreas.  Lungs 
show  extensive  wet  purple  patches  of  bronchopneu- 
monia. Pancreas  about  one-half  or  three-fifths  the 
size  it  was  at  operation.  It  is  quite  firm  and  rigid. 
Fat  necroses  have  quite  vanished  along  duodenum 
and  in  omentum;  indefinite  patches  of  haemorrhage 
show  through  the  capsule,  but  they  are  espedally 
numerous  in  the  interstitial  tissue  between  the  lob- 
ules. The  oedema  has  pretty  well  deared  up. 
Other  organs  negative. 

Dog  B-I.  Small  terrier,  female,  weight  i2>^ 
pounds. 

November  29,  4  p.  ic.  Operation  and  2>^  cc 
pig's  bile  injected  rapidly  into  pancreatic  duct. 
Ecchymoses  and  staining  all  through  the  gland. 
The  reaction  was  of  moderate  grade,  not  intense  but 
quite  diffuse. 

November  30.  Dog  is  sick.  Vomits  and  will 
not  eat. 

December  i.  Dog  wiU  not  eat.  Looks  duU  and 
stupid.  Wound  in  good  condition.  The  dog  ap- 
pears sicker  than  Dog  B-5,  which  was  done  at  the 
same  time.  Injected  intraperitoneally  at  1 2 :3o  p.  ic 
with  22  cc.  filtered  bloody  exudate  from  B-5. 
Animal  was  under  anaesthesia  15  minutes.  5  p.  m. 
Animal  looks  much  better  than  Dog  B-5,  which  had 
been  explored  with  removal  of  exudate. 

December  2.  Dog  looks  pretty  well.  B^tts  and 
drinks.     Weight  12^  pounds. 

December  13.     Dog  in  excellent  health. 

V.  Intraperitoneal   injection   of   peritoneal 

exudate  into  dog  with  severe  acute  pancreatitis. 

Exudate  from  Dog  C-9  used  to  inject  into  Dog 

C.47. 

Dog  C-9.    Young  female,  weight  iiyi  pounds. 
March  22, 12  m.    Operation  and  rapid  injection  of 

6  cc.  pig's  bile.    Diffuse  staining  of  whole  gland. 

6  p.  M.  Dog  is  having  convulsions,  head  retracted 
and  there  is  much  salivation.     1 1  p.  m.     Found  dead. 

Autopsy.  Pancreas  shows  diffuse  haemorrhages  and 
cedema  aU  through  the  gland.     Many  fat  necroses  in 
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omentum  and  about  the  duodenum.  Other  organs 
negative.  Bloody  fluid  in  peritoneal  cavity  removed 
with  pipette.    Small  clots  formed  over  night. 

Lipase — Init.  alkalinity o-  .o 

Add  production 70"-  75 

This  is  about  double  that  of  normal  serum  and 
this  increase  in  lipase  is  seen  only  in  the  fatal  cases 
where  presumably  the  excess  has  not  been  neu- 
tralized or  removed. 

Dog  C-47.    Young  male,  weight  20  pounds. 

March  22,  11  a.  m.  Operation  and  rapid  injection 
into  pancreatic  duct  of  10  cc.  pig's  bile.  Diffuse  and 
uniform  bile  staining  of  parench3ana.  6  P.  m.  Dog 
is  pretty  sick. 

March  23.  Dog  is  l3ning  on  his  side,  quite  sick. 
10:30  A.  M.,  34  cc.  of  peritoneal  exudate  from  C-9 
injected  into  peritoneal  cavity. 

4  p.  M.  Dog  is  very  ill  and  drowsy.  Pulse  weak 
and  thready;  90  cc.  blood  serum  from  normal  dog  in- 
jected intraperitoneally.  Dog  was  kept  on  warm  pad. 

March  24,  10  a.  m.  Dog  is  quiet  and  curled  up. 
Pulse  better  and  there  is  a  possibility  of  recovery. 
12:30  p.  M.,  50  cc.  normal  blood  serum  injected  in- 
traperitoneally. Considerable  pressure  in  perito- 
neal cavity;  fluid  returned  through  needle.  Some 
pain  on  injection. 

March  25,  11  a.m.  Very  sick  and  weak.  Bile- 
stained  vomitus  under  cage.  Drinks  a  little  water. 
12  M.  Aspirated  10  cc.  blood-stained  fluid  from  perito- 
neal cavity.  Fluid  contains  small  inconspicuous  flakes. 

Lipase — ^Init.  alkalinity io~.  10 

Butyric  acidity 20-. 30 

Add  production 30-. 40 

Ninety-five  cc.  normal  blood  serum  which  had 
stood  48  hours  in  ice  box  injected  intraperitoneally. 
Dog  vomits  and  has  a  very  offensive  diarrhcea. 

March  26.  Dog  will  stand  up,  but  is  weak.  He 
drinks  a  little  milk  but  vomits  it  at  once.    Pulse  fair. 

4  p.  M.  Aspirated  3  cc.  blood-tinged  turbid  fluid 
from  peritoneal  cavity. 

Lipase — ^Initial  alkalinity 10- .  10 

Butyric  acidity 15-.  20 

Add  production 25-. 30 

Twenty  cc.  blood  serum  injected  intraperitoneally. 
400  cc.  0.9  per  cent  salt  solution  infused  subcutane- 
ously. 

March  27,  9  a.  m.     Found  dead. 

Autopsy.  Fat  necroses  very  numerous  and  prom- 
inent in  omentum,  in  peritoneum,  in  pdvis  and 
intercostal  spaces.  Pancreas  is  large,  hard  and 
3-4  times  normal  size.  Much  oedema  and  fat 
necrosis.  There  are  greenish  areas  of  necrosis.  . 
The  peritoneum  contains  a  few  cc.  of  greenish  blood- 
tinged  fluid. 

Lipase — ^Initial  alkalinity 10-.  10 

Butyric  acidity 80-.  75 

Add  production 9o~-85 

Lungs:  Bronchopneumonia  and  areas  of  necrosis. 


VI.  Intraperitoneal  injection  of  peritoneal 
exudate  into  dog  with  acute  fuBmorrhagic  pan- 
creatitis. Exudate  from  B-28  used  to  inject 
B-29. 

Dog  B-28.  Large  female  setter,  wdght  34 
pounds. 

December  23,  11  a.m.  Operation  and  injection 
of  10-12  cc.  fresh  pig's  bile  into  pancreatic  duct. 
Considerable  haemorrhage.  Diffuse  distribution  of 
bile. 

December  24.  Much  vomiting  this  morning  and 
during  night. 

3  p.  M.  Dog  quite  toxic.  Laparotomy.  Perito- 
neal cavity  full  of  rusty,  bloody  fluid;  surfaces  wet. 
Omentum  full  of  fat  necroses.  Pancreas  very  hard 
and  immovable  owing  to  the  oedema;  60  cc.  of 
bloody,  turbid  fluid  with  a  few  small  flakes  of  fibrin 
were  removed  with  a  pipette. 

Lipase — Initial  alkalinity 05-.  10 

Butyric  acidity 20-.  15 

Add  production 25-.  25 

The  abdomen  was  then  dosed  tight.     In  p.  m.  dog 
was  weak  and  drowsy;  drinks  water. 

December  25, 10  a.  m.    Dog  found  dead. 

Autopsy.  Heart  dilated  with  soft  dots.  Left 
lung  congested  and  heavy.  Liver  shows  great  con- 
gestion. A  fibrino-purulent  exudate  glues  it  to  the 
pancreas.  Pancreas  4-5  times  the  normal  size  and 
very  rigid;  it  is  mottled  with  areas  of  haemorrhage 
and  huge  fat  necroses,  especially  in  head.  The 
oedema  is  intense.  One  large  haemorrhagic  area 
occupies  the  head  of  the  pancreas  and  is  covered 
with  adherent  loops  of  ileum.  Fat  necroses  are 
seen  all  over  the  peritoneal  cavity.  Peritoneal 
fluid  exactly  similar  to  that  at  operation;  little  has 
accumulated;  10  cc.  only  could  be  obtain^. 

Lipase — ^Initial  alkalinity 05-  .  05 

Butyric  acidity i .  30-1 .40 

Add  production i . 35-1 . 45 

Dog  B-29.     Small  male  pup,  wdght  6}i  pounds. 

December  23,  12  m.    Operation  and  injection  of 

I  cc.  fresh  pig's  bile  into  pancreatic  duct.    All  parts 

of  pancreas  involved.    Well   defined    bile-stained 

oedema  began  to  appear  at  once. 

4  p.  M.  The  animal  is  stretched  out  on  his  side. 
Looks  moribund. 

10  p.  M.    Improving,  but  looks  very  dull. 
December  24.    Still  rather  dull,  and  will  not  eat. 

4  p.  M.,  51  cc.  of  bloody  peritoneal  exudate  from 
B-28  injected  intraperitoneally.    No  ill  effects. 

5  p.  M.     Pup  is  active  as  before  injection. 
December  25,  10  a.  m.     Pup  seems  pretty  well. 
December  27,  5  p.  m.     Pup  curled  up  quietly  in 

cage.    Ate  a  little  food.    Soft,  greenish  stools. 

December  29.  Dog  is  walking  around,  evidently 
quite  well. 

The  two  preceding  experiments  emphasize 
in  a  striking  manner  the  absence  of  any  toxic 


546 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


substance  in  the  peritoneal  exudate  obtained 
from  a  dog  suffering  from  acute  haemorrhagic 
pancreatitis.  The  entire  exudate  from  a 
large  dog  with  haemorrhagic  pancreatitis  was 
introduced  with  no  harmful  effect  into  a 
small  pup's  abdominal  cavity.  This  pup 
weighed  less  than  one-fifth  as  much  as  the 
dog  and  was  suffering  from  an  acute  haemor- 
rhagic  pancreatitis. 

From  all  our  experiments  we  can  say  with- 
out hesitation  that  the  peritoneal  exudate  is 
not  harmful  to  normal  dogs  nor  to  dogs  with 
acute  pancreatitis.  But  to  go  further  and 
say  that  it  is  protective  is  more  difficult  and 
may  lay  us  open  to  criticism.  From  our  ex- 
perience we  believe  we  are  justified  in  stating 
that  the  peritoneal  exudate  is  protective,  that 
its  outpouring  and  reabsorption  causes  more 
or  less  dilution,  neutralization  and  absorption 
of  the  ferments  and  probably  of  toxic  sub- 
stances. Sulphonephthalein,  when  intro- 
duced on  the  day  following  the  production  of 
the  pancreatitis,  will  be  rapidly  absorbed  from 
the  peritoneal  cavity.  The  lymphatics  and 
thoracic  duct  will  be  found  to  contain  the 
same  blood-tinged  fluid  as  found  in  the  peri- 
toneal cavity. 

It  is  probable  that  the  most  rapid  absorp- 
tion is  by  means  of  the  blood  vessels  rather 
than  by  the  lymphatics  and  everything  points 
to  a  fairly  rapid  exchange  of  fluids  in  the 
peritoneal  cavity  —  rapid  outpouring  and 
absorption.  In  some  experiments  we  tried 
to  hasten  this  exchange  of  fluids  in  the  perito- 
neum by  introducing  normal  serum  and  we 
can  say  with  certainty  that  it  was  absorbed 
and  did  no  harm.  Whether  it  really  did  any 
great  amount  of  good  is  less  certain,  but  in 
principle  the  procedure  seems  logical  and  the 
results  seemed  favorable,  although  we  re- 
alize that  our  observations  may  have  been 
influenced  by  enthusiasm  concerning  the 
treatment. 

We  can  say  positively  that  where  two  ex- 
periments were  done  at  the  same  time,  the 
same  amount  of  bile  being  introduced  into 
the  pancreatic  ducts,  etc.,  the  dog  which  was 
subsequently  explored,  with  removal  of  the 
haemorrhagic  peritoneal  exudate,  invariably 
was  sicker  or  died  sooner  than  the  control 
dog. 


It  is  quite  remarkable  when  one  considers 
the  amoimt  of  injury  which  a  pancreas  can 
survive,  provided  only  that  the  dog  is  left 
alone  and  the  peritoneal  cavity  undisturbed. 
We  need  not  suppose  that  the  pancreas  of 
the  dog  has  this  remarkable  recuperative 
power  while  that  of  man  is  devoid  of  this 
factor  of  safety.  It  is  fair  to  assume  that  the 
human  pancreas  under  favorable  circum- 
stances can  survive  just  as  grave  insults  as 
that  of  the  dog.  We  wish  to  cite  two  ex- 
periments illustrating  some  of  these  f>oints. 

SEVERE  HiEMORRHAGIC  PANCREATITIS  RESULT- 
ING IN  SCLEROSIS  AND  PANCREATIC 
INSLTFICIENCY 

Dog  84.     Fox  terrier  female,  weight  19  pounds. 

March  10.  Operation,  ether  anaesthesia.  Pig's 
bile  (5  CO.)  injected  rapidly  into  the  pancreatic  duct. 
Bile-stained  oedema  and  many  ecchymoses  appeared 
at  once  all  over  the  pancreas.  Abdomen  closed 
tight. 

March  11.     Dog  very  sick.     Vomits  repeatedly. 

March  12.  Dog  very  sick  and  dull  —  vomits 
constantly.  ^ 

March  13.  Slight  improvement;  diarrhoea  is 
present  and  stools  are  fatty,  with  blood  and  mucus. 

March  14-16.  Condition  remains  about  the 
same  with  some  general  improvement;  diarrhoea 
continues. 

March  24.  Dog  is  losing  weight  —  13/^  pounds. 
Faeces  are  creamy  yellow  and  abundant.  Dog  eats 
large  amounts  of  food. 

April  4.  Enormous  appetite  and  large  amount  of 
faeces. 

April  19.  Condition  good.  Faeces  about  five 
times  normal  in  amount. 

Operation  and  exploration  of  pancreas.  The 
gland  is  replaced  in  great  part  by  fibrous  tissue,  only 
a  few  nodules  of  parenchyma  remaining  about  the 
head  of  the  gland.  A  piece  removed  for  section 
showed  a  remarkable  degree  of  fibrosis  with  acinar 
destruction. 

April  20.     Good  recovery  from  operation. 

June  9.     Dog  is  gaining  weight  —  17  pounds. 

October-November.     Dog  continues  well. 

December  17.  Dog  is  losing  weight  in  spite  of 
enormous  amounts  of  food. 

January  18.     Dog  continues  to  lose  weight. 

February  27.  Dog  greatly  emaciated  and  has 
distemper.  Killed  with  ether  and  autopsy  at  once. 
The  pancreas  shows  a  few  old  adhesions  around  its 
head.  The  lower  arm  is  reduced  to  a  thread  of 
fibrous  tissue  and  no  parenchyma  can  be  seen.  The 
head  shows  a  few  tiny  islands  of  parenchyma  which 
are  pigmented  and  yellow  —  not  over  2  mm.  in 
diameter.  The  upper  arm  shows  a  few  scattered 
nodules  of  gray  tissue  embedded  in  scar  tissue  —  the 
largest  measuring  i  mm.  in  diameter.    The  section 
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shows  a  most  extreme  grade  of  chronic  atrophic  pan- 
creatitis with  only  small  clusters  of  acini  and  islands 
embedded  in  a  mass  of  scar  tissue. 

HiEMORRHAGIC  PANCREATITIS   WITH  NECROSIS 

AND   ENCAPSULATION,   FOLLOWED   BY 

STRICTURE   OF   BILE   DUCT 

Dog  12-109.     Male  mongrel,  weight  27  pounds. 

April  26,  II  A.M.  Operation;  ether  anaesthesia. 
Bile  (20  cc.)  injected  rapidly  into  pancreatic  duct. 
CEdema  and  ecchymoses  appeared  at  once  all  over 
the  entire  pancreas.  It  appeared  to  be  a  fatal  in- 
jury.    Abdomen  closed  tight. 

2  p.  M.     Dog  looks  very  sick;  has  been  vomiting. 

April  27,  10  A.  M.  Dog  looks  very  sick  and  will 
not  stand  up. 

April  28.  Dog  looks  a  little  better  but  still  very 
sick. 

April  31.     Dog  is  much  better. 

May  10.  Dog  has  been  vomiting  and  losing 
ground.     4  p.  m.    Death. 

Autopsy  at  once.  Peritoneal  cavity  contained 
200  cc.  of  blood-tinged  fluid,  rich  in  bile;  the  perito- 
neal surfaces  are  rather  granular  and  show  a  little 
exudate.  The  common  bile  duct  is  narrowed  and 
almost  completely  closed  by  scar  tissue  in  the  head 
of  the  pancreas,  which  is  densely  adherent  to  all  the 
adjacent  structures.  Icterus  is  well  marked.  The 
pancreas  is  represented  by  a  dense  capsule  of  con- 
nective tissue  in  which  one  finds  a  core  of  soft, 
cheesy,  necrotic  material — the  remains  of  the  necrotic 
parenchyma.  In  parts  of  the  organ  one  finds  some 
nests  of  fairly  well  preserved  hard  pancreatic  paren- 
chyma. All  the  tissue  shows  old  fat  necroses  and 
rusty  staining,  the  results  of  haemorrhage.  Sections 
show  great  destruction  of  parenchyma  with  much 
formation  of  new  granulation  and  scar  tissue. 

The  two  preceding  experiments  illustrate 
the  remarkable  recuperative  power  of  the 
pancreas  following  a  very  extensive  haemor- 
rhagic  pancreatitis  with  necrosis.  In  both 
cases  the  abdomen  was  closed  tight  after 
producing  the  pancreatitis,  which  was  looked 
upon  as  surely  fatal.  In  spite  of  almost  com- 
plete destruction  of  the  gland,  the  injury  was 
repaired  and  the  necrotic  tissue  removed  and 
replaced  with  scar  tissue,  in  one  instance  the 
gland  being  represented  finally  by  a  fibrous 
cord.  In  the  second  case  the  new-formed  scar 
tissue  encapsulating  the  necrotic  parenchyma, 
compressed  the  bile  duct  with  appearance  of 
icterus.  It  is  not  necessary  to  cite  more  ex- 
periments, but  it  is  very  easy  to  demonstrate 
the  rapidity  of  repair  in  a  gland  suffering 
from  an  acute  haemorrhagic  pancreatitis, 
provided  the  peritoneal  cavity  is  not  dis- 


turbed and  drained.  If  the  injury  has  been  of 
moderate  severity  (see  second  experiment, 
Dog  C-26)  the  repair  will  be  nearly  complete 
within  one  month  and  the  amount  of  sclerosis 
and  induration  of  the  gland,  considering  the 
primary  injury,  will  seem  very  slight. 

SUMMARY 

The  peritoneal  exudate  in  acute  haemor- 
rhagic  pancreatitis  contains  no  toxic  •  sub- 
stances. It  is  harmless  when  injected  in- 
travenously or  intraperitoneally  in  large 
amounts  into  normal  dogs  or  those  suffering 
from  acute  pancreatitis. 

The  ferments  which  escape  from  the  in- 
jured pancreas  are  rapidly  neutralized,  and 
this  peritoneal  exudate  usually  is  free  from 
proteolytic  ferment^  and  contains  the  same 
amount  of  lipase  as  does  the  blood  serum. 

The  haemorrhagic  peritoneal  exudate  may 
be  looked  upon  as  having  a  neutraUzing  action 
and  appears  to  benefit  rather  than  injure  dogs 
suffering  with  acute  pancfeatitis. 

Dogs  with  acute  haemorrhagic  pancreatitis 
which  are  subjected  to  exploration  and  re- 
moval of  peritoneal  exudate  will  appear 
sicker  than  control  dogs  left  undisturbed. 

The  pancreas  can  survive  remarkable 
grades  of  injury  and  this  factor  of  safety 
should  always  be  considered  in  drawing  de- 
ductions from  any  surgical  procedure.  Its 
capability  of  repair  seems  greatest  when  the 
gland  is  left  undisturbed  in  a  closed  abdomen. 
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A  STUDY  OF  THE  BENIGN  POLYPS  OF  THE  MALE  URETHRA 

By  ALEXANDER  RANDALL,  M.  A.,  M.  D.,  Philadelphia 


PRIMARY  tumors  of  the  urethra,  both 
benign  and  malignant,  occur,  having 
their  origin  from  the  structures  that 
form  the  urethral  walls.  They  can 
scar(?ely  be  called  frequent  in  their  occurrence, 
yet  sufficient  have  been  described  to  show  that 
they  do  occur  more  often  than  the  usual  text- 
books covering  such  subjects  would  lead  one 
to  surmise.  Oberlaender  in  1887,  frankly 
stated  that  he  believed  that  urethral  tumors  in 
the  male  occurred  as  frequently  as  bladder 
tumors,  or  as  caruncle  in  the  female,  and  that 
their  diagnosis  is  missed  by  incompleteness 
or  the  lack  of  endoscopic  research. 

Older  literature  contains  many  interesting 
references  to  such  growths  as  foimd  p)ost- 
mortem,  and  several  of  the  museums  abroad 
have  preserved  excellent  specimens,  but  Tar- 
nowsky,  in  1872,  first  described  the  urethro- 
scopic  appearance  of  these  tumors  in  the  living 
subject.  Since  then  a  number  of  isolated 
cases  have  been  reported,  and  the  literature 
has  been  enriched  especially  by  Grlinfeld, 
who,  in  1 88 1,  reported  18  cases  of  urethral 
neoplasm;  by  Klotz  who,  in  1895,  cited  5 
cases;  by  Burckhardt  who,  in  1906,  added  20 
cases;  and  by  Frank  who  reported  8  cases  in 
1907. 

Of  the  malignant  tumors  of  the  urethra, 
Oberlaender  appears  to  have  been  the  first  to 
diagnose  primary  carcinoma  of  the  urethra. 
His  observations  were  made  in  1893  and  to  the 
present  time  no  less  than  twenty-five  diflferent 
writers  have  made  similar  diagnoses,  while 
sarcoma  has  been  met  with  by  ten  or  more 
observers,  three  of  these  cases  probably  being 
true  melanotic  sarcoma  of  urethral  origin. 

The  benign  tumors  of  the  urethra  have  had 
attention  paid  to  them  especially  in  the 
female,  where  the  large  group  known  as  carun- 
cles are  not  at  all  infrequently  met  with.  This 
undoubtedly  is  due  in  part  to  the  short  length 
of  the  female  urethra  and  the  ease  of  examin- 
ing the  same.  In  the  male,  however,  where 
we  are  justified  in  expecting  similar  conditions 
of  etiological  moment  to  arise,  the  case  reports 


of  benign  tumors  may  be  spoken  of  as  rare, 
and  the  fact  that  but  few  investigators  have 
been  able  to  gather  together  a  sufficient  num- 
ber of  cases  to  deal  with  the  varying  patho- 
logical pictures,  created  the  incentive  for  this 
study.  It  is  interesting  to  find  Lallemand, 
back  in  1839,  bemoaning  the  rarity  with 
which  the  posterior  urethra  is  examined  at  the 
post-mortem,  and  even  if  exposed  how  seldom 
indeed  one  sees  fit  to  make  sections  of  any 
part  of  it.  This  is  as  true  to-day  as  the  day 
it  was  written,  and  to  this  neglect  is  due  the 
paucity  of  knowledge  of  the  pathological 
changes  that  its  walls  undergo,  as  is  also  true 
of  our  lack  of  knowledge  of  the  pathology  of 
the  colliculus,  whose  importance  endoscopic 
work  is  daily  proving  to  a  reluctant  profession. 

One  finds  in  going  over  the  literature  that 
there  has  been  handed  down  to  us  a  classifica- 
tion of  these  benign  growths  based  upon  their 
similarity  in  appearance  to  various  worldly 
objects  and  hence  we  have  such  terms  as 
polypus,  if  single  and  pedunculated;  papil- 
loma, if  with  multiple  attachments;  tuber,  if 
raised  and  rounded;  fimgus,  if  mushroomed 
in  shape;  also  the  adjectives  cauliflowered, 
villous,  and  dendritic,  all  of  purely  descriptive 
character.  The  various  authors  also  speak  of 
these  growths  in  their  descriptions  as  excres- 
ences  and  as  vegetations,  as  camosities  and  as 
fungosities,  as  caruncles  and  as  condylomas, 
as  papillomas  and  as  glandular  or  adenoma- 
tous polyps,  asfimgoid  and  as  papillary  poljrps; 
some  are  called  papillary-polypoid  angiomas, 
some  vascular  pol)^s,  some  urethral  warts, 
and  some  urethral  hemorrhoids,  etc. 

Those  who  have  entered  upon  the  histologi- 
cal study  of  these  benign  growths  have  tried 
to  honor  the  usage  of  the  older  terms,  and 
have  thus  gotten  to  apply  many  titles  whose 
true  meanings  are  obscured  in  the  clash  be- 
tween macroscopic  appearance  and  histological 
structure  and  origin.  I  do  not  wish  to  add 
new  terms  to  the  already  overburdened 
nomenclature,  for  the  time  is  not  yet  ripe  for 
the  classification  of  the  neoplasms,  and  I  will 
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try  only  to  correlate  the  nomenclature, 
originating  as  it  did  from  such  descriptive 
macroscopic  examination,  and  to  attempt  to 
group  the  growths  from  a  histological  view- 
point into  types,  as  near  as  possible  to  corre- 
spond with  the  older  terms. 

The  benign  tumors  of  the  urethra  may  be 
divided  into  the  (a)  fibromas;  (6)  myomas; 
{c)  cysts;  (d)  polyps.  Here  the  word  polyp  is 
used  purely  as  a  generic  term,  because  of  its 
freedom  from  histological  significance,  to 
stand  as  the  name  covering  the  entire  group  of 
benign,  pedunculated  or  sessile,  intra-urethral 
proliferations,  not  included  in  the  other 
classes  mentioned,  and  it  is  to  this  group, 
the  polyps,  that  I  desire  to  draw  your  atten- 
tion at  this  time. 

Though  the  material  of  this  paper  is  Umited 
to  the  polyps  as  they  occur  in  the  male  ure- 
thra, a  brief  summary  of  the  opinions  one  finds 
expressed  in  the  Uterature  and  the  terminology 
used,  in  both  the  male  and  the  female,  con- 
cerning these  growths,  will  be  necessary  for  a 
thorough  imderstanding  of  the  subject. 

The  terms  usually  used  by  the  majority  of 
authors  in  considering  these  growths  divides 
them  into  four  types,  and  they  have  generally 
been  classified  as  either  a  polyp,  a  papilloma, 
a  caruncle,  or  a  condyloma.  The  terms 
vegetation  and  excrescence  are  very  often 
used,  and  yet  used  so  loosely  that  in  many 
instances  it  hardly  allows  of  any  conclusion 
being  arrived  at  as  to  what  the  writer  has 
reference.  This  is  especially  true  in  the 
observations  of  the  men  prior  to  the  time  and 
the  writings  of  Tarnowsky  and  of  Griinfeld. 
To  differentiate  the  four  types  of  growths, 
above  named,  let  us  consider  how  the  various 
authorities  describe  them,  firstly  from  their 
macroscopic  appearance  and  secondly  from 
their  histological  study,  for  there  is  no  end  of 
difference  of  opinion,  even  among  those  who 
have  given  time  to  sectioning  and  to  micro- 
scopic study  of  such  proliferations.  It  is  not 
my  purpose  to  attempt  to  show  this  diversity 
of  ideas,  but  rather  to  choose  those  whose  views 
are  acceptable,  and  try  by  their  aid  to  sum- 
marize the  prevalent  opinion  as  to  the  true 
t)^  designated  by  these  terms,  that  are  used 
so  generally  and  yet  with  such  a  hazy  meaning. 
The  term  *'pol)^"  is  but  seldom  found  used 


when  histological  study  has  been  performed 
and  is  usually  left  to  designate  the  macroscop- 
ic appearance  of  the  entire  growth  as  it  pro- 
jects from  its  point  of  origin,  giving  a  super- 
ficial yet  circumscribed  and  narrow-based  at- 
tachment. And  here  we  will  leave  the  term 
polyp,  using  it,  as  above  stated,  simply  as  a 
generic  title  for  the  entire  class. 

The  term  "caruncle"  is  extremely  old  and 
one  can  find  a  very  interesting  monograph  on 
this  tumor  written  by  Fern  in  1552.  How- 
ever, in  our  present  day  knowledge  and  accept- 
ance of  the  term,  I  cannot  but  agree  with 
Burckhardt  when  he  says  that  the  carimcle 
belongs  exclusively  to  the  female,  and  with 
Neuberger,  that  it  is  their  most  frequentiy 
occurring  urethral  tumor.  That  similar 
growths  occur  in  the  male,  probably  owing  to 
similar  etiological  factors,  I  do  not  doubt,  and 
we  must  accept  this  name  as  typifying  a  type 
until  we  find  out  its  analogue  in  the  male  and 
from  its  histological  structure  designate  it. 

From  a  macroscopic  viewpoint  Fritsch  de- 
scribes a  caruncle  as  a  "small,  vascxilar  growth 
covered  with  pavement  epithelium,  of  var3dng 
lengths  and  mostiy  symetrically  roimd  or 
oval;  it  is  seldom  lobular."  Shroder  describes 
it  as  a  "small,  broad-based  or  pedunculated 
polypoid  growth,  which  frequentiy  develops 
at  the  urethral  orifice."  Burckhardt  says 
"their  color  is  dull  red  to  bluish,  their  surface 
generally  glazed,  oft  times  rough  and  granular, 
that  they  are  rich  in  blood  vessels  and  bleed 
very  freely  on  the  slightest  lesion." 

Microscopically,  Neuberger  says  that  they 
consist  of  loose  connective  tissue,  contain 
many  greatly  dilated  blood  vessels,  whose 
lumina  are  ofttimes  filled  with  mono-  and 
polynuclear  leucocytes.  The  cells  of  the 
adventitia  are  swollen  and  irregular,  and  the 
vessel  walls  thickened.  Surrounding  the 
vessels  is  a  high-grade  infiltration  of  typical 
plasma  cells  which  often  cover  the  entire 
vessel  wall,  or  only  part  of  it  is  surrounded  like 
a  wall.  The  epithelium  is  mostiy  of  a  many- 
layered  pavement  type,  whose  under  layer  is 
usually  of  cuboidal  cells.  He  says:  "An 
especially  striking  development  of  the  papil- 
lae, that  is,  an  active  epithelial  proliferation 
(as  in  condyloma  acuminata),  was  observed  in 
only  a  few  cases."    Neuberger  showed  also 
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that  the  caruncles  may  vary  rather  widely  in 
their  histological  characteristics,  and  he  men- 
tions finding  some  containing  glandular  tissue. 
More  recently  Lange  devoted  some  time  to 
the  study  of  58  specimens  of  caruncle  which 
occurred  in  a  series  of  1000  cases  examined;  of 
these  he  showed  that  19  were  granulomas, 
probably  of  irritative  (infectious)  origin,  while 
39  were  true  new  growths.  He  also  describes 
glandular  tissue  occurring  in  some  of  his  speci- 
mens. Williamson  and  Attlee  in  a  critical 
study  of  the  "Morbid  Conditions  of  the 
Meatus  Urinarius  in  the  Female,"  substantiate 
the  work  of  Lange  as  to  the  variation  of  the 
histology  of  caruncle.  They  subdivide  them 
into  various  types,  and  apparently  leave  the 
older  term  "caruncle"  to  cover  this  entire 
class  of  neoplasms,  in  much  the  same  way  as 
I  use  the  word  polyp  in  this  paper. 

This  review,  unfortunately,  does  not  lead 
us  to  a  very  concise  idea  of  the  histology  of 
caruncle,  but  it  proves  to  us  that  the  term 
includes  a  typical  macroscopic  picture  of  a 
growth  which  on  the  other  hand  may  vary  in 
its  histological  structure. 

The  term  "papilloma"  is  found  very 
frequently  used  as  descriptive  of  urethral 
growths,  and  is  generally  made  to  signify  a 
polyp  whose  surface  is  visibly  clef  ted  and  sup- 
ports visible  papillary  outgrowths,  and  whose 
base  is  more  sessile  than  pedunculated.  One 
is  always  diverted  while  reviewing  the  litera- 
ture by  the  interspersion  of  macroscopic  and 
microscopic  descriptions.  Von  Antal,  for 
instance,  who  is  frequently  quoted,  gives  us 
the  older  conception,  the  macroscopic,  in  a 
nutshell  when  he  says:  "If  the  tumor  has  a 
smooth  surface,  a  broad  base  and  ends  sharply 
it  can  be  called  a  caruncle;  if  it  has  the  same 
smooth  surface  but  with  an  outspoken  pedicle, 
it  is  designated  by  the  name  of  polypus;  if  on 
the  surface  of  the  tumor  are  numerous  warty 
projections,  it  is  termed  a  papilloma;  if  the 
tumor  possesses  many  new-formed  vessels, 
we  call  it  an  angioma;  yet  all  these  conditions 
represent  a  fundamental  type,  a  connective 
tissue  tumor."  Such  is  the  conception  in  the 
minds  of  many  to-day,  that  to  be  a  papilloma 
a  tumor  should  be  visibly  villous,  or  at  least 
cauliflowered,  in  appearance,  yet  in  one  of 
my  cases  the  true  pathology  was  only  revealed 


when  a  microscopic  section  showed  it  to  be  a 
villous  forming  growth.  This  corruption  has 
lead  Adami  and  McCrae  to  say:  "The  term 
papilloma  conveys  to  the  mind  nothing  but 
an  anatomical  description  of  the  form  of  the 
tumor  and  makes  no  statement  about  its 
histological  nature,  yet  for  the  class  of  tumors 
so  described  there  is  no  term  which  is  more 
used  by  the  clinician,  and  we  have  therefore 
to  utilize  this  term,  coupled  with  a  qualifying 
adjective  to  indicate  the  nature  of  the  papil- 
loma under  discussion." 

As  for  the  microscopic  appearance  of  the 
urethral  papillomas  they  are  as  true  to  their 
type  as  any  that  are  found  elsewhere  on  the 
body.  Burckhardt,  Oberlaender  and  Neu- 
berger  all  agree  to  limit  this  term  to  the  neo- 
plasms that  have  their  origin  from  the  prolif- 
eration of  the  papillae  and  their  vessels,  which 
Neuberger  emphasizes  as  "the  essential  char- 
acteristic." 

However  well  the  term  papilloma,  per  se,  is 
understood,  there  has  been  marked  confusion 
created  by  the  use  of  another  word,  also  of 
what  might  be  called  macroscopic  origin,  to 
which  various  writers  have  tried  to  apply  a 
typical  microscopic  picture.  This  is  by  the 
use  of  the  term  "condyloma"  to  describe  a 
form  of  urethral  growth.  Winckel  says  he 
applies  it  to  the  poorly  vascularized  papillom- 
as. Oberlaender  says  he  differentiates  the 
condylomas  and  papillomas  "  both  quantita- 
tively and  qualitatively,"  quantitatively  in 
that  the  former  are  foimd  in  many  parts  over 
large  areas,  and  quaUtatively  in  that  they  are 
distinguished  by  their  volume  and  their  firm 
structure.  Griinfeld  is  frank  and  I  believe 
nearer  the  mark  when  he  says :  "  In  individuak 
who  have  condyloma  as  a  general  covering  in 
the  region  of  the  genitalia  and  are  perhaps  also 
affected  with  growths  on  the  mucous  mem- 
brane (vestibule,  vagina,  orifice  urethrae), 
that  they  on  the  last  analysis  do  not  differ 
from  one  another  and  are  less  analogous  to  the 
polyps  in  their  outer  form  than  in  their  histo- 
logical appearance.  Even  the  described  car- 
uncle of  Linhart  scarcely  dared  be  distin- 
guished on  microscopic  examination,  from 
polyps  and  condyloma.  Therefore  I  make 
it  a  custom  respecting  the  urethral  mucous 
membrane,    to    use    as    synomymous     the 
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terms  polyp  and  condyloma."  However, 
Burckhardt  draws  a  distinction  between  the 
two,  and  this  subject  would  not  be  complete 
without  quoting  the  opinion  of  this  careful 
observer.  His  point  is  this:  '*The  papilloma 
arises  generally  from  the  papillae  and  the 
abundant  vessels;  the  latter,  often  dilated,  lie 
in  a  connective  tissue  stroma  that  is  rich  in 
embryonic  cells.  The  existing  papillae  in 
different  stages  of  hypertrophy  carry  on  their 
surface  a  pavement  epithelium;  their  vessels 
run  parallel  to  their  long  axes.  While  the 
condyloma  has  in  general,  a  histological  con- 
struction the  same  as  is  true  of  the  papilloma, 
yet  it  is  constituted  of  stout  fibrillary  connec- 
tive tissue,  cell  poor,  and  contains  but  few 
vessels.  In  consequence  the  entire  tissue 
shows  a  firmer  structure  than  the  papilloma. 
The  covering  epithelium  is  very  thick  and 
epidermized,  the  entire  surface  cauliflowered 
or  scalloped  (cockscombed).  In  place  of  the 
high  red,  to  bluish  red  color  of  the  papilloma, 
we  have  a  pale  red  to  grayish  white,  approach- 
ing the  color  of  the  outer  skin." 

So,  apparently,  we  have  these  three  types  of 
benign  growth,  occurring  in  the  male  or 
female  urethra,  varying  as  to  degree  and  form 
of  the  structure  of  either  the  epithelial  cover- 
ing or  the  stroma,  beginning  first  with  the 
caruncle  with  its  three  or  four  layered 
epithelium  and  loose  cellular  connective  tissue 
(the  older  conception) ;  then  to  the  papilloma 
with  its  hypertrophied  papillae,  formed  of  a 
similar  stroma  and  with  a  many-layered  pro- 
liferating epithelium  covering  its  villous  pro- 
jections; and  finally  the  condyloma,  character- 
ized by  a  dense  epithelium  and  a  sparse,  cell 
poor,  and  firm  connective  tissue. 

However,  when  we  recall  to  mind  the  ana- 
tomical features  of  the  tissues  that  wall  the 
urethra,  and  the  fact  that  these  small  growths 
may  arise  from  the  proliferation  of  any  or 
all  of  these  tissues  in  varying  proportions, 
such  sharply  drawn  subdivisions  into  caruncle 
(angioma),  papilloma,  condyloma,  et  cetera, 
becomes  a  question  of  degree  rather  than  of 
kind. 

There  is  a  form  of  benign  polypoid  growth 
occurring  in  the  male  urethra,  which  one  finds 
mentioned  by  only  a  few  observers  (Burck- 
hardt, Wechselmann,  Lydston),  and  the  rea- 


son is  that  only  a  histological  examination 
will  give  the  diagnosis.  This  type  originates 
apparently  from  the  hypertrophy  of  glandular 
structures,  forming  a  polyp  which  contains 
definite  glandular  acini,  and  which  Burck- 
hardt says  shows  a  certain  similarity  to  the 
so-called  mucus  polyps  of  the  nose,  and  from 
the  work  of  Lange  has  also  its  analogue  in  one 
type  of  the  female  caruncle.  Burckhardt  re- 
ports five  such  cases,  giving  an  illustration  of 
the  glandular  area  in  two  of  them.  Wechsel- 
mann reports  one  case,  as  does  also  Lydston. 
There  are  yet  two  other  types  of  new  growth 
formation  that  occur  in  the  male  urethra  that 
might  be  mentioned  here,  in  order  to  make 
complete  our  conception  of  what  has  been 
observed  on  this  subject.  Firstly,  the 
terms  excrescences  and  vegetations  have  un- 
doubtedly been  applied  to  a  form  of  prolifera- 
tion of  very  superficial  character,  and  closely 
akin  to  granulation  tissue  as  seen  elsewhere  on 
the  body.  That  the  older  writers  used  this 
term  loosely  is  true,  and  undoubtedly  included 
other  forms  of  urethral  growths.  Their  ob- 
servations were  mostly  post-mortem  findings 
and  descriptions,  but  to-day  as  we  see  such 
conditions  endoscopically,  the  resemblance  is 
easy  of  recognition  and  the  mistake  will  be 
less  frequently  made.  The  second  type  is  the 
condition  known  as  cystitis  colli  proliferans 
cedematosa,  as  first  described  by  Zechmeister 
and  Matzenauer,  and  considered  by  them  to 
be  due  to  a  lymph  stasis.  The  histological 
investigation  of  Zechmeister  and  Matzenauer 
showed  it  to  be  an  oedematous  infiltrated 
granulation  tissue,  with  young  connective 
tissue  formation,  showing  in  many  places 
spindle  formed  cells;  the  interstices  unevenly 
distended  and  stretched  with  a  serous  fluid. 
This  subject  has  also  been  approached  by 
Zuckerkandl  in  what  he  calls  cystitis  chronica 
proliferans.  Orth  calls  it  cystitis  productiva, 
Kolischer  oedema  bulbosa,  and  Stoerk  cystitis 
proliferans  cedematosa.  Most  of  these  terms 
are  applied  as  the  condition  occurs  within  the 
bladder,  but  its  site  of  selection  about  the 
vesical  neck,  trigone,  and  internal  sphincter 
speak  for  its  being  one  and  the  same  condition, 
both  in  its  etiology,  its  pathology,  and  its 
appearance,  whether  it  is  localized  to  the  blad- 
der cavity  or  spreads  down  into  or  is  localized 
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in  the  posterior  urethra.  Knorr  considers  it 
due  to  chronic  irritation.  Gross  and  Paschkis 
find  an  association  between  it  and  anomalies 
both  psychical  and  sexual.  Hertle  cites  a  case 
occurring  in  the  female  urethra,  while  Goro- 
distsch  describes  it  in  the  male,  where  it  was 
associated  as  well  with  two  definite  polypoid 
proliferations.  I  have  likewise  examined  a 
similar  case  endoscopically,  and  removed 
with  an  endoscopic  rongeur  one  of  the  juicy, 
cedematous  protuberations  that  lined  the 
posterior  urethra  from  the  back  end  of  the 
colliculus  to  the  vesical  orifice,  and  though  it 
is  my  sincere  regret  that  this  specimen  was  lost 
to  histological  study,  yet  the  endoscopic  ap- 
pearance was  so  different  from  that  of  any 
other  type  of  urethral  proUferation  that  I  feel 
assured  that  the  condition  is  one  apart  from 
the  growths  now  at  hand,  where  actual  tissue 
formation  has  permanently  taken  place. 

It  has  been  my  opportunity^  to  observe  9 
cases  of  benign  urethral  polyp,  herein  report- 
ed, and  the  histological  study  of  the  nine 
specimens  removed  has  allowed  of  a  grouping 
of  these  cases  on  what  seems  to  be  a  more 
scientific  pathological  basis  than  heretofore 
proposed. 

Desirous  of  weeding  out  old  and  faulty 
nomenclature,  and  trying  to  place  these 
growths  of  the  male  xirethra  upon  a  classifica- 
tion based  on  their  histological  structure,  I 
would  limit  certain  of  the  older  terms  to 
macroscopic  appearances  only.  I  know  that 
it  is  ofttimes  wrong  to  try  to  destroy  time- 
honored  terminology,  yet  when  the  same  is  at 
fault  I  do  not  believe  in  fostering  misunder- 
standings; therefore,  let  the  term  caruncle  be 
limited  as  Burckhardt  and  others  claim  it 
should,  to  the  characteristic  external  urethral 
growth  of  the  female,  without  reference  to  its 
histological  structure,  which  may  vary  great- 
ly, as  shown  by  Neuberger,  Lange,  and 
Williamson  and  Attlee.  Let  the  term  con- 
dyloma be  dropped  from  the  classification  of 
urethral  tumors,  certainly  of  the  male,  for  a 
true  type  of  this  tumor  has  never  been 
described  in  the  male  urethra.  Whereupon, 
under  the  common  name  of  polyp,  the  benign 
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growths  of  the  male  urethra  would  show  histo- 
logically the  three  following  types,  which  I  will 
endeavor  to  illustrate  with  cases: 

1.  Pure  type  or  benign  fibrous  poljrp. 

2.  Villous  (or  papillomatous)  type  or  be- 
nign villous  polyp. 

3.  Glandular  type  or  benign  glandular 
polyp. 

BENIGN  FIBROUS  POLYPS 

Case  i.  No.  1378.  Age  29.  Admitted  April  7, 
191 2.  Denies  venereal  infection.  Complains  of  a 
slight  discharge,  a  stinging  pain  during  urination 
located  at  the  peno-scrotal  junction,  and  also  under 
the  glans.  He  has  pain  at  no  other  time  and  in  no 
other  place.  These  symptoms  have  existed  for  the 
last  three  or  four  years.  Glass  No.  i  and  No.  2 
clear.  Bulbous  bougie  No.  27  F.  detects  an  "in- 
filtration" at  about  two  and  a  half  inches  from  the 
meatus.  - 

July  3,  191 2.  Patient  has  been  regularly  treated, 
during  the  last  three  months,  with  sounds,  and  has 
been  twice  cystoscoped,  the  bladder  being  pronounced 
negative.  Endoscopy,  Posterior  urethra  tender, 
colliculus  is  nodular  and  slightly  irregidar,  walls  of 
the  urethra  are  injected  and  reddened.  Utricle  lies 
gaping  in  the  mid-line.  Silver  nitrate  application. 
Anterior  urethra  at  about  the  suspensory  lig.  pre- 
sents a  pol3rp,  hanging  from  the  two  o'clock  aspect  of 
its  lumen;  it  is  approximately  one  and  a  half  cm. 
long,  by  one  half  of  a  cm.  broad.  Its  walls  are 
smooth.  Removed  with  an  endoscopic  rongeur; 
20  per  cent  silver  nitrate  solution  applied  to  its 
place  of  attachment. 

July  11,1912.  Endoscopy,  Site  of  tumor  appears 
cedematous  and  slightly  strictured,  probably  due  to 
the  caustic.     No  apparent  growth. 

July  25,  19 1 2.  Endoscopy,  Posterior  urethra 
normal,  area  in  ant.  urethra  that  was  cauterized  is 
slightly  strictured,  due  to  an  cedematous  mucus 
membrane. 

Aug.  30,  191 2.  Patient  has  been  getting  weekly 
dilatations  with  sounds  with  massage  of  the  stric- 
tured area.  Endoscopy.  Posterior  urethra  normal. 
Site  of  polyp's  growth  much  better  and  walls  are  but 
little  thickened;  central  point  is  slit-shaped. 

Sept.  3,  191 2.  Glass  No.  i  and  No.  2  clear.  No 
discharge.     Symptoms  entirely  gone. 

The  use  of  so  strong  a  silver  nitrate  solution 
on  a  swab  in  the  anterior  urethra  will  not  be 
tried  again:  it  undoubtedly  caused  a  local 
annular  constriction,  which  however,  soon 
cleared  up.  This  patient  described  a  vibra- 
tory thrill  that  he  felt  while  urinating,  and 
was  able  to  associate  the  point  at  which  he  felt 
it,  with  the  point  from  which  the  poljrp  was 
excised. 

The  growth  (Fig.  i)  illustrates  the  simplest 
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type  of  polyp.  It  is  composed  of  a  loose  con- 
nective tissue  stroma,  with  vessels  running  in 
its  long  axis,  and  a  thin  epithelial  covering. 
There  has  taken  place  considerable  extravasa- 
tion of  blood  into  the  tissues,  due  most  prob- 
ably to  the  crushing  with  a  flat-faced  rongeur 
at  the  time  of  removal,  as  this  patient  never 
complained  of  any  urethral  haemorrhage. 

Case  2.  No.  58.  Age — .  Admitted  August  12, 
191 2.  History  of  previous  venereal  infection  not 
given.  Trouble  of  five  years'  duration.  Complains 
of  pain  at  the  onset  of  urination,  some  pain  and  dis- 
comfort in  the  perineum  and  suprapubic  region,  no 
other  urinary  symptoms.  No  discharge.  Never 
masturbated  or  passed  any  blood;  no  sexual  dis- 
turbance except  nocturnal  emissions  at  least  once  a 
week. 

August  12,  191 2.  Endoscopy.  Colliculus  very 
tender  and  three  times  normal  in  size,  back  of  the 
caput  on  the  left  superior  urethral  wall  in  the  region 
of  two  o'clock,  is  a  polypoid  protuberance,  white 
walled  and  distinct  in  color  from  the  surrounding 
engorged  urethral  mucus  membrane.  It  is  about  6 
mm.  long  and  can  be  moved  about  as  if  quite  pedun- 
culated, yet  feels  firm  and  stands  outright  from  the 
wall.  Seized  with  rongeur  and  removed  with  some 
difficulty  because  of  its  toughness.  Base  cauterized 
with  silver  nitrate  stick.  Ant.  urethra  normal. 
This  patient  has  been  lost  to  subsequent  observation. 

The  specimen  (Fig.  2)  is  a  beautiful  example 
of  the  benign  fibrous  type,  with  three  or  four 
layered  epithelial  covering,  a  loose,  cell  poor, 
connective  tissue  stroma,  with  the  vessels 
running  in  the  plane  of  the  long  axis  and  here 
and  there  a  stray  muscle  fiber.  Scattered  at 
varying  points  on  the  surface  one  sees  the 
common  form  of  mucous  gland  dipping  down 
into  the  stroma,  while  in  the  region  of  the  base 
the  epithelium  presents  a  sight  tendency  to- 
wards redundancy  and  becomes  somewhat 
thickened.  On  the  side  at  one  point  is  an 
area  of  round-cell  infiltration,  evidently  due 
to  a  local  infection  of  a  mucous  gland. 

Case  3.  No.  1144.  Age  44.  Admitted  Dec. 
29, 191 1.  Has  had  gonorrhoea  several  times  and  now 
has  a  profuse  discharge  again.  There  is  frequency 
and  urgency  present,  but  no  haematuria.  Glass  No. 
I  and  No.  2  doudy.  Received  regular  treatment 
for  acute  gonorrhoeal  urethritis  until  the  middle  of 
May,  at  which  time  he  still  had  a  slight  morning  dis- 
charge, glass  No.  I  was  slightly  doudy,  and  glass 
No.  2  was  clear.  The  prostate  was  slightly  indurat- 
ed and  fixed,  with  a  few  adhesions,  not  enlarged,  not 
tender;  prostatic  secretion  showed  a  few  pus  cells. 
No.  29  F.  sound  passes  to  the  bladder  with  ease. 

May  24,  19 1 2.     Endoscopy,     Pendulous  urethra 


normal,  bulbous  urethra  shows  marked  infiltration 
and  oedema,  mucus  membrane  lustreless  and  quite 
thickened  (beginning  stricture).  In  the  mem- 
branous urethra  is  a  small  polypoid  growth  arising 
from  the  eight  o'clock  aspect  of  the  urethral  lumen; 
same  was  successfully  removed  with  a  curette. 

July  28,  191 2.  Patient  has  continued  soundings 
and  to-day  his  urine  is  quite  clear. 

Unfortunately  the  specimen  remeved  from 
this  case  was  allowed  to  dry,  and  though 
subsequent  treatment  of  it  made  sectioning 
and  histological  study  possible,  it  does  not 
warrant  photography.  However,  it  presents 
a  loose  connective  tissue  stroma  similar  to 
cases  I  and  2,  with  a  rather  marked  extravasa- 
tion of  blood.  There  are  definite  blood  vessels 
to  be  made  out,  connective  tissue  fibers,  and 
a  few  muscle  fibers.  The  whole  was  encased 
in  a  fairly  thin  epithelial  covering  which  for 
the  most  part  was  pavement  in  type. 

Case  4.  No.  564.  Age  31.  Admitted  Feb.  19, 
19 13.  Gonorrhoea  five  and  seven  years  ago,  no 
venereal  sores.  Complains  that  since  '' strain'*  two 
years  ago  he  has  had  a  small  swelling  on  the 
under  side  of  the  urethra.  This  has  not  varied  in 
size  until  three  weeks  ago  it  seemed  to  get  larger  and 
harder,  and  at  the  same  time  he  first  noticed  a  slight 
discharge.  Urination  was  painful  and  it  gave  him  a 
stinging  sensation  before  onset.  Has  seen  no  blood, 
and  has  no  chordee. 

There  is  no  discharge  visible.  Glass  No.  i  and 
No.  2  clear.  Under  the  urethra  is  quite  a  hard  nod- 
ule the  size  of  a  large  pea  and  about  one  and  a  half 
inches  from  the  meatus.  Endoscopy.  In  the  region 
of  the  tumor  a  nodular  swelling  arises  into  the  field 
from  the  fioor  of  the  urethra;  the  mucous  membrane 
over  it  is  pale  and  glassy,  but  not  broken  at  any 
point.  Just  posterior  to  this  area  is  a  small  pedun- 
culated polyp  standing  upright  from  the  floor  of  the 
urethra  and  about  8  mm.  in  length;  it  was  seized  with 
a  rongeur  and  removed.  The  tumorous  mass  was 
twice  indsed  deeply  with  an  endoscopic  knife  from 
the  urethral  aspect,  but  no  fluid  was  seen  to  exude. 

Feb.  28,  19 13.  Endoscopy,  The  nodule  is  possi- 
bly one  third  smaller  in  size  on  external  examination. 
From  the  urethral  aspect  the  site  of  the  polyp  is 
covered  with  a  linear  scar,  while  the  point  of  incision 
into  the  mass  is  ragged  and  slightly  ulcerated. 

The  character  of  the  associated  tiunor  mass 
is  questionable.  The  patient  has  not  re- 
turned for  any  further  observation;  however, 
I  feel  that  in  all  probability  it  was  a  benign 
encapsulated  fibroma.  The  polyp  stood  up- 
right and  was  solid  and  firm  of  structure.  The 
section  (Fig.  3)  shows  a  benign  fibrous  polyp 
with  the  results  of  a  chronic  infectious  process 
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superimposed  upon  it.  The  stroma  is  filled 
with  a  round  cell  infiltrate  and  there  is  a 
marked  increase  in  the  vascularity.  The 
epithelium  is  of  the  same  type  as  in  the 
previous  cases;  the  stroma,  though  infiltrated, 
is  similar  in  its  architecture  with  here  and 
there  a  stray  muscle  bundle  throughout  it. 
This  polyp  may  be  subclassed  (after  William- 
son and  Attlee)  as  a  granuloma,  due  to  the 
marked  round  cell  infiltration,  though  I 
believe  its  original  structure  to  be  the  same  as 
the  foregoing  cases,  and  the  infiltration  but  the 
by-product  of  the  chronic  infectious  process. 

Remarks.  This  type  of  urethral  polyp 
constitutes  histologically  the  simplest  forma- 
tion, composed  of  fairly  loose  connective 
tissue,  forming  a  fine  fibrillary  network  and 
supporting  thin  walled  vessels,  the  axes  of 
which  run  parallel  to  the  long  axis  of  the 
growth.  The  vessels  are  engorged  and  at 
points  extravasation  has  taken  place  (Case  i), 
but  nowhere  do  we  see  such  marked  vascu- 
larity as  would  warrant  classifying  them  as 
angiomata. 

Localized  round  cell  infiltration  may  be 
present,  probably  due  to  a  focus  of  infection 
(Case  2).  In  Case  4  there  is  a  general  round 
cell  infiltration  throughout  the  growth, 
associated  with  chronic  granulation  tissue, 
undoubtedly  due  to  a  continued  infection,  as 
in  Cases  i  and  2  where  infectious  discharge 
was  absent,  the  stroma  presents  an  entirely 
different  picture.  Case  4  shows  very  prettily 
in  the  area  of  chronic  granulation  tissue  about 
the  base  of  the  tumor,  the  plasma  cell  infiltra- 
tion of  the  vessel  walls  forming  a  parapet 
entirely  surrounding  or  about  one  side  of  the 
vessels,  as  spoken  of  by  Neuberger. 

This  type,  **the  benign  fibrous  polyps," 
histologically  constitutes  the  analogue  of 
the  pure  form  of  caruncle  as  found  in  the 
female.  It  is,  probably,  the  most  fre- 
quently occurring  benign  polyp  of  the  male 
urethra,  as  is  true  of  the  simple  caruncle  in  the 
female.  They  may  occur,  as  these  cases 
show,  at  any  point  along  the  urethral  canal, 
nor  do  they  show  any  preference  as  to  the  floor 
or  the  roof  of  the  lumen  for  their  situation. 
It  will  be  seen  that  in  these  cases  the  occur- 
rence of  proliferating  papillae  or  even  the  sug- 
gestion of  such  is  nowhere  present.     One  of 


these  cases  denies  venereal  infection;  all  com- 
plained of  some  urethral  discharge,  except 
Case  2,  whose  growth  was  situated  in  the 
neighborhood  of  the  colliculus,  and  here  vague 
radiating  pains  and  frequent  nocturnal  emis- 
sions replaced  the  annoying  symptom  of  a 
urethral  discharge.  Growths  in  the  posterior 
urethra,  especially  when  about  the  colliculus, 
are  almost  invariably  associated  with  sexual 
disturbances. 

BENIGN  VILLOUS  POLYPS 

Case  5.  No.  1493.  Age  50.  Admitted  May 
28,  191 2.  Has  been  treated  elsewhere  for  a  chronic 
urethral  discharge  and  a  "stricture,"  for  the  last  two 
years.  Complains  of  a  "sensation"  in  the  urethra, 
a  mucoid  discharge,  and  diminished  sexual  desire. 
Endoscopy.  Posterior  urethral  walls  are  engorged. 
Colliculus  is  irregular  and  suggestive  of  some  pro- 
liferative condition;  it  is  hardly  tender  to  the  touch. 
Lightly  curetted,  and  protargol  application.  An- 
terior urethra  shows  signs  of  old  sounding,  being 
sclerosed  in  places  and  the  lumen  cavernous. 

June  10,  191 2.  Says  he  feels  better  and  had  an 
erection  last  night.  Endoscopy.  Piece  removed 
from  the  irregular  area  as  it  suggests  a  polyploid 
proliferation.  Silver  nitrate  application  to  the 
remainder. 

June  17,  191 2.  Since  the  last  treatment  the  pa- 
tient has  had  a  most  successful  coitus,  "as  of  old," 
he  says,  with  a  good  strong  erection  and  organism. 
Endoscopy.  For  the  first  time  the  place  from  which 
the  growth  was  removed  is  definitely  oriented  and 
the  ragged  point  proven  to  be  about  one  half  of  one 
cm.  in  front  of  (distalward  to)  the  colliculus  on 
floor  of  urethra,  it  is  still  slightly  irregular  and  was 
touched  with  silver  nitrate. 

June  25,  191 2.  All  symptoms  are  gone  and  the 
patient  reports  himself  as  well.  Endoscopy.  Area 
again  proven  distalward  to  a  slightly  sclerosed 
colliculus  and  is  still  rough  and  crater  shaped,  of 
about  5x5  mm.  in  extent.     Cauterized. 

It  is  often  difficult  nn  patients  where  the 
condition  is  associated,  as  so  frequently  is  the 
case,  with  a  marked  congestion  of  the  urethral 
walls,  to  pick  up  on  the  first  endoscopy  the 
normal  landmarks  of  the  posterior  urethra, 
and  here  in  this  case  I  believe  the  colliculus 
was  not  seen  at  all  at  the  first  examination. 
This  polyp  measured  approximately  9  mm. 
in  length,  arose  from  evidently  a  proliferating 
base,  and  appeared  suggestive  to  the  naked 
eye  to  be  villous  forming;  i.e.,  papillomatous. 
The  section  (Fig.  4)  comprises  only  a  part  of 
the  growth  and  shows  the  more  delicate  \'illi 
formation. 
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Case  6.  No.  17.  Age  16.  Admitted  Aug.  i, 
191 2.  Gonorrhcea  one  year  ago.  Complains  of  pain 
suprapubically,  slight  frequency  of  urination,  slight 
glassy  discharge  from  the  urethra.  Urination  other- 
wise normal,  sexual  power  and  intercourse  normal. 
Glass  No.  1  and  No.  1  slightly  cloudy.  Prostate  is 
quite  indurated  and  very  tender  in  the  midline. 
Seminal  vesicles  are  negative.  Prostatic  secretion 
shows  about  25  per  cent  pus  cells,  also  corpora 
amylacea  and  granule  cells.  Endoscopy.  Collicu- 
lus  enlarged,  glary,  sodden,  and  lustreless;  <cdema  is 
marked,  as  is  also  tenderness.  Silver  nitrate  appli- 
cation.    Anterior  urethra  normal. 

September  10,  191s.  Endoscopy.  Still  having 
pains.  Colliculus  smaller,  area  about  and  above 
the  utricular  orifice  is  bi lobular  and  pouting.  Silver 
nitrate  application. 

October  1,  1912.  Endoscopy.  Posterior  urethra 
about  the  same,  colliculus  a  little  smaller.  Still 
having  pains.     Put  on  bi-weekly  prostatic  massage. 


Fig.  I.    Case  1. 

November  ti,  1912.  Discharge  gone,  but  is  still 
having  pains. 

November  26,  1912.  Slight  return  of  discharge. 
Endoscopy  and  silver  nitrate  application. 

December  17,  igu.  Endoscopy.  Colliculus  as 
above.     Iodine  application. 

January  29, 1913.  Patient  has  been  returning  and 
getting  prostatic  massage  fairly  regularly.  To-day 
states  that  the  only  relief  that  he  has  had  from  the 
pain  was  after  the  urethroscopic  apphcations. 
Endoscopy.  Back  of  the  apex  on  the  top  of  the 
colliculus  is  the  bilobular  protuberance  above  men- 
tioned, appearing  like  two  linked  sausages.  This 
was  removed  with  the  rongeur. 

February  5,  1913.  Has  been  tree  of  pain  for  three 
days.  Endoscopy.  Colliculus  b  ragged  and  bleeds 
easily,  but  no  protuberance  visible.  Silver  nitrate 
application. 
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February  i2,  1913.  Has  been  perfectly  well  and 
free  of  all  pain  for  the  past  week. 

Here  the  growth  was  not  considered  of  im- 
portance, though  seen  and  reported  at  the 
first  endoscopy.  It  did  not  change  in  char- 
acter and  hardly  in  size  during  the  entire 
period  of  treatment.  Though  the  cauteriza- 
tions seem  to  have  had  some  effect  in  blunting 
the  villi  (Fig.  5),  they  have  had  but  little  in 
removing  the  actual  tumor.  The  early, 
prompt,  and  permanent  benefit  obtained  by 
complete  removal  in  all  these  cases  does  not 
warrant  the  slow  caustic,  rubbing  away  (Ober- 
laender)  or  other  temporizing  methods,  and 
frequently  the  relief  from  symptoms  is 
synchronous  with  the  complete  removal  of 
the  irritating  growth. 

Remarks.  Here  we  have  the  second  type  of 
urethral  polyps,  those  which  show  papillary 
proliferation.  The  stroma  appears  to  be 
similar  to  that  found  in  the  benign  fibrous 
polyps,  possibly  in  these  specimens  a  little 
denser  in  character,  yet  loose,  comparatively 
cell  poor,  and  moderately  vascular.  The 
epithelial  covering  may  be  of  two  types.  In 
Case  s  at  the  base  one  finds  a  many-layered 
epithelium,  composed  of  densely  packed 
cuboidal  cells,  which  as  one  approaches  the 
free  end  and  the  area  of  \illous  projections, 
gradually  becomes  transformed  into  a  cylin- 


drical epithelium  and  that  which  covers  the 
villi  is  of  only  one  or  at  the  most  two  cells 
thick.  Each  villus  has  a  definite  connective 
tissue  stroma  and  one  or  more  engorged 
capillary  vessels.  Case  6  does  not  present 
such  a  clear  cut  picture.  This  patient  did 
not  have  a  pedunculated  but  a  sessile  pro- 
tuberance, which  was  a  little  back  of  the  apei 
of  the  colliculus,  and  it  was  probably  not 
observed  during  many  of  the  endoscopies 
because  the  tube  was  only  placed  as  far  as  the 
distal  end  of  the  colliculus  for  cauterization. 
Also  the  villus  projections  undoubtedly 
suffered  from  the  repeated  applications  of 
caustic  silver,  and  we  find  the  epithelium 
thickened  to  a  many-layered  coating  pa- 
proaching  the  pavement  type.  However, 
though  the  specimen  was  rather  chewed  up 
in  its  removal,  one  can  dearly  make  out 
(Fig.  s)  the  hypertrophying  papilla:  and  the 
deep  dipping  in  of  the  epithelium,  and  at  the 
base  may  be  seen  a  group  of  epithelial  nests, 
(unfortunately  cut  in  cross  section  and  the 
central  stroma  having  fallen  out),  which  in  all 
probability  speak  for  more  narked  villous 
formation  in  this  region. 

These  two  cases  representing  the  "benign 
villous  poljTJs  "  both  occurred  in  the  posterio'' 
urethra,  but  one  can  not  draw  from  this  I?ct 
the  conclusion  that  they  are  limited  to  this 
region.  Other  cases,  some  possibly  much 
more  typical  of  a  papilloma,  have  been  report- 
ed occurring  in  the  anterior  urethra  (Briggs, 
Mark,  Klotz,  Fluss,  Payenneville,  and  t^Fur). 
while  true  venereal  warts  have  been  observed 
fairly  frequently  arising  from  the  stratified 
epithelium  of  the  fossa  navicularis.  Marion 
has  recently  reported  a  very  typical  case  oc- 
curring in  the  posterior  urethra  back  of  the 
colliculus,  while  the  classical  work  of  Tamow- 
sky  after  showing  the  relative  frequency  in 
the  anterior  urethra  says  that  "the  bulb, 
the  pars  membranosa,  and  the  pars  prostatia 
not  infrequently  become  the  seat  of  pathologi- 
cally developing  papillfe."  He  also  mentions 
several  cases  recorded  at  autopsy  by  such 
men  as  Civiale,  Amussat,  and  Ricord,  and 
specimens  of  similar  conditions  to  be  found  in 
the  various  museums.  As  a  matter  of  passing 
interest  it  appears  that  the  celebrated  surgeon 
von  Layseau  operated  upon  Henry  the  Fourth 
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about  1607  for  a  papillary  vegetation  of  the 
urethra  that  was  causing  urinary  obstruction. 
That  all  these  reports  and  the  many  others 
that  one  finds  in  the  literatiu-e  are  examples 
of  histologically  true  papillomas  one  has  to 
doubt,  and  I  believe  that  subsequent  micro- 
scopic study  of  such  cases  will  put  the  true 
papilloma  as  the  rarest  of  the  three  types  of 
benign  urethral  polyps,  though  like  the  benign 
fibrous  polyps,  they  may  occur  at  any  point 
along  the  urethral  canal. 

BENIGN  GLANDULAR   POLYPS 

Case  7.'  No.  1913.  Age  17.  Admitted  April 
30,  1913.  Complains  of  "impotence,"  due  to 
premature  ejaculation,  and  poor  erections.  Sexual 
excitement  without  gratification  during  a  number  of 
previous  years.  Denies  venereal  disease.  Urina- 
tion is  normal.  Subject  to  pains  across  the  lower 
back.  Prostate  is  quite  indurated  and  adherent, 
its  secretion  contains  a  quantity  of  pus  cells. 

April  30,  1912.  Endoscopy.  On  the  apex  of  the 
colliculus  is  seen  a  prominently  projecting  polyp, 
standing  upright  and  of  fairly  firm  attachment  and 
structure.  It  is  situated  a  little  to  the  right  of  the 
midline,  about  }4  cm.  back  of  the  mouth  of  the 
utricle,  and  is  approximately  14x8  mm.  in  size.  It 
was  seized  with  an  endoscopic  rongeur  and  removed. 
Its  point  of  attachment  was  cauterized  with  a  silver 
nitrate  stick.  The  remainder  of  the  urethra  is  nor- 
mal. 

This  specimen  (Fig.  6)  shows  a  slightly 
firmer  type  of  connective  tissue  stroma,  en- 
closing some  muscle  tissue,  and  is  covered 
with  a  type  of  epithelium  approaching  in  parts 
stratification,  though  mostly  of  closely  packed 
cuboidal  cells  whose  outer  layer  only  consists 
of  flattened  cells.  The  surface  is  smooth  and 
though  everywhere  along  the  edge  there  is 
distinct  dipping  inward  of  proliferating 
epithelium,  it  is  not  associated  with  the 
hypertrophy  of  any  papillae,  but  with  a  hyper- 
plasia of  the  glandular  structures.  This  is 
especially  shown  in  the  central  part  of  the 
stroma  of  the  distal  half  of  the  polyp  which 
contains  a  score  or  more  distended  gland  acini. 
The  tumina  of  these  acini  arc  smooth  and 
round,  distended  with  a  mucoid  secretion,  and 
are  lined  by  one  to  three  layers  of  epithelial 
cells,  the  innermost  of  which  is  of  a  high 
cylindrical  type.  There  is  no  proliferation 
of  the  lining  cells,  simply  a  hyperplasia  with- 


Fig.  6.     Case  7. 

out  hypertrophy  of  the  glandular  tissues  of 
the  growth.  This  high  cylindrical  epithelium 
of  the  acini  appears  to  be  undergoing  a  trans- 
gression to  a  more  stratified  type  of  cell, 
especially  as  the  orifice  of  the  duct  is  ap- 
proached. This  glandular  proliferation  is  the 
distinctive  characteristic  of  this  t>-pe  of  polyp, 
and  one  could  with  all  propriety  classify  them 
as  adenomata.  Following  the  removal  of  the 
polyp  in  this  case  the  pains  disappeared  en- 
tirely, though  (from  a  letter)  the  patient's 
sexual  disturbances  appear  to  be  unimproved. 

Case  8.  No.  54!.  Age  30.  Admitted  Feb.  10, 
1913.  GonorrhcEa  five  years  ago  with  a  gradual  sub- 
sidence of  the  acute  symptoms,  but  the  continuance 
of  a  morning  discharge  to  the  present  day.  Has 
occasional  frequency  of  urination,  no  pain,  no  blood. 
Nocturnal  emissions  always  twice  a  week,  often 
twice  per  night,  and  sometimes  three  or  four  nights 
in  succession.  Before  he  had  acquired  gonorrhcea 
he  would  have  a  pollution  once  in  three  weeks,  rarely 
oftener,  and  one  year  after  the  gononhoea  was  con- 
tracted he  began  having  theoi  more  frequently,  up 
until  the  present  time.  Glass  No.  i  and  No.  2 
slightly  cloudy  (phosphates);  prostate  is  small  and 
not  adherent,  its  secretion  shows  a  few  pus  cells 
only  in  each  field.  Endoscopy.  Colliculus  normal 
in  size  and  contour.  Posterior  urethral  walls  redden 
and  bleed  easily.  One  and  a  quarter  centimeters  in 
front  of  the  colliculus  and  arisingfrom  the  five  o'clock 
aspect  of  ihe  urethral  lumen  is  a  mushroom  polypoid 
growth,  low-lying  and  fairly  well  fixed.  Excised 
with  a  curette  and  base  cauterized. 

February  28,  1913.  Endoscopy.  Scar  where 
growth  was  removed  is  one  cm.  in  front  of  the 
colliculus,  the  latter  is  in  good  condition,  .'\nterior 
urethra  is  speckled  with  lenticular  shaped  brown 
spots,  especially  along  the  roof  of  the  urethra; 
they  are  undoubtedly  infected  glands,  stained  from 
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the  prolonged  use  of  protargol.     Some  still  exude  a 
small  droplet  of  purulent  material. 

March  6,  1913.  Endoscopy.  Has  not  had  an 
emission  during  the  past  three  weeks.  Has  had 
no  pain  cicept  a  slight  burning  during  urination. 
On  examination,  site  of  excision  and  the  colliculus 
are  normal,  slight  excretion  of  prostatic  fluid 
(shon-ing  normal  elements)  into  the  tube. 

Unfortunately  the  first  bite  of  the  rongeur 
in  this  case  removed  the  apex  of  the  growth 
only,  and  somewhat  spoiled  the  specimen. 
It  is  a  second  specimen  of  glandular  polyp  and 
here  (Fig.  7)  the  glandular  tissue  is  slightly 
more  redundant  and  hypertrophic  than  in  the 
previous  case,  where  the  glands  seemed  to  be 
simply  distended.  Here  as  one  runs  through 
the  serial  sections,  one  finds  quite  definite 
proliferative  projections  into  the  lumen  of  the 
acini  from  the  hypertrophying  cylindrical 
epithelium.  It  gives  all  the  characteristics  of 
a  mucous  gland  and  undoubtedly  arose  from 
one  of  the  glands  of  the  mucosa,  probably 
irritated  by  infection,  as  in  this  patient  the 
glands  all  along  the  urethra  appeared  to  be 
especially  involved. 

Since  the  removal  of  the  growth  the  fre- 
quency of  urination  and  the  nocturnal  emis- 
sions have  entirely  disappeared.  There  is 
still  some  shght  discharge  kept  up  by  the 
glands  of  the  anterior  urethra,  for  whidi  the 
patient  is  receiving  appropriate  endoscopic 
treatment. 

Case  g.  No.  166.  Age  30.  Admitted  Sept.  18, 
igiz.  Denies  venereal  disease.  Complains  of  a 
pale,  glassy  urethral  discharge  in  the  morning,  of 
nine  months  duration.  Two  months  age  he  passed 
some  blood  at  the  end  of  an  act  of  urination.  Has 
several  prepucial  warts.  Prostate  is  normal  on 
rectal  examination  and  its  secretion  is  also  normal. 
Glass  No.  I  contains  a  few  mucoid  shreds;  No.  2  is 


clear.  Bulbous  bougie  finds  no  stricture  in  the  an- 
terior urethra.  Cystoscopy  attempted  but  profuse 
bleeding  renders  observation  impossible. 

September  24,  igia.  Endoscopy.  Anterior 
urethra  is  normal.  Posterior  urethra  is  highly  con- 
gested and  the  landmarks  are  difficult  to  observe. 
Colliculus  does  not  appear  enlarged,  but  everything 
is  intensely  engorged  and  bleeds  on  the  slightest 
touch.     Silver  nitrate  application. 

September  30,  191  a.  Endoscopy.  Condition 
about  the  same.  Colliculus  appears  ragged.  Silver 
nitrate  application. 

October  11,  igii.  Endoscopy.  After  swabbing 
the  posterior  urethra  with  jo  per  cent  silver  nitrate. 
the  landmarks  could  be  made  out  for  the  first  time. 
A  polyp  could  be  observed  situated  about  one  cm. 
distalward  from  the  colliculus,  arising  from  the  floor 
of  the  urethra  in  the  midline;  it  is  approximately 
8x6x4  mm.  in  size;  it  was  removed  with  a  rongeur 
and  the  base  rot  treated.     External  warts  fulgerized. 

October  15,  191*.  Endoscopy.  Area  from  which 
the  tumor  was  removed  is  slightly  cedematous  and 
about  one  cm.  distal  to  the  colliculus;  it  is  healing 
nicely  and  nothing  done  to  it.  External  warts  have 
vanished. 

Remarks.  The  presence  of  such  gland- 
containing  polyps  in  the  male  urethra  affords 
many  interesting  points  for  consideration. 
Such  cases  have  been  reported  by  but  three 
other  observers.  Burckhardt  records  five 
such  cases,  two  of  which  had  never  had 
gonorrhceal  infection,  and  he  considers  his 
cases  to  be  mucous  glands,  undergoing  adenom- 
atous change,  and  similar  to  the  mucous 
polyps  of  the  nose.  Two  of  his  cases  arose 
from  the  coUiculus  itself:  as  in  Case  7  of  my 
series,  Case  5  of  his  was  a  central  growth 
arising  from  the  floor  of  the  urethra,  and 
apparently  it  was  similar  in  its  macroscopic 
appearance  and  description  to  my  Case  9. 
He  says  that  on  microscopic  section  they 
present   "a   many-layered   epithelial  surface 
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enclosing  a  loose  connective  tissue  m  which 
are  found  cell  rich  mucous  glands.  On  cross 
section  (the  glands)  show  extreme  invagina- 
tion of  the  walls  and  are  covered  with  a  single 
layer  of  cylindrical  cells,"  Wechselmann's 
case  was  a  post-gonorrhoeic;  the  section 
showed  "an  adenomatous  structure  with  a 
papillary  surface,  with  small  cell  infiltration 
and  a  strong  vascular  connective  tissue." 
The  illustration  accompanying  this  report 
showed  typical  glandular  areas  (without  any 
marked  invaginating  of  the  walls  of  the 
lumen),  but  with  no  papillary  proliferations 
on  the  surface  of  the  tumor ;  it  is  without  doubt 
a  true  polyp  of  the  type  with  which  we  are 
dealing.  Lydston's  patient  was  undergoing 
a  perineal  boutoniere  operation,  when  Lyd- 
ston  found  "in  front  of  the  triangular  liga- 
ment" a  tumor,  which  the  author  is  of  the 
opinioD  arose  from  the  right  Cowper's  gland 
and  adds  that:  "In  perineal  operations  upon 
young  adults  I  have  found  in  a  number  of 
instances  small  adenomatous  growths  be- 
neath the  mucous  membrane  of  the  prostatic 
urethra,  and  encroaching  to  a  greater  or  less 
extent  upon  the  caliber  of  the  canal."  He  has 
in  every  instance  found  them  of  the  same 
histological  structure  as  above  and  considers 
them  prostatic  adenomata  in  their  incipiency. 
These  are  the  only  three  references  to  such 


Case  9- 

growths  in  the  male  urethra  to  be  found  in  the 
literature,  with  the  possible  exception  of  a 
supposedly  similar  case  reported  by  Lemoine 
and  mentioned  by  Gusset,  which  references 
unfortunately  I  have  been  imable  to  acquire. 
So  it  remains  for  us  to  determine  from  what 
anatomical  structures  such  glandular  growths 
may  gain  their  origin,  whether  from  the  glands 
of  the  urethra  or  whether  it  represents  true 
hypertrophic  prostatic  glandular  tissue.  It  is 
known  that  glands  occur  in  the  prostatic 
urethral  mucous  membrane  and  according  to 
Delbet  they  are  the  glands  of  Littre.  They 
have  a  more  perpendicular  course  and  pene- 
trate as  deep  as,  often  into,  the  muscle  tissue 
underlying  the  chorion  of  the  mucosa.  They 
are  composed  of  a  thin  membrane  propia  and 
a  layer  of  cylindrical  cells.  On  the  other  hand 
we  are  assured  by  Motz,  Moullin,  Lydston, 
Griffith  and  others,  that  there  is  frequently 
detached  prostatic  glandular  tissue  situated 
close  under  the  floor  of  the  urethra,  whose 
ducts  can  be  found  opening  into  the  urethra, 
frequently  behind  the  colliculus  and  occasion- 
ally in  front  of  it.  Moullin  says:  "Usually 
there  are  a  few  isolated  glands  in  the  median 
line  behind,  with  ducts  that  open  into  the 
urethra  between  the  posterior  end  of  the 
verumontanum  and  the  vesical  outlet;  more 
rarely  a  few  are  to  be  found  in  front  as  well." 
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Delbet  is  equivocal,  saying:  "The  orifices  of 
the  prostatic  ducts  come  out  all  about  the 
posterior  urethra  in  the  part  subjacent  to  the 
sphincter,  but  occupy  the  posterior  and  lateral 
part;  they  are  missing,  some  say,  in  the  median 
line  anterioriy."  Lowsley  in  a  recent  em- 
bryological  study  says  that  in  one  of  the 
cases  which  he  studied  "the  posterior  lobe  is 
made  up  of  eleven  tubules  which  open  on  the 
floor  of  the  prostatic  urethra  anteriorward 
from  the  entrance  of  the  ejaculatory  ducts, 
and  grow  back  towards  the  bladder  behind 
these  structures,  forming  the  main  mass  of 
the  apex  of  the  gland."  Moullin  states  that 
hypertrophy  of  the  prostate  may  make  its  first 
appearance  in  the  submucous  layer  of  the 
urethra  and  Motz  claims  that  hypertrophy 
practically  always  begins  in  the  glands  dose 
to  the  urethra.'' 

The  glandular  tissue  in  the  first  two  speci- 
mens is  composed  of  tubules  of  generous  size 
lined  by  an  epithelium  of  from  one  to  two  cells 
thick,  the  innermost  of  which  is  of  the  high 
columnar  type  of  cell  with  the  nucleus  placed 
well  towards  the  base  of  the  cells.  There  is  a 
definite  basement  membrane  and  in  some  sec- 
tions a  moderate  amount  of  infolding  and 
papillomatous  projection  into  the  lumen  of 
the  acini,  some  of  which  invaginations  are  of 
only  epithelial  cells;  others,  evidently  of  older 
origin,  carry  with  them  a  definite  connective 
tissue  stroma.  That  such  adenomatous 
change  may,  and  probably  does,  have  its 
origin  from  the  glands  of  the  urethral  mucous 
membrane,  seems  to  be  the  most  reasonable 
answer  for  such  a  picture  as  we  find  in  these 
two  cases.  The  polyp  in  Case  7  arose  from 
the  colliculus,  where  similar  glandular  struc- 
tures occur  in  the  mucous  membrane  as  are 
found  elsewhere  in  the  urethral  mucosa,  and 
from  which  the  growth  in  Case  8  also  un- 
doubtedly arose. 

The  specimen  of  Case  9  (Fig.  8)  shows  a 
much  greater  tendency  towards  active  hyper- 
trophy, the  picture  being  entirely  different, 
the  infolding  very  marked,  the  stroma  purely 
a  supportive  connective  tissue,  while  certain  of 
the  acini  are  greatly  dilated,  and  covered  with 
a  flattened  epithelium,  giving  in  all  a  picture 
so  familiar  in  benign  prostatic  hypertrophy. 
The  line  of  demarcation,  irrespective  of  the 


embryological  origin,  between  the  glands  of 
the  urethral  mucous  membrane,  the  glandular 
structures  of  the  colliculus  and  those  of  the 
prostatic  lobes  is  very  hard  of  differentiation. 
Delbet  says  that  the  glands  of  the  colliculus 
are  of  the  same  structure  as  those  of  the 
prostatic  lobes.  In  this  specimen  from  Case 
9  is  a  picture  which  is  indeed  close  upon  the 
borderline  and  it  is  in  fact  impossible  to  say 
absolutely  what  glandular  elements  and  tissue 
were  the  parent  stock  from  which  it  arose. 
If  it  is  a  submucous  gland  in  origin  the  degree 
of  hypertrophy  is  enormous  and  almost 
sufficient,  in  comparison  with  such  simple 
structures  as  are  found  in  Cases  7  and  8,  as 
to  warrant  the  fear  of  malignancy,  p>otential 
if  not  yet  actual.  As  compared  with  the  usual 
picture  of  benign  prostatic  hypertrophy  one 
has  to  confess  that  the  lumina  are  smaller,  the 
trabeculae  are  finer,  the  whole  picture  and  the 
general  architecture  is  more  delicate  and 
suggestive  of  recent  acti\dty  of  development. 
Yet  one  must  remember  at  the  same  time  that 
this  grew  freely  from  the  surface  into  a  spa- 
cious lumen  and  was  not  compressed  as  the 
ordinary  hypertrophic  prostatic  acini  would 
be  within  a  tense  capsule;  moreover,  it  oc- 
curred in  a  relatively  young  man,  and  from 
the  duration  of  the  symptoms  may  be  con- 
sidered of  very  recent  growth,  all  of  which 
would  make  allowance  for  the  slight  atj-pical 
character  of  the  microscopic  picture  from  that 
which  we  are  used  to  consider  as  benign  pro- 
static hypertrophy,  as  it  occurs  in  elderly  men. 
The  growth  itself  classified  simply  from  the 
microscopic  picture,  apart  from  its  origin  or 
location,  is  a  papillary  cystic  adenoma,  and 
I  feel  justified  in  considering  it  as  in  all  prob- 
ability prostatic  in  its  origin,  and  representing 
early  benign  hypertrophy  possibly  in  a  tuft  of 
aberrant  prostatic  tissue,  possibly  from  such 
a  spheroid  as  Lydston  says  he  has  frequently 
seen,  possibly  from  a  normal  prostatic  gland 
tubule;  but  with  the  latter  possibility  arises 
the  fact  that  to  be  such  it  must  be  hypertrophy 
of  the  post-spermatic  prostatic  tissue,  which 
as  we  know,  has  been  shown  to  rarely  undergo 
hypertrophic  change  of  a  benign  character. 
Whatever  its  origin  it  cannot  but  be  of  intense 
interest  when  realizing  its  important  bearing 
on  the  unsolved  problem  of  the  etiology  of 
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the  prostatic  enlargement.  One  other  feature 
of  interest  in  this  case  is  that  it  arose  in  the 
urethra  of  a  man  who  denied  previous  gon- 
orrhceal  infection,  excluding  such  from  having 
any  etiological  bearing. 

Symptomatology.  Tins  varies  with  the 
location  of  the  growth  and  with  the  type  of 
patient  in  whom  it  occurs.  The  most  prev- 
alent complaint  is  that  of  a  chronic  urethral 
discharge  or  the  repeated  re-occurrence  of  a 
discharge.  The  occurrence  of  disturbances 
in  the  sexual  sphere  when  the  growth  is 
located  in  the  posterior  urethra  are  likewise 
prevalent,  and  it  is  to  be  feared  that  many 
of  those  poor  creatures  who  wander  from 
physician  to  physician,  from  dispensary  to 
dispensary,  seeking  relief,  until  the  power 
of  a  quack  falls  on  him  and  robs  him  of  his 
last  mite,  and  he  becomes  a  sexual  derelict, 
have  some  such  condition  in  either  the  anteri- 
or or  the  posterior  urethra.  It  is  to  be  ex- 
pected that  such  a  growth  must  act  and  feel 
as  a  foreign  body  would,  irritating  the  sensi- 
tive colliculus  until  pollution  follows  pollu- 
tion, annoying  the  patient  with  vague  reflex 
pains  until  he  is  neurotic,  or  keeping  up  a 
urethral  discharge  which  makes  him  shun 
intercourse  and  fear  matrimony,  until  life 
itself  becomes  a'  burden.  Three  of  these 
patients  denied  pre\ious  gonorrhoeal  infection, 
and  in  one  other  the  history  failed  to  state 
this  point.    It  is  peculiar  and  to  be  noted 
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that  only  one  case  of  this  series  gave  a  history 
of  urethral  bleeding  {No.  9).  Pain  during 
urination,  and  referred  pains  to  the  glans,  the 
suprapubic  region,  the  perinexmi,  and  the 
back,  are  frequent,  while  two  of  the  patients 
had  a  definite  sensation  as  of  something  lying 
in  the  urethra  (Cases  i  and  5). 

As  the  use  of  the  endoscope  becomes  more 
general,  it  is  to  be  expected  that  the  ratio  of 
the  occurrence  of  urethral  polyps  in  the  male 
will  correspondingly  increase,  and  to-day  one 
should  no  more  attempt  the  treatment  of  a 
case  of  chronic  urethral  discharge  without  the 
endoscope  than  he  would  an  acute  urethritis 
without  the  microscope. 

Note  :  Since  the  preparation  of  this  paper 
I  have  encountered  still  another  case  of  benign 
glandular  polyp,  histologically  similar  to  that 
of  Case  9.  This  recent  specimen  occurred  in 
a  post-gonorrhceal  urethra  and  grew  from 
the  interior  of  the  prostatic  utricle  outward, 
stretching  the  utricular  orifice  into  a  rigid 
ring  about  a  protruding  waxy  proliferation, 
giving  a  picture  closely  resembling,  in  its  sym- 
metry and  proportion,  an  acorn  in  its  jacket. 

The  growth  was  quite  friable  and  was  easily 
and  completely  removed  with  the  rongeur. 

Microscopically  it  presents  an  actively 
proliferating  glandular  hypertrophy  with  a 
sparse  connective  tissue  stroma.    The  acini 
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are  lined  with  high  cylindrical  epithelium. 
Papillomatous  invagination  of  the  glandular 
lumen  is  marked. 

BIBLIOGRAPHY 

1.  Adahi  AND  McCrae.    Tcxt-book  of  Pathology,  1912, 

P-  257- 

2.  Amussat.    Referred  to  by  Tamowsky,  1.  c. 

3.  VON  Antal.    Sp^ielle  chirurg.  Path.  d.  Hamblase, 

Stuttg.,  1888. 

4.  Aknaud.    Instructions  sur  les  mal.  d.  I'ur^th.  et  de 

la  vessie,  1764. 

5.  Bell,   Chas.    A  Treatise  on  the  Diseases  of  the 

Urethra,  etc.,  1820. 

6.  Beyram.    Allg.  wien.  med.  Ztg.,  1863. 

7.  Briggs.    Boston  M.  &  S.  J.,  1889,  cxxi,  402. 

8.  BuscKHARDT.    V.  Frisch  and  Zuckerkandl,  Handb.  d. 

Urol.,  1906,  iii,  268. 

9.  CiviALE.    Traits  pratique   sur   les  mal.   d.   organ. 

genito-urin.  Ed.  3rd,  1858,  i,  p.  89. 

10.  Delbet.    Poirier  and  Charpy,  Traits  d'Anatomie, 

V,  ISO. 

11.  Demarquay.     Gaz.  d.  h6p..  Par.,  1857,  No.  58,  p. 

232. 

12.  Eversole.    St.  Louis  Polydin.,  1889,  Augxist. 

13.  Ferri,  a.    Monograph  on  Caruncle  of  the  Urethra, 

1552. 

14.  Fluss.    Wien.  klin.  Wchnschr.,  1907,  Oct.  3,  p.  1225. 

15.  FoRQUE  AND  Jeanbrau.    Ann.  d.  mal.  d.  org.  genito- 

urin.,  1906,  ii,  1564. 

16.  Frank.    Verhandl.  d.  deutsch.  Gesellsch.  f.  Urol.,  ist 

Kongress,  1907,  p.  582.     Ztschr.  f.  Urol.,  No.  3, 
1912. 

17.  Fritsch.    Die  Krankheiten  d.  Frauen,  1884,  p.  158. 

18.  GoRODiSTSCH.     Ztschr.   f.    Urol.,    1913,   No.    2,   p. 

81. 

19.  Griffith.    J.  Anat.  &  Physiol.  1888-89,  P*  374* 

20.  Gross  AND  Paschkis.    Ztschr.  f.  Urol.,  191 2,  No.  2, 

p.  328- 

21.  Grunfeld.    Vrtljhrsch.  f.  Dermat.  u.  Syphilis,  1876, 

p.  213.    Deutsche  Chir.,  Stuttg.,  1881,  Lieferung 

22.  Hertle.    Beitr.  z.  klin.  Chir.,  191 2,  Ixxxi,  150. 

23.  Klotz.    N.  Y.  M.  J.,  1895,  Jan.  26,  p.  99. 

24.  KoLiscHER.    Die  Erkrankung.  d.  weibl.  Hamrohre 

u.  Blase,  Wien,  18^8. 

25.  Knorr.    Die    Cystoskopie    u.    Urethroskopie   beim 

Weibe,  1908,  p.  221. 

26.  Lallemand.    On   In\oluntary  Seminal   Discharges, 

1839. 


27.  Lange.    Ztschr.  f.  Geburtsh.  u.  GynSk.,  1903,  zlviii, 

p.  122. 

28.  LeFur.    Ann.  d.  mal.  d.  org.  genito-urin.,  191 1,  Nov. 

I,  p.  1994. 

29.  Lewin.    Verhandl.  d.  Deutsche  Gesellsch.  f.  Urol. 

1907,  p.  625;  Ztschr.  f.  Urol.,  1908,  ii,  No.  4. 

30.  LiNHART.    Wien.  med.  Jahrb.,  1863,  xix,  p.  70. 

31.  Lowsley.    J.  Am.  M.  Ass.,  1913,  U,  no. 

32.  LuYS.    Endoscopy  of  the  Urethra  and  Bladder,  Par., 

33.  Lydston.    Am.  J.  Surg.,  1905,  xviu,  p.  225. 

34.  Marion.    J.  d'uiol.,  191 2,  ii,  508. 

35.  Mark.    Am.  J.  Dermat.  and  Genito-Urin.  Dis.,  1908, 

Jan.,  p.  22. 

36.  MoTZ.    Ann.  d.  mal.  d.  org.  genito-urin.,  1905,  Oct. 

37.  MouLLiN.    Enlargement  of  the  Prostate,  PMadel- 

phia,  191 1. 

38.  Neuberger.    Wien.  med.  Presse,  1889,  zxz,  p.  897; 

Berl.  klin.  Wchnschr.,  1894.  No.  20,  p.  468. 

39.  Norman.    London  J.  Med.,  1852,  iv,  236. 

40.  Oberlaender.    Vrtljhrschr.   f.   Dermat.   u.   Syph., 

1887;    Lehrbuch  d.   Urethroscopie,  Leipz.,   1893; 
Ztschr.  f.  Urol.,  1912,  vi,  p.  376. 

41.  Orth.    Referred  to  by  Frank  —  l.c. 

42.  OussET.    Thdse  de  Toulouse,  1897. 

43.  Payenneville.    Ann.  d.  mal.  d.  org.  genito-urin., 

191 1,  Nov.  I,  p.  1994. 

44.  Praetorius.    Med.  Klin.,  Berl.,  1909,  No.  9. 

45.  RicoRD.     Maladies  V6n6riennes,  1853,  p.  691. 

46.  Schlenzka.    Folia  urol.,  19 10,  iv. 

47.  ScHRdDER.    Handb.  d.  Krankh.  d.  weibl.  Geschlechts- 

org.,  1887,  p.  542. 

48.  Stoerk.    Beitr.  z.  path.  Anat.  u.  Physiol.,  Jena,  xxvi, 

49.  Tarnowsky.    Vortrage  Qber  venerische  Krankheiten, 

Berl.,  1872.^ 

50.    TOWNSHEND     AND     VALENTINE.      Med.     Rec.,      IQII, 

May  27,  p.  951. 

51.  Vajda.    Wien.  med.  Wchnschr.,  1882,  Nos.  37  and  38. 

52.  VoiLLEMiER.    Traits  d.  mal.  d.  voies  urinaires,  1839, 

P-  537. 

53.  Wechselman.    Arch.  f.  Dermat.  u.  Syphilis,  1908, 

No.  2-3,  p.  199. 

54.  Williamson  and  Attlee.    J.  Obst.  &  Gynec  Brit. 

Empire,  1904,  Nov.,  p.  355. 

55.  Winckel.    Handb.  d.  allg.  u.  ^)ec.  Chir.,  Pitha  & 

Billroth,  B.  4,  I^if.  9,  S.  42,  p.  51. 

56.  WossiDLO.    Handb.     der     Geschlechtskrankheiten, 

1910,  B.  i;    Ztschr.  f.  Urol.,  1908,  ii,  p.  243;  Ztschr. 
f.  Urol.,  191 2,  vi,  p.  399. 

57.  Zechmeister   and    Matzenauer.    Zentralb.    f.    d. 

Krankh.  d.  hamw.  u.  Sexualorg.,  1901. 

58.  Zuckerkandl  (and  v.  Frisch).     Handb.  der  Urol., 

1906,  ii,  p.  635. 


KELLOGG:    SURGERY  OF  THE  ILEOC^ECAL  VALVE 


563 


SURGERY  OF  THE  ILEOCiECAL  VALVE 

A  Method  op  Repairing  an  Incompetent  Ileocscal  Valve  and  a  Method 

OF  Constructing  an  A&tipicial  Lleocolic  Valve 

By  J.  H.  KELLOGG,  M.  D.,  LL.  D.,  Battle  Ckeek,  Michigan 


THE  ileocaecal  valve  has  been  known  to 
anatomists  for  more  than  three  hun- 
dred years,  but  its  function  has  been 
so  little  appreciated  that  it  has  been 
almost  altogether  neglected,  and  up  to  the 
present  time  its  structure  has  been  almost 
wholly  ignored  by  surgeons  in  the  operation 
of  ileosigmoidostomy  and  other  surgical  pro- 
cedures in  which  the  small  intestine  has  been 
separated  from  its  normal  connection  with 
the  caeciun  and  joined  to  the  colon  at  some 
other  {>oint.  No  attempt  has  been  made  to 
reconstruct  the  valve  or  to  devise  any  means 
for  preventing  reflux  of  fsces  from  the  colon 
into  the  small  intestine.  The  function  of  the 
ileoc^ecal  valve  has  evidently  been  regarded 
as  of  so  little  consequence  that  it  might  be 
ignored. 

In  another  paper  the  writer  has  undertaken 
to  summarize  the  facts  which  have  been  de- 
velop)ed  in  recent  years  respecting  the  func- 
tions of  the  ileocaecal  valve  and  the  pathologi- 
cal effects  which  result  from  its  absence  or 
incompetency.  These  facts  may  be  briefly 
summarized  as  follows: 

Bauhin,  Tulpius,  and  other  of  the  early 
anatomists  showed  that  the  ileocascal  valve  is 
a  most  efficient  mechanical  contrivance  for 
preventing  reflux  of  gas  or  liquid  from  the 
colon  into  the  small  intestine.  John  Mason 
Good  observed  that  in  addition  to  its  mechan- 
ical structure  the  ileocaecal  valve  possesses 
also  a  muscular  function  capable  of  acting  as 
a  sphincter.  Elliott  demonstrated  in  1904 
that  the  valve  behaves  as  a  true  sphincter  in 
the  dog,  possessing  like  the  pylorus  a  special 
nervous  mechanism  distinct  from  other  parts 
of  the  alimentary  canal.  Sir  William  Mac- 
ewen  recorded  the  results  of  observations 
made  upon  a  case  in  which  as  the  result  of  the 
destruction  of  a  portion  of  the  anterior  wall  of 
the  csecum  it  was  possible  to  watch  the  action 
of  the  ileocaecal  valve  and  a  reciprocal  activ- 
ity of  the  appendix. 


Case,  Cannon,  and  others,  who  have 
made  a  systematic  study  of  the  alimentary 
canal  by  the  aid  of  the  X-ray  and  the 
bismuth  meal,  have  demonstrated  that  the 
ileocaecal  valve  not  only  prevents  reflux  of 
material  from  the  colon  into  the  small  in- 
testine but  also  regulates  the  movement  of 
material  from  the  small  intestine  into  the 
colon  in  a  manner  quite  analogous  to  the  ac- 
tion of  the  pylorus  in  passing  digesting  food 
from  the  stomach  into  the  smaU  intestine. 

That  these  functions  of  the  ileocaecal  valve 
must  be  highly  important  to  the  welfare  of 
the  body  is  a  necessary  inference  from  the 
fact  that  the  structure  is  present  in  practical- 
ly all  vertebrate  animals  above  the  level  of 
amphioxus.  The  pylorus  and  the  ileocaecal 
valve  divide  the  alimentary  canal  into  three 
parts,  the  functions  of  which  differ  in  such  a 
way  as  to  require  their  isolation.  These  are 
known  to  anatomists  as  the  fore-gut,  reaching 
from  the  mouth  to  the  pylorus;  the  mid-gut, 
the  small  intestine,  extending  from  the  pylo- 
rus to  the  ileocaecal  valve;  and  the  end-gut, 
the  large  intestine.  When,  as  the  result  of 
disease,  reflux  from  the  small  intestine  into 
the  stomach  occurs,  the  result  is  nausea, 
vomiting  and  serious  interference  with  the 
fimctions  of  the  stomach. 

The  possible  injury  from  reflux  of  material 
from  the  colon  into  the  small  intestine  seems 
to  have  been  quite  generally  overlooked.  In 
another  pap^  the  writer  has  summarized  the 
results  of  observations  in  some  sixty  cases,  in 
which  the  ileocsccal  valve  was  incompetent, 
which  seem  to  show  a  dear  relation  between 
incompetency  of  the  ileocaecal  valve  and  a 
distinct  group  of  pathologic  conditions.  In 
the  paper  referred  to  the  writer  has  detailed 
a  variety  of  non-surgical  methods  which  have 
been  found  of  very  great  service  as  a  means  of 
mitigating,  and  in  many  cases  almost  wholly 
relieving,  the  ill  effects  resulting  from  an  in- 
competent ileocaecal  valve.    The  chief  pur- 
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pose  of  this  paper  is  to  point  out  a  method 
by  which  an  effident  ileocolic  valve  may  be 
constructed  in  cases  in  which  this  important 
structure  has  been  destroyed  by  disease  or  is 
necessarily  sacrificed  by  surgical  procedure. 
A  method  will  also  be  described  by  which  an 
incompetent  ileociecal  valve  may  be  repaired 
and  rendered  competent. 

As  usually  performed,  the  operation  of  ileo- 
sigmoidostomy  leaves  the  ileum  with  no  pro- 
tection against  the  reflux  of  faecal  matters 
from  the  colon.  Through  this  backing  up 
of  fsecal .  matters  the  small  intestine,  by 
dilatation  may  in  time  present  as  large 
a  storage  chamber  as  did  the  colon  before 
the  operation.    On  one  occasion  the  writer 


Fig.  I.    Ileocecal  valve  dosed  (Kraus). 


Fig.  $.   neocKC&l  valve  (q>eii  (Kraus). 

was  present  at  an  operation  performed  upon 
a  patient  who  bad  previously  undergone 
the  operation  of  ileosigmoidostomy  at  the 
hands  of  a  good  surgeon  but  who  was  suffering 
as  badly  as  before  the  operation,  so  that  a 
second  operation  had  become  necessary. 
When  the  abdomen  was  opened,  many  adhe- 
sions were  found  present  and  the  small  in- 
testine was  so  greatly  distended  that  for  some 
distance  from  the  point  of  junction  with  the 
colon  it  was  fully  as  large  as  a  norma]  colon. 
It  is  evident  that  when  the  small  intestine  is 
deprived  of  the  protection  against  reflux  with 
which  nature  provides  it,  the  mid-gut  may 
readily  become  the  seat  of  pronounced  sta^ 
with  all  the  evil  consequences  which  result 
from  this  condition.  All  these  difficulties 
and  dangers  may  be  obviated  by  the  ccai- 
struction  of  a  valve,  when  it  becomes  nec- 
essary to  abandon  the  normal  ileocolic  junc- 
tion and  form  a  new  one. 

First,  it  is  necessary  to  briefly  consider  the 
structure  of  the  normal  valve.  Cunningham 
gives  the  foUowing  excellent  description  of  the 
UeocEecal  valve  as  found  in  human  beings : 

"Where  the  ileum  enters  the  large  intestine 
the  end  of  the  small  gut  is,  as  it  were,  thrust 
through  the  wall  of  the  large  bowel,  carrjing 
with  it  certain  layers  of  that  wall,  which  pro- 
ject into  the  csecum  in  the  form  of  two  folds, 
lying  respectively  above  and  below  its  orifice, 
and  constituting  the  two  segments  of  the 
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fig.  4.  Deocxcal  valve. 


fonn  (Cuniuiigha.m). 


ileoctecal  valve  (Fig,  i).  The  condition  may 
be  compared  f o  a  partial  inversion  or  telescop- 
ing of  the  small  into  the  large  intestine;  it 
must  be  added  that  the  peritoneum  and  lon- 
gitudinal muscular  fibers  of  the  bowel  take 
no  part  in  this  infolding;  on  the  contrary,  they 
are  stretched  tightly  across  the  crease  pro- 
duced on  the  exterior  by  the  inversion,  and 
thus  serve  to  preserve  tiie  fold  and  the  for- 
mation of  the  valve. 

"  As  seen  from  the  interior,  in  the  specimens 
which  have  been  distended  and  dried  (Fig.  2), 
the  valve  is  made  up  of  two  crescentic  seg- 
ments— an  upper,  in  a  more  or  less  horizontal 
plane,  forming  the  superior  margin  of  the 
aperture;  and  a  lower,  which  is  also  larger, 
placed  in  an  obUque  plane,  and  sloping  up- 
ward and  inward  (i.  e,,  toward  the  cavity 
of  the  ciecum).  Between  the  two  segments 
is  situated  the  sHt-shaped  opening,  which  runs 
in  an  ahnost  anteroposterior  direction,  with  a 
rounded  anterior  and  a  pointed  posterior 
extremity  (Fig.3).  At  each  end  of  the  orifice 
the  two  segments  of  the  valve  meet,  unite, 
and  are  then  prolonged  around  the  wall  of  the 
cavity  as  two  prominent  folds  —  the  frenula 
(frenula  valvule  coh).  It  is  thought  that 
when  the  caecum  is  distended,  and  its  drciun- 
ference  thereby  increased,  these  frenula  are 
put  on  the  stretch,  and,  pulling  upon  the  two 
'  segments  of  the  valve,  ^ey  bring  them  into 
apposition,  and  effect  the  closure  of  the 
orifice. 

"In  bodies  hardened  in  situ  with  formalin, 
the  valve  and  orifice  present  an  entirely  differ- 
ent appearance  (Figs.  4  to  6,  in  whidi  three 


Fig.  s-   Ileocecal  valve,  circular  fonn  (Cuaningbani). 

different  forms  of  hardened  valves  are  shown), 
suggesting,  much  more  closely  than  in  the 
dried  state,  the  appearance  of  telescoping  or 
inversion  mentioned  above.  In  them  also 
the  two  segments  of  the  valve  are  much 
thicker  and  shorter,  but  they  can  always  be 
distinguished,  and  are  found  to  bear  the  same 
relation  to  one  another  as  in  the  dried  con- 
dition, although  this  may  be  obscured  by 
foldings  or  rugae.  The  aperture  may  be  slit- 
like or  rounded,  with  sloping  or  infundibuli- 
form  edges;  the  frenula  are  not  so  prominent 
at  times;  but  the  whole  valve  projects  much 
more  abruptly  into  the  cavity  of  the  cscum 
than  in  the  distended  and  dried  specimen. 

"Each  segment  of  the  valve  is  formed  of  an 
infolding  of  all  the  coats  of  the  gut,  except  the 
peritoneum  and  the  longitudinal  muscular 
fibers,  and  consequently  it  consists  of  two 


fig.  6.    neacKcal  valve,  imperfect  form  (CuDmngham}. 


566 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


layers  of  mucous  membrane,  with  the  sub- 
mucosa  and  the  circular  muscular  fibers  be- 
tween, all  of  which  are  continuous  with  those 
of  the  ileum  on  the  one  hand  and  of  the  large 
intestine  on  the  other.  The  surface  of  eadi 
segment  turned  toward  the  small  intestine  is 
covered  with  villi,  and  conforms  in  the  struc- 
ture of  its  mucous  membrane  to  that  of  the 
ileum;  while  the  mucous  membrane  of  the 
opposite  side  resembles  the  mucous  coat  of 
the' large  bowel. 

"In  the  dried  specimen  the  upper  segment 

■  projects  further  into  the  cavity  of  the  oecum 

than  the  lower,  so  that  the  aperture  appears 

to  be  placed  between  the  edge  of  the  lower 

segment  and  the  under  surface  of  the  upper. 

"There  is  httle  doubt,  as  pointed  out  by 
Symington,  that  the  efficiency  of  the  ileocecal 
valve  is  largely  due  to  the  oblique  manner  in 
which  the  ileum  enters  or  invaginates  the 
cscum;  this  oblique  passage  alone,  as  in  the 
case  of  the  ureter  piercing  the  wall  of  the 
bladder,  would  probably  be  sufficient  to  pre- 
vent a  return  of  the  cscal  contents.  In  the 
great  majority  of  cases,  when  in  position  with 
the  body,  the  ileum  is  perfectly  protected 
from  such  a  return,  although  when  the  parts 


are  removed,  and  then  distended  with  fluid, 
this  often  passes  through  the  valve,  and 
reaches  the  small  intestine.  Still,  the  effi- 
ciency of  such  a  test,  applied  when  the  parts 
are  deprived  of  their  natural  supports,  caimot 
be  relied  upon. 

"The  size  of  the  segments  of  the  valve,  as 
seen  in  the  dried  condition,  varies  consider- 
ably; they  are  sometimes  very  imperfect  and 
even  the  absence  of  both  has  been  recorded. 
But  here  again  there  is  danger  of  falling  into 
error,  through  examining  the  parts  under 
such  artifidaj  conditions." 

It  thus  appears  that  the  ileocecal  valve  is 
in  the  human  subject  ordinarily  a  button- 
hole-like aperture,  although  it  may  also  have 
a  different  appearance,  as  shown  in  Fig.  5,  a 
form  which  is  frequently  foimd  in  human 
beings  and  is  the  usual  form  in  the  dog  and 
the  pig. 

A  clear  understanding  of  the  mode  of  con- 
struction of  the  valve  may  be  obtained  by 
careful  study  of  Figs.  7  to  11 .  First  of  all,  it  is 
to  be  noted  that  the  pouch  of  the  cxcum  does 
not  lie  in  a  vertical  line  with  the  limien  of  the 
ascending  colon.    In  man  and  the  higher  apes 
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the  caecum  is  strongly  curved  inward.  This 
is  well  shown  in  Fig.  12,  which  represents  the 
caecum  and  ileocolic  jimction  of  the  chimpan- 
zee. The  evident  purpose  of  the  curve  in  the 
gut  at  this  point  is  to  infold  the  ileocolic  junc- 
tion and  to  cause  it  to  project  into  the  lumen 
of  the  colon  as  shown  in  Fig.  9. 

By  rotating  the  colon  outward,  as  shown  in 
Fig.  8,  it  will  be  seen  that  a  narrow  muscular 
band  passes  just  behind  the  ileocolic  junction. 
This  has  been  called  by  German  anatomists 
the  habenula.  It  serves  to  pucker  the  gut, 
forming  several  small  haustra,  which  infold 
the  end  of  the  ileum,  and  carry  into  the  liunen 
of  the  colon  the  point  of  junction  between  the 
ileima  and  the  corresponding  structures  of  the 
colon.  A  division  or  stretdiing  of  this  band 
causes  an  imfolding  of  the  intestine  and  more 
or  less  complete  disappearance  of  the  haustra 
contiguous  to  the  ileocolic  jimction  and  dam- 
age to  the  ileocaecal  valve,  which  may  be  ren- 
dered partially  or  completely  incompetent. 
If  the  peritoneal  and  outer  muscular  coats  are 
stretched  or  divided  at  the  ileocolic  junction, 
the  ileum  may  be  pulled  out  of  the  large  gut 


Fig.  9.  Diagram,  showing  structure  of  ileocecal  valve, 
intussusception  of  small  intestine  forming  anterior  and 
posterior  lips.  A,  B. 


Fig.  10  Partially  incompetent  ileocascal  valve,  anterior 
lip  damaged  by  over-distention  of  the  colon. 

and  the  valves  disappear,  leaving  a  large 
fimnel-shaped  opening  instead  of  a  button- 
hole opening  guarded  by  overlapping  lips. 

The  appearance  of  the  gut  produced  by 
rupture  of  the  habenula  or  stretching  of  the 
serous  and  outer  muscular  coats  is  shown  in 
Figs.  13  and  14.  Fig.  13  shows  the  condition 
most  conmionly  found  present.  I  have  noted 
the  condition  shown  in  Fig.  14,  in  which  the 
habenula  is  ruptured,  in  two  cases.  In  one 
of  these  the  point  at  which  the  muscular  band 
had  broken  oflf  at  its  lower  insertion  was  very 
distinct.  This  accident  must  be  the  result  of 
some  very  violent  and  comparatively  sudden 
distention  of  the  gut. 

In  numerous  cases  in  which  I  have  had  an 
opportunity  during  operation  to  examine  the 
ileocaecal  junction,  after  an  X-ray  examination 
in  which  the  valve  had  been  found  to  be  in- 
competent, I  have  found  the  funnel-shaped 
opening  described  above  and  the  appearance 
shown  in  Fig.  13.  In  these  cases  the  form  of 
the  colon  is  changed.  The  curve  of  the  lower 
portion  of  the  gut  is  lost.  The  haustra  con- 
tiguous to  the  ileocolic  junction  have  dis- 
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Tig.  ii>   Completely  incompetent  ileocecal  valve,  both 
lips  destroyed  by  over-strelchiiig  of  the  gut. 


appeared,  and  evidence  of  incompetency  may 
be  easUy  obtained  by  making  the  gas  and 
liquid  present  in  the  caecum  pass  back  into  the 
ileum  by  the  application  of  slight  pressure. 
By  compressing  tJie  ascending  colon  and  then 
miaking  light  pressure  upon  the  csecum,  the 
ileum,  previously  emptied,  will  be  instantly 
distended.  The  movement  of  gas  or  liquid 
from  the  colon  into  the  ileum  may  be  accom- 
panied by  a  slight  sound,  or,  when  the  opening 
is  very  krge,  no  sound  may  be  heard.  By 
this  simple  method  the  competency  of  the 
ileocaecal  valve  may  be  tested  at  any  time 
when  the  abdomen  is  opened  for  removal  of 
the  appendix  or  other  operation  in  the  lower 
abdomen. 

I  am  firmly  convinced  that  incompetency 
of  the  ileocecal  valve  is  a  serious  cause  of 
disease  and  that  the  matter  is  one  of  sufficient 
importance  to  deserve  surgical  attention,  I 
do  not,  however,  advocate  the  opening  of  the 
abdominal  cavity  solely  for  the  purpose  of 
repairing    an    incompetent    ileocaecal    valve. 


although  it  is  possible  that  such  a  procedure 
may  in  some  cases  be  justified.  But  it  does 
seem  to  me  to  be  the  duty  of  the  abdominal 
surgeon  to  make  a  careful  examination  of  this 
structure  and  when  the  valve  is  found  serious- 
ly incompetent  to  repair  it  by  a  simple  pro- 
cedure which  I  shall  describe  or  some  other 
method  by  which  the  same  result  may  be 
obtained. 

Figs.  9  to  II  show  diagrammatically  the 
condition  of  the  ileocaecal  valve  in  health  and 
disease.  Fig.  9  shows  a  norma]  valve  in 
which  the  two  lips  composing  the  valve  are 
shown  at  A  and  B.  Fig.  10  shows  a  valve 
incompetent  because  of  longitudinal  stretch- 
ing of  the  ascending  colon  which  has  destroyed 
the  upper  lip  of  the  valve  shown  in  A.  Fig.  1 1 
illustrates  a  case  in  which  the  caecum  and 
colon  have  been  so  greatly  stretched  that 
both  lips  of  the  valve  have  been  destroyed- 
Of  course  the  ileocecal  valve  may  be  rendered 
incompetent  by  other  causes  than  simply 
stretching  of  the  gut  and  resulting  unfolding  of 
the  valve  hps.  They  may  become  attenuated 
by  degeneration  of  the  mucous  and  muscular 
tunics  to  such  a  degree  that  the  valve  ceases 
to  be  effective  in  preventing  regurgitation 
into  the  ileum.  TTie  valve  may  also  be 
destroyed  by  tubercular  disease  or  by  simple 
ulceration.  I  believe,  however,  that  destruc- 
tion of  the  lips  of  the  valve  by  long  over- 
stretching of  the  gut  is  by  far  the  most  com- 
mon cause  of  incompetency.    The  position 


.   Ciecum  and  terminal  ileum  of  the  chimpanzee. 


KELLOGG:    SURGERY  OF  THE  ILEOCECAL  VALVE 


of  the  valve  opening,  lying  as  it  does  cross- 
wise of  the  gut,  renders  it  specially  liable  to 
damage  by  stretching  of  the  colon  and  cscum 
in  the  long  axis  of  the  gut. 

METHOD    FOR    REPAIR    OF    AN    INCOMPETENT 
ILEOCCECAL  VALVE 

The  procedure  is  simply  an  atteinpt  to 
restore  the  valve  as  nearly  as  piossible  to  its 
normal  condition.  The  method  of  accom- 
plishing this  will  be  readily  understood  by 
reference  to  the  accompanying  cuts.  Figs.  15 
to  31. 

First  of  all,  the  bowel  is  rotated  upward  so 
as  to  bring  the  under  side  of  the  ileocolic  junc- 
tion into  view.  The  usual  normal  appearance 
of  the  parts  is  shown  in  Fig,  8.  Suppos- 
ing the  case  to  be  one  in  which  the  habeniila 
has  been  ruptured  as  shown  in  Fig.  13,  the 
first  step  is  to  insert  a  suture  through  the  sero- 
muscular coats  of  the  colon  and  the  ileum  at 
such  points  as  will  cause  a  slight  intussus- 
ception of  the  ileum  (Fig.  15),  The  suture  is 
then  tied  (Fig.  16).  Next  a  suture  is  passed 
through  the  separated  ends  of  the  ruptured 
habenula  (Fig.  17}.    When  the  suture  is  tied 


Fig.  13.  Eiteraal  appearance  of  the  ileocolic  junction 
■bowing  ileoctecal  valve  rendered  incompetent  by  rupture 
of  the  habenula  (redrawn  from  Eram). 


Pig.  14.  External  appearance  of  Ileocolic  junction  with 
incompetent  ileocacal  valve,  A,  due  to  over-stretching  at 
habenula. 

and  the  ends  cut,  the  opening  will  be  narrowed 
and  the  intussusception  of  the  gut  will  be 
restored  (Fig.  18).  The  operation  may  be 
done  with  a  single  linen  or  silk  suture  placed 
as  shown  in  Fig.  19. 

When  the  suture  is  tied,  one  side  of  the 
intestine  is  invaginated  into  the  colon  and  the 
size  of  the  enlarged  opening  is  reduced.  I 
find  the  single  suture  method  to  be  on  the 
whole  the  most  satisfactory. 

Firm  adhesion  of  the  surfaces  thus  brought 
together  is  secured  by  abrading  the  perito- 
neum or  painting  it  with  tincture  of  iodine. 

In  the  great  majority  of  cases  this  is  all 
that  is  required  to  completely  restore  the 
competency  of  the  valve.  In  some  cases, 
however,  in  which  the  bowel  has  been  greatly 
dilated  and  elongated,  both  hps  of  the  valve 
are  destroyed  and  it  is  then  necessary  to 
suture  the  opposite  side  of  the  junction.  Care 
must  of  course  be  taken  to  avoid  narrowing 
the  opening  too  greatly.  The  size  of  the 
opening  may  be  tested  by  grasping  the  valve 
with  the  thumb  and  finger  through  the  walls 
of  the  ileum  and  colon.    The  competency 
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o  tqjproxiiiiatc  ends  of 

of  the  valve  may  be  proved  by  stripping 
the  ileum  toward  the  colon  and  then  com- 
pressing the  ascending  colon  and  making 
pressure  upon  the  ciecum  so  as  to  cause  reflux 
if  the  valve  is  still  incompetent.  When  the 
repair  of  the  valve  has  been  properly  done, 
gas  and  liquid  will  pass  easily  from  the  small 
intestine  into  the  colon  but  will  not  pass 
backward  into  the  small  intestine  even 
when  considerable  pressure  is  made  upon  the 


I  have  performed  this  operation  in  thirty 
cases  (June,  1913),  with  satisfactory  results. 
Examination  after  the  operation  by  Dr.  Case, 
rontgenologist  of  the  institution,  has  shown 
the  repaired  valve  to  be  comj>etent  in  each 
case. 

Necessarily,  good  judgment  must  be  exer- 
cised to  avoid  producing  too  great  narrow- 
ing of  the  valve  and  obstruction.  In  all 
cases  in  which  the  operation  has  been  done 
the  small  intestine  appears  to  perform  its 
function  in  a  perfectly  normal  manner. 

Dr.  J.  Walter  Seawell  of  Healdsburg,  Cal., 
Fig.  16.  Suture  tied.  recently  told  me  of  a  case  in  which  the  colon 
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Fig.  i8.  Suture  tied,    Repair  of  valve  completed. 

was  removed  by  Dr.  Wallace  I.  Terry  of  San 
Frandsco,  and  in  which  death  occurred  four 
months  after  the  operation  from  cholangeitis 
and  cholecystitis,  the  result  of  infection  which 
traveled  up  from  the  colon  through  the  ileum. 
Such  an  infection  must  be  greatly  facilitated 
by  the  absence  of  a  valve  at  the  ileocolic 
junction. 

It  is  of  course  necessary  that  the  patient 
should,  after  operation  for  repair  of  the  ileo- 
csecal  valve,  receive  such  instruction  as  will 
enable  him  to  avoid  the  causes  likely  to  induce 
a  return  of  the  difficulty,  as  it  is  conceivably 
possible  that  the  incompetency  may  be  repro- 
duced, although  as  yet  I  have  seen  no  case  of 
relapse. 

METHOD   OF   CONSTRUCTING  AN   ILEOCOUC 
VALVE 

In  the  writer's  experience  most  cases  of 
chronic  constipation  are  curable  by  proper 
r^ulation  of  diet  and  the  application  of  otiier 
physiologic  means,  but  a  certain  proportion 
of  cases  resist  all  such  measures,  intestinal 
stasis  persisting  in  spite  of  the  most  thorough- 
going application  of  remedies. 


Fig.  ig.  Method  of  repaiiiiig  valve  by  means  of  a  single 

The  remarkable  advances  made  in  the  tech- 
nique of  the  X-ray  study  of  the  alimentary 
tract  within  the  last  few  years  have  rendered 


Fig.  10.   Artificial  Ueocdic  valve. 
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Fig.  J 


Ileooecol  valve  of  a  dog. 


invaluable  service  in  making  it  possible  to 
locate  the  cause  of  obstruction  in  these  ob- 
stinate cases. 

The  remarkable  results  which  Mr.  Lane  of 
London  has  obtained  by  his  operation  of 
ileosigmoidostomy,  under  the  guidance  of 
X-ray  findings,  have  furnished  the  most  con- 
vincing evidence  that  stasis  in  the  colon  is 
responsible  for  a  large  number  of  grave  chronic 
disorders  which  have  heretofore  been  at- 
tributed to  other  causes.  Mr.  Lane's  ex- 
perience has  further  demonstrated  that  these 
conditions  are  entirely  curable  by  the  elimina- 
tion of  colonic  stasis  either  by  removal  of  the 
colon  or  by  the  short  circuiting  operation. 

Notwithstanding  the  excellent  results  dem- 
onstrated by  Mr.  Lane  and  verified  in  a  num- 
ber of  cases  by  his  own  experience,  the  writer 
has  from  the  first  felt  misgivings  resjiecting 
the  permanent  results  of  the  operation  be- 
cause of  the  elimination  of  the  ileocsecal 
valve.  In  the  first  case  in  which  I  performed 
this  operation,  seven  years  ago,  the  results 
were  extraordinarily  good.  Scores  of  cases 
have  been  reported  not  merely  by  Mr,  Lane 
but  by  other  surgeons  in  which  most  excellent 
results  have  followed  the  operation;  but  good 
results  have  been  by  no  means  uniform.  On 
one  occasion,  the  writer  witnessed  a  second 


Fig.  31.  First  st^  in  operation  of  short  dicuiting  tfae 
colon  and  of  making  an  artificial  ileocolic  valve.  Divi- 
gion  of  the  ileum. 

operation  by  a  prominent  surgeon  for  relief 
of  adhesions  in  a  case  in  which  the  larger  part 
of  the  colon  had  previously  been  removed  and 
a  junction  made  between  the  ileum  and  the 
pelvic  colon.  In  this  case  the  ileum  had  be- 
come distended  to  nearly  the  size  of  a  normal 
colon.  It  was  evident  that  the  small  intes- 
tine had  been  distended  by  backing  up  of 
material  from  the  colon,  and  it  may  be  easily 
believed  that  the  infection  of  the  small  intes- 
tine resulting  from  such  refiux  may  have  been 
the  cause  of  the  very  extensive  adhesions 
which  were  present  and  which  had  become  the 
cause  of  obstruction  necessitating  a  second 
operation.  A  study  of  the  structure  of  the 
ileocascal  valve  and  its  functions  confirmed 
me  in  the  belief  that  the  natural  barrier  which 
nature  has  erected  in  all  vertebrate  animals 
between  the  putrefying  waste  materials  of  the 
colon  and  the  foodstuffs  undergoing  digestion 
and  absorption  in  the  small  intestine  is  a  con- 
dition necessary  for  the  maintenance  of  the 
structural  and  functional  integrity  of  the 
mid-gut  and  of  the  organism.  I  accordingly 
determined  that  in  the  next  case  in  which  I 
was  called  upon  to  form  a  new  jmiction  be- 
tween the  ileum  and  the  colon  I  would  under- 
take to  make  some  kind  of  a  valve  capable  of 
preventing  reflux.    A  study  of  the  ileooecaJ 


KELLOGG:    SURGERY  OF  THE  ILEOCiECAL  VALVE 


S73 


Fig.  23.   Second  stq>;  mesentery  separated  from  end 
of  ileum. 

valve  of  the  pig  and  later  of  the  dog  showed 
me  that  an  efficient  valve  may  be  produced  by 
simple  intussusception  of  the  ileum  into  the 
large  intestine.  Having  constructed  such  a 
valve  I  found  that  it  worked  perfectly.  It 
was  possible  to  inflate  the  colon  through  the 
ileum  and  distend  it  with  very  considerable 


Fig.  25.   Fourth  step;  incision  of  colon  preparatory  to 
application  of  inner  suture  line. 

force  without  the  occurrence  of  the  slightest 
reflux. 

Very  shortly  after  making  these  experi- 
ments I  had  occasion  to  remove  the  caecum 
and  ascending  colon  on  account  of  complete 
obstruction   due   to   malignant  disease.    Li 


Fig.  24.   Third  step;  first  half  of  outer  suture  line  con- 
necting ileum  and  pelvic  colon  in  end-to-end  anastomosis. 


Fig.  26.   Fifth    step;  application  of  inner  suture,  first 
half  completed. 
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Fig.  37.   Sixth  step;  inner  suture  line  completed. 

makiog  the  new  junctioQ  of  the  ileum  with 
the  colon  at  a  second  operation  I  produced 
an  intussusception  of  the  ileum  to  the  ex- 
tent of  about  half  an  inch,  and  with  the 
result    that    a    perfectly    competent    valve 


\ 


■^ 


Fig.  39.     Outer  si 


Fig.  18.    Seventh;  md  of  ileum  invagiiuted  into  the 

was  obtained  as  shown  by  subsequent  X-ray 
examination  after  injection  of  the  colon 
with  bismuth  by  Dr.  Case,  rontgenologist  of 
the  Battle  Creek  Sanitarium.  Although  con- 
siderable force  was  used,  it  was  impossible  to 
cause  any  portion  of  the  bismuth  to  pass  into 
the  ileum.  The  valve  was  perfectly  com- 
petent and  at  the  same  time  offered  not  the 
slightest  resistance  to  the  passage  of  food  into 
the  colon.  The  patient  made  an  excellent 
recovery  from  the  operation,  but  several 
weeks  later  died  of  acute  pneumonia  with 
gangrene  of  the  lung.  The  opjwrtunity 
afforded  for  examination  of  the  valve  by  a 
post-mortem  examination  made  by  Drs. 
Harris  and  Case  enables  me  to  show  the  result 
of  this  first  attempt  to  produce  an  artificial 
ileocolic  valve  (Fig.  20). 

The  valve  shown  is  somewhat  distorted  be- 
cause the  photograph  was  not  taken  until 
after  the  valve  had  been  hardened  with  for- 
maUn.  When  first  removed  from  the  body 
the  valve  had  a  very  regular  appearance  and 
very  closely  resembled  Uie  ileocecal  valve  of 
a  dog  shown  in  Fig.  si.  The  technique  of  the 
operation  will  be  readily  understood  from  the 
accompanying  cuts. 

Fig.  22  shows  the  ileum  cut  off  at  a  point 
about  six  inches  from  the   colon.    With  a 
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Fig.  30.  Operation  comfdeted  by  attaching  a  portion  of 
the  mesentery  to  colon  to  prevent  contraction  at  the  point 


Paquelin  cautery  the  mesentery  is  being  cut 
down  dose  to  the  small  intestine  so  as  to 
leave  about  three  centimeters  of  the  ileum 
detached  from  the  mesentery  as  shown  in 
Fig.  23. 

The  loop  of  colon,  generally  the  pelvic  colon, 
with  which  the  junction  is  to  be  niade,  having 
been  brought  up  to  a  proper  ix>sition  and 
clamped  with  rubber  covered  forceps,  the  end 
of  the  iletmi  is  brought  up  against  the  side  of 
the  bowel  and  attached  by  suture  to  the  bowel 
close  to  the  border  of  the  anterior  longitudinal 
band  as  shown  in  Fig.  24. 

A  slit  is  made  in  the  colon  at  a  distance  of 
about  a  quarter  of  an  inch  from  the  first 
suture  line  and  the  cut  end  of  the  intestine  is 
attached  to  the  opening  as  shown  in  Figs.  35 
1030. 

F^.  26  shows  the  inner  suture  line  half 
completed. 

Fig.  27  shows  the  inner  suture  line  finished, 
and  the  fold  of  intestine  which  by  the  next 
step  is  to  be  tucked  into  the  colon  through 
the  anastomotic  opening,  thus  producing  a 
valve. 

In  Fig.  38  the  fold  of  intestine  has  been  in- 
verted  into  the  colon. 


Fig.  31.  Appearance  of  arti£dal  valve  from  the  instde. 

In  Fig.  29  the  outer  suture  line  has  been 
completed.  In  placing  this  suture,  care  must 
be  taken  to  make  sure  that  the  intussuscepted 
portion  of  the  small  intestine  is  not  pulled  out, 
and  to  avoid  distorting  the  gut. 

The  edge  of  the  cut  mesentery  is  atteched 
along  the  edge  of  the  longitudinal  band  for  a 
short  distance  as  shown  in  Fig.  30,  so  as  to 
avoid  direct  traction  upon  the  line  of  union. 
Care  is  of  course  taken  to  attach  the  cut  edge 
of  the  mesentery  to  the  mesentery  of  the 
colon  throughout  its  entire  length,  so  as  to 
avoid  leaving  an  opening  in  which  loops  of 
small  intestine  might  become  tangled,  pro- 
ducing obstruction. 

Fig.  31  shows  the  appearance  of  the  ileocolic 
junction  as  viewed  from  the  interior  of  the 
colon. 


IT  of  artificial  valve  from  the  inside  of 
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Fig.  32  is  a  side  view  of  an  artifidal  ileocolic 
valve  made  in  a  case  of  advanced  malignant 
disease  of  the  stomach  involving  the  trans- 
verse colon  in  which  the  pylorus  was  nearly 
closed  and  the  lumen  of  the  gut  occluded.  A 
gastro-enterostomy  was  done  and  an  ileoco- 
lostomy,  but  the  patient's  condition  before 
operation  had  become  so  desperate  that  he 
survived  the  operation  only  a  few  days.  The 
valve  was  tested  before  and  after  death  and 
foimd  to  be  efitirely  competent. 

As  will  be  seen  by  the  foregoing  description, 
the  operation  does  not  differ  from  the  ordinary 
mode  of  procedure  in  end-to-side  anastomosis 
of  the  small  intestine  with  the  colon  except 
in  one  important  particular — that  there  is 
a  distance  of  two  to  three  centimeters,  meas- 
ured along  the  surface  of  the  intestine, 
between  the  inner  and  the  ©uter  suture  Unes. 
This  permits  the  inverted  small  intestine 
to  project  into  the  colon  about  half  an  inch. 
The  portion  of  the  ileum  thus  intussuscepted 
forms  a  good  valve  for  the  reason  that  the 
folds  of  mucous  membrane  readily  fall  to- 


gether whenever  there  is  the  slightest  back- 
ward pressure. 

In  the  opinion  of  the  writer  the  so-called 
short-circuiting  operation  or  ileosigmoidos- 
tomy,  or  any  other  operation  whereby  an  anas- 
tomosis is  made  between  the  ileum  and  the 
colon,  should  never  be  performed  without  the 
construction  of  a  valve  tor  the  prevention  of 
reflux  from  the  colon  into  the  ileimi.  Without 
an  ileocolic  valve  to  prevent  reflux,  an  ileo- 
sigmoidostomy  performed  for  the  purpose  of 
getting  rid  of  the  intestinal  intoxication  aris- 
ing from  stasis  in  a  looped,  kinked  or  other- 
wise crippled  colon  may  leave  the  patient  in  a 
condition  as  bad  or. even  worse  than  before 
the  operation  by  practically  converting  into 
a  colon  many  feet  of  his  small  intestine. 

The  best  point  for  attaching  the  ileum  to  the 
colon  is  near  the  upper  end  of  the  distal  leg  of 
the  pelvic  colon.  Great  care  must  be  taken  to 
avoid  bruising  or  mmecessary  handling  of  the 
intestine,  so  as  to  prevent  adhesions,  the  for- 
mation of  which  about  the  point  of  anastomo- 
sis may  become  a  source  of  obstruction. 
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OVARIAN  CYSTS 

By  p.  BROOKE  BLAND,  M.  D.,  Philadexfhia 
Chief  of  the  Gynecological  Clinic,  Jeffeison  Medkal  College  Hospital;  Gynecologist  to  St.  Joseph's  Hospital 


SINCE  the  advent  of  antisepsis  and 
asepsis  in  the  practice  of  surgery,  the 
progress  made  in  tHs  department  of 
medicine  has  been  indeed  remark- 
able, a  statement  which  applies  particularly 
to  the  marvelous  accomplishments  in  the 
development  and  perfection  of  abdominal 
surgery,  where  progress  has  been  brought 
about  largely  by  the  gjoiecologist.  The 
advance  in  pelvic  and  abdominal  surgical 
procedures  has  been  progressively  along  the 
line  of  improvement  and  perfection  of  tech- 
nique. ^ 

Many  of  the  methods  and  operative 
procedures  which  were  employed  a  few  years 
ago  are  now  regarded  as  obsolete,  and  to  the 
keen  investigator  and  operator  appear  crude, 


indeed.  Many  other  methods  have  been 
modified  and  improved  in  accordance  with 
the  better  imderstanding  of  the  conditions 
encountered  and  the  indications  for  their 
correction.  Nxmierous  new  types  of  operative 
intervention  have  been  added  and  one  is 
prone  to  regard  our  present  day  methods  as 
almost  perfect.  However,  in  gynecology,  as 
in  general  surgery,  certain  operations  which 
were  devised  and  practiced  by  the  pioneers 
in  gynecology  have  been  handed  down  to  us, 
and,  in  many  instances,  not  without  profit. 
Frequently  other  measures  cling  to  us  by 
inheritance  and  custom  and  often  we  are 
loath  to  depart  from  these  and  adopt  the 
newer  procedures,  the  value  of  which  we  fail 
to  early  comprehend  or  appreciate. 
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For  the  past  ten  years  I  have  been  most 
fortunate  in  being  associated  with  a  man  who 
has  generously  given  me  every  opportunity 
for  study  in  a  rich  gynecological  service,  and 
naturally,  during  this  time,  I  have  had  abim- 
dant  opportunity  to  recognize,  in  a  measure, 
the  weak  and  strong  points  in  the  execution 
of  the  work  and  the  results  obtained  thereby. 

Lately,  I  have  begun  to  question  whether 
the  present  teaching  concerning  the  methods 
employed  in  the  removal  of  ovarian  cysts  is 
fully  justified  by  the  results  obtained  or  by 
our  increased  knowledge  of  their  true  path- 
ological character.  From  personal  observa- 
tions and  experience  with  a  fairly  large  num- 
ber of  cases,  I  am  compelled  to  answer  in  the 
negative.  To  a  certain  degree,  at  least,  the 
ultimate  results  obtained  by  the  removal  of 
ovarian  cysts  are  not  so  satisfactory  as  they 
should  be.  It  is  difficult  to  understand  why 
our  increased  knowledge  of  the  pathology  of 
these  neoplasms  has  not  led  us  to  perform 
more  complete  and  radical  operations  than 
we  are  doing  at  the  present  day.  The  opera- 
tive technique  of  ovariotomy,  certain  phases 
of  which  are  regarded  as  modem,  differs  little 
from  that  employed  by  the  father  of  the 
operation.  Dr.  Ephraim  McDowell,  over  one 
hundred  years  ago;  nor  does  the  technique 
differ  materially,  except  in  aseptic  principles, 
from  that  utilized  shortly  after  by  his  fol- 
lowers in  this  country,  the  Atlees  and  Peaslee. 
The  methods  we  inherited  from  these  path- 
finders are  still  employed,  and  the  authors 
of  our  most  recent  textbooks  on  g3aiecology, 
with  slight  modification,  advise  and  use  the 
methods  practiced  by  these  men. 

The  old  operation  of  abdominal  incision 
with  the  withdrawal  of  the  c)^t  contents,  as 
instituted  by  the  pioneers,  should  find  but 
little  use  to-day,  because  it  is  rather  imusual, 
at  this  period,  for  one  to  come  in  contact  with 
cysts  so  enormous  in  size  that  they  cannot  be 
removed  through  a  large  abdominal  incision, 
without  pimcture  or  without  tapping.  The 
latter,  in  my  judgment,  is  the  surgical  pro- 
cedure that  3hould  be  used  almost  routinely, 
excepting,  of  course,  in  tiunors  of  inordinate 
size,  which  are  comparatively  imcommon. 

An  examination  of  our  most  modem  text- 
books on  gynecology  will  show  that  almost 


with  one  accord  the  advice  is  given  that 
ovarian  cysts  should  be  removed  through  an 
incision  two  or  three  inches  long,  thus  exposing 
the  timior,  and  then  to  withdraw  its  contents 
either  through  a  trocar  or  by  puncturing 
the  cyst  wall  with  a  scalpel.  This  is  to 
be  followed  by  the  delivery  of  the  tumor 
through  the  small  incision  as  the  growth 
empties  itself. 

The  objections  mentioned  to  the  small 
incision  in  the  present  day  description  of 
ovariotomy  are:  that  it  should  not  be  used 
in  the  presence  of  dermoid  cysts,  when  suppu- 
ration is  present,  when  extensive  adhesions 
are  encountered,  or  when  the  timior  is  papil- 
lary in  character.  The  greatest  objection  to 
the  operation  and  the  greatest  menace  to  the 
patient,  malignancy,  is  not  even  considered. 
The  authors  state  that  one  can  readily 
differentiate  the  various  types  of  ovarian 
growths  by  the  color  of  the  sac  wall.  To  a 
certain  degree,  this  is  true;  but  occasionally 
the  man  who  relies  on  this  sign  alone,  and,  on 
its  strength,  deliberately  pimctures  the  sac 
wall,  will  have  a  calamity — a  tragedy  that 
could  have  been  prevented  by  a  more  radical 
operation. 

I  recognize  fully  the  value  of  determining 
the  character  of  ovarian  tumors  by  their 
color,  but  I  am  also  confident  that  this  sign 
of  differentiation  is  not  infallible.  The  color 
of  the  cysts  is  frequently  changed  by  chemical 
alteration  of  their  contents  and  by  haemor- 
rhage into  the  cyst  cavity.  The  wall  of  the 
dermoid  cyst,  while  not  of  the  bluish  pearl 
character  of  the  glandular  growth,  is  not 
sufficiently  characteristic  in  color,  in  my  judg- 
ment, to  warrant  a  surgeon  making  a  positive 
diagnosis.  One  must  always  keep  in  mind 
that  imless  the  dermoid  contains  bone,  teeth, 
or  other  resistant  substance,  its  content  is 
always  in  a  fluid  state  at  the  temperature  of 
the  body. 

The  statement  that  proliferating  papillary 
cysts  should  be  punctured  does  not  deserve 
serious  consideration,  because  it  is  unusual  to 
find  tme  proliferating  papillary  cysts  of 
sufficient  size  to  warrant  such  a  procedure. 
It  is  xmiversal  knowledge  that  implantation 
infection,  during  the  course  of  operation,  is 
not  an  infrequent  cause  of  the  recurrence  of 
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malignant  disease  after  removal  of  the 
primary  focus;  for  example,  in  the  abdominal 
incision.  It  is  also  a  question  whether  many 
cases  of  recurrent  malignant  disease  in  the 
pelvis  are  not  due  to  the  soiling  of  the  opera- 
tive field  in  the  course  of  surgical  intervention. 
It  has  long  been  taught  that  it  would  not  be 
good  siurgery  to  incise  a  suspicious  timior  of 
the  breast  and  then  to  continue  the  operation 
with  the  same  instnmient,  because  of  the 
implantation  of  embryonal  cells  on  the  newly 
made  surfaces.  If  it  behooves  one,  therefore, 
to  use  every  precaution  in  operating  in  other 
parts  of  the  body,  for  malignancy  or  tumors 
suspicious  of  malignant  change,  the  same  care 
and  precaution  should  be  observed  in  the 
removal  of  ovarian  cysts,  a  large  percentage 
of  which  we  have  learned  are  histologically 
or  potentially  malignant. 

It  seems  to  me  that  the  time  has  arrived 
for  a  radical  change  in  the  customary  method 
of  treating  ovarian  tumors  by  laparotomy. 
The  almost  universal  advice  that  these  tumors 
should  be,  as  previously  stated,  removed 
through  a  small  incision,  after  withdrawing 
their  contents  either  by  trocar  or  tapping, 
does  not  harmonize  with  our  knowledge  con- 
cerning their  pathology.  We  know  that  25 
per  cent  of  ovarian  cysts  are  histologically 
malignant  and  that  still  an  additional  per- 
centage, though  pronounced  by  the  patholo- 
gist benign,  are  in  reality  malignant  in  be- 
havior, as  is  shown  by  the  development  of 
malignant  disease  after  removal  of  the  growth. 
We  also  o<icasionally  see  the  early  appearance 
of  malignancy  following  rupture  of  ovarian 
cysts,  even  though  there  has  been  apparent 
complete  surgical  removal  of  the  cyst  wall  and 
the  escaped  contents.  Most  all  men  of 
experience  have  seen  this  phenomenon  occur. 
Despite  these  facts,  the  old  method  of  pimc- 
ture-removal  is  still  employed.  I  cannot 
refrain  from  emphasizing  the  fact,  at  this 
time,  that  the  surgeon  who  confidently  relies 
on  the  color  of  the  cyst  wall  to  determine  its 
true  nature,  and  from  this  sign  alone  deliber- 
ately punctures  the  cyst  wall,  will  have  calam- 
itites  occur. 

I  have  seen  this  misfortune  occur  on  more 
than  one  occasion.  If  it  is  impossible  for  the 
pathologist,  after  a  careful  microscopic  exam- 


ination, to  determine  definitely  the  true  nature 
of  an  ovarian  cyst,  it  is  certainly  unlikely  that 
the  surgeon  can  be  able  to  distinguish  its 
character  from  the  gross  appearance  pre- 
sented. These  tumors,  commonly  regarded 
as  benign  proliferating  glandular  cysts,  fre- 
quently contain  intracystic  papillomata,  and 
to  incise  or  pxmcture  an  area  of  this  kind 
jeopardizes  Uie  future  of  the  patient  by 
favoring  the  recurrence  of  the  disease. 

Occasionally  one  sees  an  apparently  harm- 
less multilocular  cyst  of  the  proliferating 
glandular  t3rpe  contain,  in  one  portion,  all  the 
elements  of  a  dermoid.  Pimcture  of  a  region 
of  this  character  subjects  the  patient  to  very 
great  danger  of  peritonitis  and  even  death. 

Recently  a  case  of  this  character  was 
operated  upon  by  Dr.  E.  E.  Montgomery  in 
his  service  at  St.  Joseph's  Hospital.  A  t\m[ior 
the  size  of  a  large  cantaloupe  was  removed 
entire.  It  possessed  the  general  appearance 
of  a  simple  proliferating  glandular  cyst,  but 
careful  examination  of  the  growth  showed  a 
dermoid  in  its  wall,  containing  hair  and  seba- 
ceous matter.  Had  this  been  a  large  timior 
and  the  old  method  of  punctiure  or  tapping 
been  employed,  a  catastrophe,  perhaps,  would 
have  resulted. 

My  object  in  presenting  this  paper  is  not 
to  criticize  or  condenm  those  methods  which 
have  been  in  use  for  so  many  years  and  which 
have  accomplished  so  much  good,  but  to 
present  a  procedure  for  the  removal  of  ovarian 
tumors,  as  we  now  see  them,  which  comprises 
their  complete  removal  through  a  sufficiently 
large  incision  in  the  abdominal  wall  to  effect 
their  delivery  without  tapping  or  pimcture. 
Of  course,  there  are  occasionally  timiors  of 
such  enormous  dimension  that  this  method 
would  be  inadvisable,  but  such  gigantic 
growths  are  now  extremely  rare. 

I  have,  for  the  past  few  years,  personally 
practiced  the  removal  of  all  cysts  through  a 
large  indsion  without  reduction,  and  only  in 
one  or  two  instances  have  I,  on  account  of 
their  extreme  size,  been  reluctantiy  forced  to 
abandon  this  plan  and  evacuate  their  con- 
tents. 

On  March  30,  191 2, 1  operated  upon  a  patient  in 
St.  Joseph's  Hospital,  aged  49,  who  had  sufiFered 
for  several  years  with  a  large  multilocular  ovariaD 
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tumor.  She  had  been  advised  by  her  family  phy- 
sician and  a  consultant  not  to  have  the  tumor  re- 
moved as  they  believed  it  so  large  that  its  removal 
would  probably  be  followed  by  a  fatal  issue.  This 
tumor  extended  from  the  floor  of  the  pelvis  to  the 
diaphragm,  thus  completely  filling  the  abdomen. 
It  was  successfully  removed  entire  through  a  large 
abdominal  incision,  which  extended  from  the  pubis 
to  well  above  the  navel.  The  incision  at  the  time 
seemed  quite  long,  but  the  apparent  length  of  the 
incision  was  due  largely  to  the  overstretched  skin. 
After  the  tissue  of  the  abdominal  wall  recovers  its 
tone,  the  incision  does  not  appear  much  larger  than 
the  one  used  in  the  modern  operation  for  uterine 
cancer,  for  fibroid  tumors,  or  for  Cesarean  section. 
The  patient  referred  to  above  also  suffered  from  gall- 
stones, which  were  removed  at  the  same  time.  The 
growth  weighed  thirty-nine  and  one  half  pounds  and 
measured  in  length  15^  inches;  in  circumference, 
33  inches,  and  at  its  greatest  diameter,  1 1  inches. 

From  another  patient,  some  months  later,  I 
removed  through  a  long  abdominal  incision  a  large 
parovarian  tumor,  without  evacuation,  which 
weighed  27  pounds,  and  measured  28>^  inches  in 
circumference,  gj^  inches  in  its  greatest  diameter, 
and  14)4  inches  in  length. 

VAGINAL  OVARIOTOMY 

To  recommend  the  vaginal  operation  in  the 
treatment  of  ovarian  cysts,  I  regard  as  dan- 
gerous instruction.  This  procedure  should 
never  be  used  for  the  removal  of  ovarian 
growths  except  in  such  rare  instances  where 
the  timior  can  be  delivered  through  the  birth 
canal  without  tapping,  puncture,  or  danger  of 
rupture.  I  am  aware  that  certain  prominent 
men  especially  recommend  it  in  the  treat- 
ment of  ovarian  tumors  of  moderate  size. 
I  have  seen  the  operation  performed  by  men 
eminent  in  the  profession  and  it  was  accom- 
plished just  as  in  the  old  method,  by  incision 
of  the  anterior  or  posterior  vaginal  fornix, 
followed  by  the  evacuation  of  the  cyst  con- 
tents. It  is  easy  to  understand  that  where 
infection  is  present,  or  where  a  dermoid  is 
encoimtered,  the  danger  of  peritonitis  would 
be  very  great,  or,  in  cases  of  malignant  change, 
it  would  favor  the  dissemination  of  the 
process.  If  the  growths  are  adherent  the 
vaginal  operation  is  contra-indicated. 

Moreover,  in  the  vaginal  operation  one  is 
compelled  to  work,  to  a  certain  degree,  in  the 
dark,  and  therefore  the  advantage  claimed 
of  determining  the  character  of  the  cyst  by 
its  color  must  be  sacrificed,  and,  as  has  been 


emphasized  before,   one  is  not  justified  in 
relying  absolutely  on  this  sign. 

Careful  consideration  of  this  subject  justi- 
fies the  following  conclusions: 

First.  That  cystic  growths  of  the  ovaries 
should  be  removed  entire  through  an  abdom- 
inal incision  sufficiently  long  to  accomplish 
their  delivery. 

Second.  That  puncture  and  withdrawal  of 
the  cyst  contents  through  a  small  incision  is 
unsurgical  and  inconsistent  with  our  present 
understanding  of  surgical  principles. 

Third.  Tapping  and  puncture  of  ovarian 
growths  is  not  compatible  with  the  modern 
knowledge  of  the  pathology  of  these  tumors. 

Fourth.  In  view  of  the  above,  tapping  or 
pimcture  of  these  growths  is  associated  with  a 
danger,  not  only  of  infection,  but  of  the 
dissemination  of  maUgnant  processes. 

Fifth.  It  is  impossible  for  the  operator 
to  positively  differentiate  the  various  t3rpes 
of  ovarian  tumors  by  their  color. 
^  Sixth.  The  surgeon  who  reUes  on  the  color 
signs  as  an  infallible  diagnostic  point  will 
meet  with  calamities. 

Seventh.  That  the  teaching  and  operative 
procedures  employed  in  the  removal  of 
ovarian  cysts  has  not  progressed  in  accord- 
ance with  the  clearer  recognition  of  the  true 
character  of  these  growths. 

Eighth.  The  small  incision,  with  incision- 
puncture,  should  only  be  employed  in  very 
exceptional  cases  and  never  where  extirpation 
of  the  tumor  entire  can  be  performed  through 
a  large  abdominal  incision. 

Ninth.  The  old  operation  should  find  but 
little  use  to-day  because  the  gigantic  growths 
which  were  encoimtered  by  the  men  who 
devised  the  operation  of  ovariotomy  are  now 
rarely  seen. 

Tenth.  The  operation  should  only  be  per- 
formed through  the  abdominal  route.  Vaginal 
ovariotomy  should  find  an  extremely  limited 
field  of  usefulness,  and  this  operation,  too, 
should  only  be  performed  in  instances  where 
the  timior  is  freely  movable  and  can  be 
delivered  without  tapping  or  without  punc- 
ture or  without  the  danger  of  rupture.  The 
latter  is  favored  by  the  increased  manipula- 
tion the  vaginal  route  entails. 
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IRREGULAR  KIDNEY  VESSELS  FOUND   IN  FIFTY   CADAVERS 

By  RICHARD  R.  RUPERT,  M.  D.,  Chicago 

ABsisUnt  Professor  of  Anatomy,  CoOsge  of  Medicine,  Uniyenity  of  Illinois 


IN  presenting  this  paper  and  these  speci- 
mens to  you,  I  wish  to  state  that  the  kid- 
neys were  removed  from  the  cadavers 
used  in  the  anatomical  department  of  the 
College  of  Medicine  of  the  University  of 
Illinois,  of  this  city,  during  the  present  ses- 
sion, 1912-13,  and  were  dissected  out  by  the 
sophomore  students  of  that  institution  and 
removed  from  the  cadavers  tmder  my  per- 
sonal supervision. 

The  cadavers  used  were  received  by  us 
from  the  Demonstrators  Association,  who  in 
turn  received  them  from  the  usual  sources  of 
supply  for  such  material  in  Cook  County. 
None  of  the  bodies  had  been  posted;  there 
were  49  males  and  i  female,  of  which  4  were 
negroes. 

Of  these  50  cadavers,  35,  or  70  per  cent, 
showed  a  unilateral  or  a  bilateral  anomaly  of 
the  arteries  or  the  veins,  or  both. 

The  literature  on  this  subject  is  somewhat 
meager,  as  the  author  of  each  article,  with 
two  or  three  exceptions,  reported  only  one  or 
two  or  three  cases  in  which  unexpected  anom- 
alies of  the  arteries  (usually)  were  foimd 
incident  to  renal  operations  and  reference  is 
usually  made  to  the  point  of  entrance  of  the 
blood-vessels  into  the  kidney  substance,  with 
little  or  no  reference  as  to  the  origin  of  these 
blood-vessels  (references  i  to  9). 

Anatomical  textbooks  and  atlases  and  sur- 
gical textbooks  lay  but  little  stress,  or  none 
at  all,  on  anomalies  of  vascidarization  of  the 
kidney  or  any  other  gland.  Sabotta  and  Mc- 
Murrich,  Spalteholtz  and  Toldt,  show  no 
plates  of  anomalies  of  the  renal  arteries  or 
veins;  Cunningham  makes  no  mention  of 
anomalies.  Gray  states  that  "frequently  there 
is  a  second  renal  artery  which  is  given  off 
from  the  aorta,  either  above  or  before  the 
renal  artery  proper,  the  former  being  the 
more  common  position.  Instead  of  entering 
the  kidney  at  the  hilum  the  accessory  renal 
artery  often  pierces  the  upper  or  lower  pole  of 
the  gland."  Anomalies  of  veins  are  not  men- 
tioned. 


Piersol  and  Morris  state  in  substance  that 
the  renal  artery  may  be  multiple,  taking  origin 
from  the  aorta  or  any  other  adjacent  artery, 
"such  as  the  spermatic  iliacs  (common,  inter- 
nal, or  external),  median  sacral,  or  inferior 
mesenteric  arteries,"  or  "  the  renal  artery  may 
be  absent  altogether,  its  place  being  taken  by 
a  vessel  from  one  or  the  other  of  these  origins." 
There  is  no  mention  of  anomalous  veins. 

In  this  series  of  cadavers  from  which  these 
specimens  were  removed  both  kidneys  in  every 
cadaver  were  normally  placed;  i.  e.,  there  were 
no  movable,  pelvic,  or  horseshoe  kidneys 
found,  nor  was  there  any  absence  of  one  kid- 
ney, either  congenitally  or  post-operative. 

As  an  operator's  caution  in  anticipation, 
anomalous  renal  vessels  are  in  direct  ratio  to 
either  his  past  experience,  some  incidents  of 
which  he  would  not  wish  to  repeat,  or  to  the 
percentage  of '  anomalous  renal  vessels  re- 
ported in  the  textbook,  and  as  Quaine  is  the 
only  textbook  quoting  such  a  percentage, 
Quaine's  20  to  25  per  cent  is  usually  used 
as  a  working  basis.  But  this  percentage  is 
based  on  the  number  of  kidneys  and  the 
arteries  only.  Gerrish  states  that  "in  one  case 
in  five  an  additional  renal  artery  exists,  and 
there  may  be  several." 

From  a  surgical  standpoint,  where  there  are 
two  organs  of  the  same  kind  in  the  body  I 
believe  that  statistics  would  be  of  more  value 
if  based  on  both  the  veins  and  the  arteries  and 
the  number  of  cadavers  in  which  such  anoma- 
lies were  foimd  and  not  upon  the  number  of 
specimens  unless  there  were  a  greater  number 
found  upon  one  side  than  upon  the  other. 

The  chances  are  equal  for  either  kidney  to 
imdergo  pathological  changes  as  a  result  of 
bacterial  infection  carried  to  it  by  the  blood 
or  lymph  stream,  by  the  continuity  or  con- 
tiguity of  tissue.  I  believe  the  value  of  dis- 
playing specimens  of  this  kind  lies  in  present- 
ing both  kidneys  from  the  same  cadaver,  the 
kidneys  still  attached  to  the  aorta  and  vena 
cava  by  the  renal  vessels. 

W.  A.  N.  Dorland  (10)  states:  "No  abdom- 
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iual  arteries  are  so  irregular  in  their  distribu- 
tion as  those  which  supply  the  kidneys." 
While  Senator  (11)  states  Uiat  "reduplication 
of  one  or  both  renal  arteries  is  a  rare  condition 
that  may  be  dismissed  at  once  as  it  is  entirely 
without  significance,"  yet,  considering  the 
arteries  only,  I  found  a  unilateral  or  a  bilateral 
anomaly  in  34  out  of  50  cadavers  (or  68  per  cent 
of  the  cadavers)  used  by  me  this  year,  there 
being  13  cadavers  showing  anomalies  of  the  left 
side,  II  cadavers  showing  anomalies  on  the 
right  side,  and  10  cadavers  showing  anomalies 
on  both  sides.  Of  course  these  statistics  are 
based  on  cadavers  where  both  kidneys  can  be 
examined  and  not  upon  surgical  cases  where 
only  the  blood  supply  of  one  kidney  is  seen. 
Levings  (12)  reports  "20  or  more  cases  in 
which  there  was  an  anomalous  artery  going 
to  the  lower  pole."  The  Mayos  (13)  report 
that  in  "  20  out  of  27  cases  of  hydronephrosis 
operated  by  them  anomalous  blood  vessels  were 
present  and  the  obstruction  in  each  instance 
where  the  blood  vessels  crossed  the  ureteropel- 
vic  juncture  .  .  .  the  vessels  passed  to  the 
lower  pole  of  the  kidney,  and  varied  from  the 
size  of  a  knitting  needle  to  that  of  a  radial." 
It  has  been  said  that  "most  commonly 
anomalous  vessels  are  found  at  the  upper  ex- 
tremity of  the  kidneys"  (14),  and  that  "the 
veins  share  the  frequency  of  anomalous  dis- 
tribution" (ii).  The  following  table  shows 
the  contrast  between  superior  and  inferior 
polar  arteries  in  this  series : 
Superior  pole  only,  17  cadavers  (34%);  19  kidneys, 
12  right,  7  left. 

Right  12,  Nos.  2,  23,  27, 10, 6, 31,  21, 18,  IS,  9,  5, 3- 

Left  7,  Nos.  24.  8,  23,  27,  20,  q,  4. 
Inferior  pole  only,  9  cadavers  (18%);  9  kidneys,  7 
right,  2  left. 

Right  7,  Nos.  19,  26,  22,  32,  20,  II,  17. 

Left  a,  Nos.  16,  29. 
Superior  and  inferior  pole,  same  side,  8  cadavers 
(16%) ;  8  kidneys,  2  right,  6  left. 

Right  2,  Nos.  I,  25. 

Left  6,  Nos.  10,  17,  6,  26,  ii,  5. 
Superior  and  inferior  artery  both  sides,  o. 

The  renal  veins  in  this  series  did  not  "share 
the   frequency  of  anomalous   distribution" 

with  the  arteries. 

34  cadavers  (68%) ;  44  kidneys  showed  anomalous 
arteries;  11  right,  13  left,  to  both  sides. 

g  cadavers  (18%};  ii  kidneys  showed  anomalous 
vonsi  7  right,  o  left,  a  both  sides. 


SECOND  ARTERY  TYPE 


THIRD  ARTERY  TYPE 


AXIS  TYPE 
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No.  aS.    Posterior 
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AKTERIE8 

Left  side  only 13 

Right  Bide  only " 

Both  tides 10 

VEINS 

Left  aide a 

Right  side 9 

Both  sides * 

VXmS    AND   AKTEBIES   IN   SAKE    SFECIUEN 

Left  aide i 

Right  side 3 

Both  sides i 

VEINS  ONLV 

Left  side o 

Right  side i-(2) 

Both  sides o 

One  specimeQ  showed  an  anomaly  of  the 
veins  only,  having  two  veins  on  the  tight  side, 
both  leaving  the  hilum,  the  inferior  vein 
entering  the  vena  cava  opposite  the  inferior 
portion  of  the  right  kidney.    One  sjiedmen 


No.  3S-    Postttior  view. 

shows  a  vein  extending  from  the  right  renal 
vein  to  the  transverse  fissure  of  the  liver;  one 
specimen  shows  a  vein  which  extends  for 
about  2^  cm.  from  the  left  renal  vein  where 
it  bifurcates,  one  branch  penetrating  the  sub- 
stance of  the  second  or  third  intervertebral 
disc,  the  other  branch  anastomosing  with  the 
lumbar  veins  on  the  left  side.  Two  specimens 
show  the  spermatic  veins  emptying  into  the 
renal  veins  on  both  sides. 

Two  specimens  show  that  one  of  the  anoma- 
lous arteries,  in  each  specimen,  makes  one 
complete  twist  around  the  renal  vein,  or 
vice  versa;  in  each  instance  the  artery  was  as 
large  as  a  radial.  I  beUeve  this  anomaly  is 
of  interest,  as  the  renal  plexus  of  nerves  sur- 
round the  artery,  and  a  very  slight  twist  in  an 
atypical  floating  kidney  could  cause  all  the 
symptoms  of  a  Dietl's  crisis  without  a  mov- 
able kidney  being  demonstrated  clinically. 

One  specimen  has  a  double  ureter  for  about 
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10  cm.  where  the  two  ureters  jom  to  form  a 
single  ureter;  the  opposite  kidney  has  a  double 
pel\ds  about  2^  or  3  cm.  long. 

Two  specimens  show  the  right  spermatic 
arteries  passing  posterior  to  the  vena  cava 
instead  of  anterior. 

CONCLUSIONS 

1.  That  anomalous  renal  vessels  occur 
more  frequently  than  is  generally  supposed. 

2.  That  anomalous  veins  are  as  important 
to  consider  as  anomalous  arteries. 

3.  That  while  anomalous  veins  are  not  as 
frequent  as  anomalous  arteries,  their  presence 
increases  the  hazards  of  renal  operations,  espe- 
cially in  a  nephrectomy. 

4.  That  on  accoimt  of  the  thinness  of  their 
walls  they  give  but  little,  if  any,  more  resist- 
ance to  traction  than  a  small  adhesion,  and 


as  pulsation  is  absent,  an  anomalous  vein  is 
difficidt  to  differentiate  from  an  adhesion, 
unless  it  can  be  drawn  into  the  field. 
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HERNIA  OF  THE  UTERUS  AND   BOTH  ADNEXiE 

With  Report  of  a  Case 

By  LILIAN  K.  P.  FARRAR,  A.  B.,  M.  D.,  New  Yoke 

Dr.  Astenon's  and  Dr.  Farrar's  House  for  Private  Patients.    Instnictor  in  the  Diseases  of  Wcmiea,  New  Yock  Post-Gradnate 

Medical  School  and  Hcapital 


THE  earliest  record  in  medical  literature 
of  hernia  of  the  genital  organs  is, 
according  to  Pevrilke,  the  author  of 
the  Histoire  de'la  Chirurgie,  attrib- 
uted to  Soranus  of  Ephysia,  in  Asia  Minor, 
who  in  his  treatise  on  diseases  of  women, 
written  about  97  A.  d.,  stated  that  he  had 
seen  with  his  own  eyes  when  practicing  sur- 
gery, "a  loop  of  smaU  intestine  descend  in  the 
inguinal  canal  preceded  by  one  ovary,"  owing, 
as  he  says,  "to  the  relaxation  of  the  broad 
ligaments  which  retain  and  envelop  it  and 
together  with  which  the  suspensory  ligament 
had  also  escaped."  This  case  is  of  interest 
not  only  historically  as  the  first  case  recorded 
of  hernia  of  the  ovary,  but  etiologically  as  a 
description  of  what  we  may  call  the  first 
stage  of  hernia  of  the  genitalia,  as  hernia  of 
one  adnexa  and  the  uterus  is  the  second 
stage,  and  hernia  of  both  adnexae  and  the 
uterus  the  third  or  completed  hernia  of  the 
genital  organs. 

First  stage.  Although  hernia  of  the  ovary 
was  observed  at  the  close  of  the  first  century, 
it  was  not  until  the  nineteenth  century  that 
such  cases  were  collected  and  studied.  In 
1813  Denneux  of  Paris,  nephew  of  Bau- 
delocque,  published  his  memoir  "Sur  les 
hemies  de  Tovaire,"  collecting  twelve  cases 
from  literature.  Loumaigne  fifty  years 
later  added  fifteen  new  cases.  In  rapid 
succession,  Hamilton  (1870)  of  Bellevue 
Hospital  reported  twelve  new  cases;  Englisch 
(1871),  thirty-eight  cases ;  Puech  (1873),  sixty- 
five  cases,  and  Langton,  Biemer  and  Brunner, 
together  with  numerous  other  writers  added 
to  the  list,  until  in  1906  Andrews  of  Chicago 
collected  from  literature  one  himdred  and 
sixty-seven  cases  of  hernia  of  the  ovary  alone, 
forty-six  cases  of  hernia  of  the  Fallopian 
tube  alone,  and  eighty-two  cases  of  hernia  of 
the  ovary  and  the  tube  together.  In  191 2 
Heineck  of  Chicago  presented  a  review  *  of 

^  SargM  Gynec.,  ft  Obst.,  19x2,  July. 


all  cases  of  hernias  of  the  ovary,  of  the 
Fallopian  tube,  and  of  the  ovary  and  the  tube 
occurring  from  1890  to  1910,  approximately 
one  himdred  and  sixty  cases  in  all. 

Second  stage.  Less  interest  seems  to  have 
been  aroused  in  the  second  stage,  or  hernia  of 
the  uterus  and  one  adnexa.  Although  cases 
were  reported  they  are  often  confused  one 
with  another  and  the  accounts  are  meager 
and  contradictory.  Mention  is  made  by  the 
early  writers  of  the  nineteenth  century,  as 
Boyer  in  his  "Trait6  des  maladies  chinir- 
gicales,"  and  Boivin  et  Duges  in  their  "Trait6 
des  maladies  de  I'u terns"  and  Davis  in 
"Obstetric  Medicine,"  but  no  attempt  seems 
to  have  been  made  to  coUect  and  classify  the 
cases  up  to  1885.  In  that  year  Eisenhart  of 
Mimich,  when  rej)orting  his  own  case  of 
inguinal  hernia  of  the  right  horn  of  a  pregnant 
uterus,  collected  the  histories  of  twelve  cases 
of  hernia  of  the  uterus.  In  1888  Samuel  S. 
Adams  of  this  country  read  a  paper  entitled, 
"Hernia  of  the  Uterus,"  at  a  meeting  of  the 
Washington  Obstetrical  and  Gynecological 
Society,  giving  the  histories  of  eleven  cases  of 
hernia  of  the  pregnant  uterus.  Kuestner  in 
1897  has  a  list  of  fifteen  cases,  to  which,  in 
1905  and  1906,  Bimbaiun  and  Hilgenreiner 
added  eight.  In  this  same  year,  1906, 
Andrews  of  Chicago,  who  has  done  the  most 
thorough  and  complete  work  on  the  subject, 
collected  from  literature  seventy-six  cases  of 
hernia  of  the  uterus,  but  included  in  the  list 
sixteen  cases  of  ventral  hernia  and  three  cases 
of  umbilical  hernia.  As  ventral  hernia  is  not 
a  true  hernia  through  an  abdominal  opening, 
but  through  the  separation  of  the  recti  mus- 
cles, I  have  excluded  these  from  the  list  and 
also  the  three  cases  of  umbilical  hernia  which 
are  of  doubtful  origin.  There  are  then  fifty- 
seven  cases  of  hernia  of  the  uterus  of  which 
fifty  are  inguinal,  five  femoral,  one  ischiatic^ 
and  one  obturator.  Of  the  fifty  cases  of  inguin- 
al hernia,  eighteen  cases  are  of  hernia  of  the 
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uterus  and  both  adnexae  which  I  will  include 
in  the  list  of  the  third  class,  or  completed 
hernia  of  the  genitalia.  Widerstein's  case  is 
a  case  of  tubal  pregnancy  in  a  hernial  sac. 
Boyer's  case  is  undoubtedly  that  of  Pol,  de- 
scribed later.  Of  the  five  femoral  cases,  tiiree 
are  hernia  of  the  uterus,  and  Doringius'  case 
is  of  doubtful  origin  and  is  possibly  also  PoFs 
case.  The  ischiatic  is  Papen's  case,  where  the 
uterus  did  not  enter  the  hernial  ring.  The 
obturator  is  Eiewisch's  case,  and  the  uterus 
had  not  entered  the  hernial  ring.  Of  the  sev- 
enty-six cases  of  hernia  of  the  uterus,  there- 
fore, eighteen  belong  in  the  third  class,  nine- 
teen are  excluded  as  they  are  not  cases  of  true 
hernia,  and  iour  are  excluded  altogether  as 
not  being  cases  of  hernia  of  the  uterus,  leaving 
thirty-one  cases  of  hernia  of  the  second  class. 
In  1908  Cranwell  added  eleven  new  cases. 
In  1 91 2  Heineck  added  three  more  cases, 
making  a  total  of  forty-five  cases  of  hernia  of 
the  uterus  and  one  adnexa. 

Third  stage.  So  far  as  I  can  find  in  liter- 
ature, there  is  only  one  writer  who  has  col- 
lected the  known  cases  of  hernia  of  the  uterus 
and  both  adnexae.  Bordeaux,  in  an  article 
entitled  "La  hernie  complete  des  organes 
genitaux  profond  de  la  femme  endehors  de  la 
grossesse,"  in  Paris  Th&e,  1904-5,  has  a 
series  of  five  cases,  and  reports  a  case  operated 
upon  by  Dr.  Sorel  in  H6pital  Pasteur.  In 
the  list  I  offer  I  will  include  the  cases  of 
hernia  of  the  non-pregnant  uterus  and  of  the 
pregnant  uterus  which  seem  to  include  both 
adnexae. 

I.      INGUINAL  HERNIA 

(A)  Hernia  of  the  pregnant  uterus,  (i) 
The  earliest  case  recorded  in  literature  of 
hernia  of  the  uterus  is  that  of  Nicholas  Pol, 
in  1 53 1.  A  letter  from  Michael  Doring, 
physician  in  Breslau,  to  William  Fabricius  of 
Hildanus,  is  printed  in  the  latter's  "Chirur- 
gical  Observations,"  written  in  Latin  and 
published  in  161 2,  stating  the  case  as  told  in 
Pol's  Silesian  Journal.  This  case  is  referred 
to  in  medical  literature  as  Pol's-Doring's, 
Doringius',  Fabridus',  or  Boyer's,  and  is  con- 
fused with  Sennert's  case  described  in  this 
same  letter.  A  translation  from  the  original 
may  therefore  be  of  interest.  It  nms  as 
follows:  "A  poor  woman  of  Nisse,  in  Silesia, 


had  in  fifteen  years  borne  nine  children.  It 
happened  in  her  first  labor  that  owing  to  her 
bad  temper  she  was  deserted  by  the  mid- 
wives  and  other  women  and  obliged  to  finish 
alone,  God  only  the  obstetrician  (Solo  Deo 
obstetricante).  At  the  end  of  labor  she 
noticed  a  bad  something  come  out  of  her 
abdomen  {Mali  aliquid  in  abdomine  sibi 
eveniss'e).  In  the  course  of  the  following 
fifteen  years,  she  bore  eight  children  without 
pain  worthy  of  mention,  and.  Thanks  to 
God,  without  anything  bad  happening. 
When  pregnant  for  the  ninth  time,  she  noticed 
in  the  left  inguinal  region,  under  the  skin  out- 
side the  abdomen,  a  tumor  which  moved. 
Anxious  by  this,  she  first  consulted  her  hus- 
band and  then  some  women,  but  received  no 
other  help  than  the  coimsel  to  leave  the  whole 
matter  to  omnipotent  God.  When  the  tu- 
mor increased  in  size  and  was  distended,  it 
seemed  to  represent  the  gravid  uterus,  and 
as  it  increased  longitudinally  it  extended  to 
her  knees,  and  from  the  movements  in  the 
tumor  it  was  now  easy  for  any  one  to  see  a 
living  child  was  contained  therein.  She 
now  suffered  great  pain  whether  reclining  or 
sitting  and  not  without  pain  could  she  lift  or 
move  the  tumor.  When  it  appeared  her 
time  was  approaching,  the  Senate  of  Nisse, 
knowing  she  was  a  poor  woman,  called  a  meet- 
ing to  consider  the  predicated  end,  with  the 
physicians,  surgeons,  midwives,  and  some 
honest  women,  and  deliberate  since  there  was 
no  natural  way  out  and  no  other  way  to  aid 
the  mother  or  foetus  (as  aU  testified  never  to 
have  seen  or  heard  of  a  similar  case)  than  to 
make  an  opening  in  the  tiunor.  When  she 
came  into  real  danger  the  physicians  and 
surgeons  met  and  imploring  Divine  aid  made 
an  incision  over  the  tumor.  After  much 
difficulty  and  anxiety,  they  extricated  a 
sufficiently  vigorous  child,  whom  with  the 
mother  tie  bystanders  congratulated  and 
consoling  departed.  On  the  third  day  follow- 
ing the  section,  the  mother  died  suffering 
great  and  unheard  of  pain.  The  child  lived 
for  several  months." 

(2)  The  next  case  is  that  of  Sennert,  in 
1610,  related  in  this  same  letter  of  Doring  to 
Fabricius,  as  follows:  "Ursula,  wife  of  Martin 
Opitz,  was  hit  in  the  left  inguinal  region  while 
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helping  her  husband  remove  a  hoop  from  a 
wine  cask.  A  short  time  later,  on  the  same 
spot,  a  rather  large  timior  formed  which  was 
reducible  until  she  became  pregnant.  It 
then  increased  in  a  short  time  to  such  a  size 
it  could  in  no  way  be  brought  into  the  abdo- 
men. Either  the  patient  herself  or  another 
person  put  the  idea  to  her  that  the  turnor  was 
the  uterus.  A  consultation  of  learned  men 
was  called  and  they  agreed  there  was  no 
doubt  but  that  the  uterus  was  in  the  tumor 
and  contained  a  living  child.  The  husband 
was  of  good  intelligence,  and  having  been 
made  acquainted  with  the  condition  and  the 
counsel  that  a  Caesarean  section  was  the  only 
way,  readily  agreed,  and  on  April  21st,  1610, 
in  Vienna,  Jeremiah  Trautmann,  together 
with  a  sufficient  niunber  of  able  assistants,  at 
eight  in  the  morning  opened  the  tumor  and  ex- 
tracted a  child.  The  uterus  was  not  replaced 
on  accoimt  of  the  size.  A  mild  inflammation 
mostiy  outside  the  abdomen  persisted  fourteen 
days,  then  the  uterus  contracted  to  normal 
size,  but  on  May  i6th,  twenty-five  days  after 
the  section,  the  patient  died,  autopsy  showing 
no  light  on  the  cause  of  death  as  all  the 
inner  parts  were  in  nowise  altered." 

More  than  two  centuries  elapsed  before  an- 
other case  was  recorded.  But  in  1716,  Louis 
Leger  de  Gouey,  a  physician  at  Rouen  and 
Paris,  in  "La  veritable  chirurgie  etablie  sur 
Texperience  et  les  raisons,"  reported  a  case  of 
tubal  pregnancy  in  a  hernial  sac,  in  the  third 
month  of  pregnancy.  He  scarified  the  tissue 
with  a  redhot  iron  after  applying  a  ligature 
to  the  blood  vessels  and  the  patient  made 
good  recovery. 

(3)  In  1832  tischer  in  the  London  and 
Edinburgh  Monthly  Journal  reports  a  pa- 
tient of  forty-four  who  had  had  a  right  in- 
guinal hernia  for  ten  years  previous  to  her 
marriage  and  from  which  she  suffered  severe 
pain  in  seven  confinements.  At  the  sixth 
month  of  her  eighth  pregnancy,  the  hernia 
having  shown  signs  of  becoming  incarcerated, 
an  effort  was  made  to  reduce  it,  with  success, 
when  suddenly  on  lifting  she  experienced 
severe  pain  and  now  foimd  the  pregnant 
uterus  had  entered  the  sac.  A  Caesarean 
section  was  performed;  the  mother  died 
thirty  hours  later,  but  the  child  lived. 


(4)  In  1840  Ledesma,  of  Salamanca, 
reported  a  patient  aged  24  who  had  had  a 
right  inguinal  hernia  before  marriage  and 
passed  through  six  labors  without  experienc- 
ing any  trouble  from  the  hernia.  At  the 
third  month  of  the  seventh  pregnancy  she 
felt  severe  pain  on  the  left  side  and  now  found 
that  the  hernial  sac  contained  a  hard  body 
which  was  sensitive  on  pressure  and  irreduc- 
ible. Later  on,  foetal  movements  were  felt 
in  the  tumor  and  at  the  eighth  month 
Ledesma  noted  that  the  head  was  at  the 
internal  arch,  the  breech  and  feet  at  the  fun- 
dus. This  supports  Veit's  theory  that  the 
foetus  finds  the  position  most  comfortable 
for  itself.  Caesarean  section  was  performed; 
the  mother  died,  but  the  child  lived. 

(5)  Skrivan,  of  Vienna,  in  1849  reported 
as  a  case  of  tubal  pregnancy  in  a  hernial  sac 
what  seems  from  tiie  history  to  have  been  a 
hernia  of  the  pregnant  uterus  and  which  is  so 
included  by  Adams  and  Andrews.  Maria 
liska,  aged  38,  had  had  since  childhood  a 
left  inguinal  irreducible  hernia.  She  was  the 
mother  of  eight  children,  the  last  two  being 
twins,  but  had  experienced  no  trouble  from 
the  hernia  during  any  labor.  Early  in  the 
ninth  pregnancy,  she  noticed  that  a  hard 
body  had  entered  the  hernial  sac  and  the 
hernia  was  not  now  reducible.  Foetal  move- 
ments were  soon  felt  and  the  tumor  rapidly 
increased  in  size.  A  Caesarean  section  w^s 
made  when  she  was  seven  and  a  half  months 
pregnant.  The  uterus  was  not  reducible  and 
was  left  outside  the  body.  Mother  and 
child  both  survived. 

The  following  two  cases  are  not  included 
in  the  list  as  both  adnexae  were  not  in  the 
hernial  sac,  but  they  are  given  as  of  interest. 
In  1877  Olshausen  reported  a  patient  with 
bicomate  uterus.  The  left  uterus,  which  was 
rudimentary,  was  together  with  the  tube  and 
ovary  in  a  left  irreducible  inguinal  hernia. 
The  right  horn  was  pregnant  in  the  abdomen. 
Delivery  was  normal,  and  during  the  involu- 
tion of  the  puerperal  horn  after  confinement, 
tiie  hernia,  which  had  grown  smaller,  dis- 
appeared  spontaneously  into  the  abdomen. 

In  1844  Winckel  and  Eisenhart  of  Munich 
operated  on  a  right  inguinal  hernia  of  tube, 
ovary,  and  bicomate  uterus;  the  right  horn 
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pregnant  in  the  third  month  was  contained 
in  the  hernial  sac,  and  the  left  horn  was  in  the 
abdomen.  The  history  was  of  a  woman  of 
36  who  had  borne  seven  children  and  acquired 
a  double  inguinal  hernia  immediately  after 
the  first  labor.  When  about  four  weeks 
pregnant  for  the  eighth  time,  she  noticed  a 
sudden  swelling  of  the  tumor.  At  the  third 
month  reduction  was  attempted,  but  was  not 
successful  and  labor  was  induced.  Two  days 
later,  as  the  foetus  was  still  in  the  tumor,  the 
sac  was  opened  after  Lister's  method,  and  the 
fcetus  removed.  A  Porro  operation  was  per- 
formed, removing  the  right  horn  of  the  uterus, 
and  the  patient  made  a  good  recovery. 

(6)  In  1895  Rosanofif  reported  a  patient 
who  acquired  a  right  inguinal  hernia  between 
her  twelfth  and  thirteenth  labors,  which  was 
reducible  imtil  she  was  again  pregnant.  It 
was  then  discovered  that  the  uterus  was  in  the 
hernial  timior.  At  the  seventh  month  of  her 
fotirteenth  pregnancy,  labor  was  induced  and 
the  uterus  replaced  the  day  after  delivery. 
Eleven  weeks  later  a  radical  operation  for 
hernia  was  performed,  and  the  ovary,  tube, 
and  intestine  were  found  in  the  hernial  sac, 
showing  the  origin  of  the  hernia. 

(B)  Hernia  of  the  non-pregnani  uterus. 
(i)  As  this  is  the  only  case  which  corre- 
sponds to  the  one  I  wish  to  present  I 
will  give  the  history  in  detail.  Bylicki,  in 
Krakow,  reported  in  1878  a  patient  39  years 
old  who  had  had  five  children.  At  the  end 
of  the  second  labor,  she  acquired  a  right  in- 
guinal hernia  which  was  replaceable  and  for 
which  she  wore  a  badly  fitting  truss.  The 
sixth  confinement,  September  19th,  1877, 
was  a  transverse  presentation.  She  had  a 
long  labor  with  rough  manipulation  by  a 
midwife.  Eight  days  later,  when  feeling  rel- 
atively well  and  wringing  out  some  clothes, 
she  felt  a  great  body  come  down  suddenly 
xmder  the  truss.  At  the  same  time  she  was 
seized  with  severe  pain  and  lost  consciousness. 
The  hernia  was  now  irreducible  and  painful. 
On  December  i6th,  1877,  she  entered  Clinic 
Madurowicz,  at  Krakow.  On  examination 
of  the  right  inguinal  hernia  a  solid  body,  28 
cm.  long  and  20  cm.  wide,  was  found  and 
diagnosed  as  the  uterus,  and  near  it  easy  to 
palpate  were  two  ovaries  and  two  Fallopian 


tubes.  February  12th,  1878,  Byrk  operated. 
The  sac  contained  the  right  ligament  adherent 
to  the  hernial  ring,  the  uterus,  two  ovaries, 
two  tubes  and  a  hydatid  from  the  left  ovary. 
All  the  organs  were  replaced  in  the  abdomen 
after  removing  the  hydatid.  A  peri-uterine 
exudate  formed  and  persisted  for  some  time, 
but  the  patient  finally  recovered,  and  left  the 
hospital  in  April,  1878. 

(2)  The  case  I  present,  I  give  now  for  comparison 
with  the  previous.  The  patient,  Mrs.  S.,  aged  32, 
had  had  five  children,  the  oldest  7>^  years,  the 
youngest  nine  weeks.  The  first  four  labors  were 
easy  midwife  cases,  the  first  being  of  eight  hours' 
duration.  When  pregnant  for  the  second  time, 
between  the  second  and  third  months,  she  noticed  a 
mass  the  size  of  an  egg  in  the  left  inguinal  region, 
which  was  reducible  when  lying  down  and  which  was 
tender  on  pressure.  She  did  not  notice  this  mass 
later  in  pregnancy  nor  during  her  labor.  In  the 
third  pregnancy,  at  about  the  second  month,  she 
again  noticed  a  mass  which  was  now  larger  but  still 
reducible.  It  persisted  all  through  pregnancy  but 
disappeared  after  labor.  It  did  not  appear  at  all 
during  the  fourth  pregnancy.  In  the  fifth  preg- 
nancy it  appeared  about  the  third  month  and  was 
now  much  larger  and  more  painful  but  still  reduc- 
ible. She  did  not  notice  it  during  labor  nor  in  the 
puerperium,  but  on  rising  on  the  seventh  day  she 
noticed  again  a  mass  on  the  left  side  which  for  four 
weeks  was  reducible,  but  for  the  following  five  weeks 
was  irreducible  and  painful.  The  patient  was 
examined  by  Dr.  Augusta  Vedin,  who  made  the 
diagnosis  of  hernia  of  the  uterus  and  both  adnexe 
in  the  inguinal  canal,  and  referred  the  patient  to  me 
in  my  service  at  the  New  York  Infirmary.  On  ex- 
amination, I  found  a  left  inguinal  hernia  which  was 
irreducible  and  contained  a  solid  body,  broader  be- 
low than  above,  firm  in  consistency  and  somewhat 
tender  on  palpation.  Two  smaller  growths  were 
palpable  below  this  organ  and  two  others  on  a  higher 
plane  in  the  hernial  sac.  On  bimanual  examination, 
the  cervix,  which  was  high  in  the  vagina,  was  found 
drawn  to  the  left  and  continuous  with  the  tumor  in 
the  hernial  sac.  I  therefore  agreed  with  Dr.  Vedin 
in  the  diagnosis  of  hernia  of  the  uterus  and  both 
adnexs  in  the  inguinal  canal.  On  May  25th,  1908, 
with  the  assistance  of  Dr.  Gertrude  B.  Kelly  and  the 
house  staff,  I  opened  the  hernial  sac  and  found  the 
uterus,  two  ovaries,  two  Fallopian  tubes  and  two 
broad  ligaments  in  a  canal  of  Nuck.  The  uterus 
was  turned  to  the  right  with  the  left  adnexa  anterior 
to  the  uterus  and  the  right  posterior.  Both  adnexas 
and  uterus  were  normal.  The  hernial  ring  measured 
two  inches  in  circumference  and  the  tissues  of  the 
canal  were  very  much  softened.  The  round  liga- 
ment was  three  or  four  times  its  normal  size.  Ow- 
ing to  the  congenital  formation  of  the  canal  and  the 
size  of  the  ring,  together  with  the  nature  of  the 
hernia  and  the  fact  that  the  patient  was  a  laboring 
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CASES  OF  HERINA  OF  THE  NON-PREGNANT  UTERUS 


Name 

Age. 
Age  Noticed 

Side  Affected. 
TVpeoC  Hernia 

ContenU  of  Sac 

Opentioa 

Result 

Cases 
Biohl 

36  years 

Left 
Tnguinsl 
Hermaphrodite 
Masculine  type 

Uterus  bicomate 
3  tubes 
3  ovaries 

Removal  of 
organs 

Recovery 

Case  4 

Comil  and  Brossard 

36  years 
xsycara 

Right 

Inguinal 

Irreducible 

Hermaphrodite 

Mascuunetype 

Uterus 
3  tubes 
s  testicles 
3  epidydimes 
Epiploon 

Removal  of 
organs 

Recowy 

Case  5 

DeContaine 

7  months 
Second  month 

Left 

Inguinal 

Congenital 

Uterus 
3  ovaries 
3  tubes 

Organs  reduced 

Recovenr 

Cased 
Derveau 

69  years 

Left 

Inguinal 

Reducible 

Hermaphrodite 

Mascuunetype 

Uterus 
3  tubes 
3  testicles 
Broad  ligament 

Removal  of 
organs 

Recovery 

Case? 
Ferguson 

33  years 
7  yean 

Left 

Inguinal 

Irreducible 

Uterus  rudimentary 
3  ovaries  degenerated 
No  cervix 

Removal  of 
organs 

Recovery 

Cases 
Filippini 

30  yean 
xSyean 

Right 
Inguinal 
Irreducible 
Hermaphrodite 

Uterus 
8  tubes 
3  testicles 

Removal  of 
organs 

Recovery 

Casep 
Hudson 

9  weeks 

Right 

Inguinal 

Irxedudble 

Uterus 
3  ovaries 
3  tubes 
Intestine 

Organs  reduced 

Recovery 

Caaezo 
Jopson 

37  yean 
Childhood 

Right 

Inpiinal 

Irreducible 

Uterus  necrotic 
Right  adneza 
Right  broad  ligament 
Part  of  left  tube 

Porro 
Salpingo- 
oOphorectomy 

Case  XX 
KrjncQow 

46  yean 

Left 
Inguinal 

Uterus 

3  ovaries  degenerated 

Cecum,  ssrrnding  colon 

EpiploOn 

Radical  operation 

Case  X3 
Lallement 

83  yean 
43  yean 

Right 
Inguinal 

Uterus 

3  ovaries 

3  tubes 

3  cysts 

Part  of  vagina.   EpiploOn 

Post-mortem 

Case  IS 
Legueu 

xSyean 
Childhood 

Left 
Inguinal 
Partly  reducible 

Uterus  rudimentary 

Right  adneza 
Lot  tube  atrophied 

Reduction  of 
organs 

Casex4 

Le  Nouene  or  Bordeau 

!iiiS^!od 

Right 

Inguinal 

Irreducible 

Uterus 

3  tubes  suppurating 

Uterus  reduced 
Double  salpingec- 
tomy 

Case  15 
Pfannenstiel 

Not  given 

Notstoted 
Inguinal 

Uterus 

Right  adneza 
Part  of  left  adneza 
Intestine 

Reduction  of 
organs  after 
widening  the 
ring 

NotsUted 

Ca8ex6 
Rydygier 

44  yean 

Right 

Reducible 
Hermaphrodite 

Uterus  infantile 

Right  testicle  vas  deferens 

Ldft  cyst  of  ovary 

Removal  of 
organs 

Recovery 

Casex7 

9  months 

Right 
Inguinal 
Hermaphrodite 
Masculine  type 

Uterus 

3  broad  ligaments 

3  tubes 

3  testicles 

3  epidydimes 

Reduction  of 
organs 

Death  xi  days 

later 
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woman  with  a  large  family,  I  intentionally  cut  the 
round  ligament  to  prevent  recurrence  of  the  hernia. 
Both  uterus  and  adnezae  were  easily  returned  to  the 
abdomen  and  the  wound  closed  by  Bassini's  method. 
The  patient  made  an  uninterrupted  recovery.  She 
has  had  one  child  since  with  a  labor  of  five  and  half 
hours'  duration  and  no  return  of  the  hernia.  On 
examination  to-day  I  found  the  uterus  forward  in 
good  position  and  only  slightly  to  the  right  of  the  axis 
of  the  pelvis. 

n.    FEMORAL  HERNIA 


Name 

Age. 
Age  noticed 

Side 
Affected. 

Honia 

Contents 
of  Sac 

Casei 
Ooquet 

Not  given 
Hemu  for  40 
years 

Right 
crural 

Uterus 

a  ovaries 

a  tubes 

a  cysts 

Part  of  vagina 

Epiploon 

Post- 

Cases 

CruveOhier 

Old  woman 

Left 
crural 

Uterus 
Right  ovary 
Left  tube 
Other  ovary  and 
tube  failed 

Post- 
mortem 

Cases 

Murat 

8a  yean 
4a  years  after 
oghth  labor 

Right 
crural 

Uterus 
a  ovaries 
a  tubes 

Epiploon 

Postp 
mortem 

JXL    Umbilkal 
IV.   Obturator,  o 
v.   Isrhiatir..  o  cases. 
Total  number  of  cases  of  hernia  of  the  uterus  and  both  adne3ue,  a6. 


Operation 

Result 

L  Inguinal 
hernia,  33 
33  cases 

Pregnant 
Ocases 

Right  4 
Lefts 

5  Caesarean 
section 

X  abortion 
induced  at 
the  7th 
month 

Mother.  4 

deaths 
Children,  5 

Uved 
Mother  and 
child  Uved 

Non-pieg- 
nant  17 
cases 

Right  zo 
Left  6 

NotsUted 

I 

Adnexa  complete*  5  cases 

Hermaphroditic    malforma- 
tions, 6  cases 

II.  Femoral 
hernia, 
3cases 

Pregnant  0 
cases 

Non-preg- 
nant 3 
cases 

Rights 
Left! 

Adtuxa  complete,  a  cases 
Adtuxa  partial,  x  case 

OCCURRENCE  OF  THE  HERNIA 

(A)  Hernia  of  the  pregnant  tUertis 

4  cases  had  had  hernia  before  the  first 

confinement. 
2  had  acquired  hernia  after  labor. 

(B)  Hernia  of  the  non-pregnant  uterus 
2  had  noticed  hernia  in  infancy. 

4  had  noticed  hernia  in  childhood. 

2  had  acquired  a  hernia  after  labor. 

3  not  stated. 


Hermaphrodites 

1  had  noticed  hernia  in  infancy. 

2  had  noticed  hernia  in  youth. 

3  had  noticed  hernia  in  adult  life. 
Malformations  or  alterations  of  the  organs 

Uterus:  3  were  rudimentary,   i   was  ne- 
crosed. 

Ovaries:  4  showed  hydatid  cysts,  3  showed 
degenerations. 

Tubes:  3  were  atrophied,  2  were  suppurat- 
ing. 
Intestine   or   omentum   was   present   in   the 

hernial  sac  7  times  in  17  cases. 

ETIOLOGY 

Several  theories  have  been  advanced  as  to 
the  cause  of  hernia  of  the  uterus: 

1.  Kuestner  and  Eisenhart  consider  that 
the  intestine  or  omentum  to  which  an  ovary 
is  adherent  enters  the  canal  first  and  draws 
the  ovary  after  it,  the  uterus  following  the 
ovary. 

2.  Schulze  believes  hernia  of  the  ovary  to 
be  the  first  stage  and  the  broad  ligament 
which  enters  the  canal  forms  a  redupUcature 
and  draws  the  uterus  in  by  a  mechanism 
analogous  to  the  gliding  hernia  of  the  large 
bowel. 

3.  Eisenhart  and  Winckel  advance  the 
theory  that  when  a  short  processus  vaginalis 
peritonei  exists  in  the  inguinal  canal,  the 
round  ligament  acts  on  the  ovary  as  Hunter's 
ligament  on  the  testicle,  causing  the  ovary 
to  make  a  similar  descent  into  the  canal. 

4.  Englisch,  Puech,  Eisenhart  and  An- 
drews consider  that  congenital  malformations 
of  the  genital  organs  are  essential  or  of  vast 
importance  in  the  formation  of  hernia  of  the 
uterus. 

For  the  formation  of  a  hernia,  three  con- 
ditions are  necessary:  (i)  An  opening  suffi- 
ciently large  for  the  entrance  of  a  viscus. 
(2)  A  movable  viscus.  (3)  Some  force  or 
attraction  sufficient  to  bring  the  viscus 
through  the  opening. 

The  first  condition,  an  opening:  Inguinal 
hernia  of  the  intestine  is  nearly  twelve  times 
as  frequent  as  femoral  hernia,  and  is  much 
more  common  in  men  than  in  women,  the 
proportion  being  ten  to  one.  In  women, 
however,  inguinal  and  femoral  hernia  of  the 
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intestine  occur  with  equal  frequency.  Her- 
nias of  the  ovary  or  of  the  tube,  or  hernia  of 
the  uterus,  are,  however,  with  few  exceptions, 
of  the  inguinal  variety.  The  reason  for  this 
is  chiefly  to  be  found  in  the  inguinal  canal 
itself.  The  processus  vaginalis  peritonei,  or 
canal  of  Nuck,  which  is  analogous  to  the  funic- 
ular process  in  the  male,  should  be  dosed  just 
before  or  at  birth.  If  it  remains  open,  a  con- 
dition exists  which  is  similar  to  that  in  the 
male  and  which  is  the  cause  of  the  greater 
frequency  of  hernia  in  men  than  in  women 
and  one  of  the  chief  causes  of  hernia  of  the 
genitaUa  in  women.  If  a  hernia  occurs  in  the 
canal  of  Nuck,  it  is  known  as  a  congenital 
hernia.  The  adjective  congenital  referring  to 
the  anatomical  condition  and  not  to  the  her- 
nia, for  the  latter  may  not  appear  xmtil  adult 
life  or  even  late  in  life,  as  in  Lallement's 
case.  In  the  acquired  type  of  hernia  of  the 
uterus,  which  is  infrequent,  if  it  occurs  at  all, 
the  history  is  usually  of  a  previous  reducible 
hernia  of  the  intestine.  The  uterus  takes  the 
place  in  the  sac  which  the  intestine  previously 
occupied,  or  if  the  hernial  opening  is  sufl&- 
dentiy  large,  the  adnexae  and  uterus  enter  the 
sac  already  occupied  by  the  intestine.  Mul- 
tiple and  too  frequent  pregnandes  or  twin  preg- 
nandes  by  overdistention  of  the  abdominal 
wall,  and  consequent  atrophy  of  fat,  may  in- 
crease the  size  of  the  hernial  opening,  as  may 
also  the  blood  vessels  in  the  hernial  canal, 
espedally  the  veins  in  the  round  ligaments 
which  increase  in  size  during  pregnancy  and 
contract  after  labor.  If  there  is  a  subinvolu- 
tion of  tissue  in  the  ring  or  if  force  is  directed 
against  the  opening  before  the  tissues  have 
had  time  to  involute,  as  in  early  rising  after 
confinement,  the  condition  is  then  favorable 
for  the  formation  of  a  hernia. 
The  second  condition,  movable  viscus: 
(i)  Cases  occurring  in  infancy:  This  brings 
us  into  the  interesting  field  of  intra-uterine 
pathology.  "The  causes  of  abortion  and  of 
the  death  of  the  foetus  during  the  different 
periods  of  pregnancy  are  in  many  instances," 
Simpson  says  in  his  "Contribution  to  Intra- 
uterine PaUiology,"  "not  to  be  sought  for  in 
any  diseased  condition  of  the  general  system 
of  the  mother  nor  in  any  morbid  state  of  her 
reproductive  organs,  but  in  diseased  actions 


originating  in  and  more  or  less  strictly  con- 
fined to  the  foetal  appendages,  or  to  the 
organs  or  tissues  of  the  body  of  the  foetus  it- 
self. Peritonitis  in  the  embryo  and  foetus  is 
a  pathological  cause  from  which  we  may  yet 
trace  the  production  of  some  varieties  of 
malformation  in  the  abdominal  viscera  as 
well  as  the  occasional  occurrence  of  various 
instances  of  hernias  during  intra-uterine  life." 
In  foetal  life  the  ovaries  and  uterus  are  in 
respect  to  position  abdominal  organs.  If 
an  exudative  peritonitis  occurs  in  the  foetus 
at  any  time  while  these  organs  still  occupy  a 
position  different  from  that  in  which  they 
belong  in  extra-uterine  life,  they  may  be 
prevented  from  making  their  descent,  or  if 
inflammation  occurs  before  fusion  of  the 
MtiUerian  ducts  has  taken  place,  this  may  be 
prevented  with  resulting  malformation  of 
organ  or  malformation  by  position. 

(a)  Malformation  of  organ:  The  Fallopian 
tubes  are  formed  from  the  anterior  portion  of 
the  Miillerian  ducts,  the  uterus  and  vagina 
from  the  posterior  portion.  At  first  the  two 
Miillerian  ducts  lie  on  the  outer  side  of  the 
Wolffian  ducts,  which  they  later  cross  to  meet 
and  enter  the  genital  cord.  The  fusion  of  the 
two  Miillerian  ducts  begins  near  the  lower 
end  of  the  cord  and  proceeds  both  downward 
and  upward,  the  septum  disappearing 
first  in  the  region  of  the  cervix,  then  in  the 
region  of  the  vagina,  and  last  in  the  upper  end 
of  the  duct  at  about  the  fifth  month  of  foetal 
life.  Any  inflammatory  process  which  inter- 
feres with  this  fusion  produces  a  malformation 
of  the  genital  tract  corresponding  to  the 
portion  of  the  cord  affected  and  to  the  period 
of  intra-uterine  development.  The  earlier 
the  inflammation,  the  greater  the  resulting 
malformation.  The  result  may  be  an  im- 
perfect vagina  and  uterus  bipartus  when  the 
malformation  is  greatest,  or  normal  vagina 
and  septiun  in  utero  when  malformation  is 
least.  The  atrophy  of  the  ovaries  in  old  age 
or  their  removal  by  operation  in  adult  life 
produces  marked  physiological  changes  in  the 
body.  If  the  ovaries  are  removed  before 
puberty,  non-development  of  the  sexual  or- 
gans or  the  secondary  sex  characteristics 
result.  The  destruction  of  the  ovaries  in  the 
foetus  leads  to  even  greater  failure  of  develop- 
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ment  in  the  general  body  tissues  as  weU  as 
minor  sex  attributes.  The  destruction  of 
tissue  may  be  slight  in  utero  but  the  result 
will  be  extensive  in  the  development  of  the 
foetus.  It  is  Harvey's  law  that  malformation 
consists  not  in  the  substitution  of  an  entirely 
new  anomalous  type  of  structure  in  the  mal- 
formed part,  but  simple  permanence  of  some 
of  its  transitory  foetal  types.  "In  the  lowest 
type  of  animal  life  as  the  polyp  or  the  pla- 
naria,  a  segment  will  reproduce  a  perfect 
animal.  Animals  higher  in  the  scale  of  life 
as  the  mollusca  or  the  Crustacea  have  the 
power  of  reproducing  individual  parts,  but 
in  man  the  reproduction  of  lost  parts  is 
limited  to  regeneration  of  simple  tissues 
only."  There  is  no  actual  failure  of  develop- 
ment, but  a  part  more  or  less  perfectly  evolved 
is  then  checked  in  its  development  or  de- 
stroyed. It  is  the  persistence  then  in  man  of 
the  imperfectly  or  incompletely  developed 
foetal  type  that  constitutes  a  large  class  of  the 
simple  malformation  of  the  genital  tract  or 
the  hermaphroditic  malformation,  both  of 
which  occur  so  frequently  in  hernia  of  the 
genital  organs. 

(b)  MaKormations  by  displacement: 
From  the  same  layer  of  muscle  tissue  in  the 
phca  gubematrix  is  formed  the  round  Uga- 
ment,  the  muscle  tissue  of  the  utero-sacral 
ligament  and  of  the  broad  ligament,  as  well  as 
the  outer  layer  of  muscle  tissue  in  the  uterus. 
There  is  then  one  continuous  muscle  sheath 
spread  out  over  the  uterus  and  ligaments. 
Any  inflammation  affecting  one  would  affect 
the  fibers  of  the  whole  sheath.  If  the  peri- 
tonitic  inflammation  has  been  severe  in 
character  or  extensive  about  the  uterus  or 
ovaries,  the  contractile  power  possessed  by 
the  fibrous  structure  in  an  old  inflammatory 
membrane  and  the  muscle  fibers  in  the  broad 
and  roimd  ligaments  would  draw  the  adnexse 
and  uterus  to  the  side  of  the  pelvis  and  near 
or  into  the  hernial  ring.  More  especially  is 
this  true  if  the  malformation  has  occurred 
early  before  the  fusion  of  the  two  horns  of  the 
uterus  has  taken  place,  and  there  is  a  conse- 
quent lack  of  countertraction  of  the  other 
side,  producing  a  malformation  by  displace- 
ment of  the  organ  with  the  resulting  hernia  of 
a   one-homed   uterus  and   adnexa  or  of   a 


double  hernia  with  malformed  uterus  and 
adnexa  in  each  hernial  sac.  A  case  re- 
ported by  Billiard  of  congenital  hernia  of  the 
ovary  with  marked  shortening  of  the  left 
broad  ligament  illustrates  this.  The  ovary  is 
in  the  left  inguinal  canal  and  the  uterus  is 
displaced  to  the  left  side.  The  left  kidney  is 
dragged  down  by  contraction  of  cellular  tissue 
and  a  fold  of  membrane  connected  intimately 
with  the  abdominal  orifice  of  the  hernial  sac. 

(2)  Cases  occurring  in  adults:  In  cases 
occurring  in  adult  Uf e,  the  adnexae  and  uterus 
usually  enter  the  hernial  ring  either  early  in 
pregnancy  when  the  uterus  is  enlarged  and  at 
the  brim  of  the  pelvis,  or  shortly  after  con- 
finement, when  we  find  a  condition  similar 
to  that  in  intra-uterine  life.  The  adnexse  and 
uterus  while  imdergoing  involution  and  de- 
scending from  the  position  they  have  occupied 
high  in  the  abdomen  to  again  become  pelvic 
organs,  are  brought  in  the  neighborhood  of 
the  inguinal  ring  at  a  time  when  it  is  over- 
stretched and  its  tissues  subinvoluted.  The 
lax  abdominal  walls  of  women  who  have 
borne  many  children,  what  the  Germans 
aptly  call  the  hanging  abdomen,  permits  the 
uterus  to  be  thrown  sharply  forward,  especial- 
ly in  a  patient  with  marked  forward  in- 
clination of  the  pelvis,  or  with  a  forespringing 
sacral  promontory.  The  adnexae  then  lie  in 
close  proximity  to  the  internal  openings  of  the 
inguinal  canals.  The  subinvolution  which 
keeps  the  uterus  and  adnexae  at  the  brim  of 
the  pelvis  gives  to  them  an  increased  mobility 
owing  to  the  same  failure  of  involution  in  the 
broad,  round,  and  ovarian  ligaments. 
The  third  condition,  force  or  attraction: 
Force  as  manifested  by  intra-abdominal 
pressure  is  probably  the  most  frequent  cause 
of  hernia  of  the  uterus  in  cases  occurring 
either  in  infancy  or  adult  life.  An  ovary  or 
malformed  uterus  drawn  to  the  side  of  the 
pelvis  may  be  readily  forced  into  a  processus 
vaginalis  peritonsei  by  sudden  intra-abdominal 
pressure  in  infancy  or  childhood.  In  cases 
occurring  in  adult  life  after  a  confinement, 
the  history  is  usually  of  laborious  work,  such 
as  lifting,  straining,  or  washing,  undertaken 
after  a  short  lying-in  period,  when  the  uterus 
and  adnexae  are  still  subinvoluted  and  high  at 
the  brim  of  the  pelvis  and  an  ovary  or  hy« 
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datid  of  Morgagni  may  be  easily  pushed 
through  an  overstretched  hernial  ring,  par- 
ticularly if  there  has  been  previously  a  hernia 
of  intestine  in  the  inguinal  canal. 

Attraction: 

(a)  The  round  ligament:  In  adhesive 
peritonitis  in  utero  the  round  ligament 
shortened  by  contraction  and  acting  from  a 
fixed  point  in  the  inguinal  canal,  aided  no 
doubt  by  the  contraction  in  the  sheath  of 
muscle  spread  out  over  the  broad  ligament 
and  uterus,  draws  the  ovary  precisely  as  the 
gubemaculum  of  Hunter  draws  the  testicle 
into  the  inguinal  canal,  the  abnormal 
descent  of  the  ovary  being  thus  analogous  to 
the  normal  descent  of  the  testicle.  Fre- 
quently a  loop  of  small  intestine,  the  caecum 
or  ascending  colon,  is  found  within  the  her- 
nial sac  in  hernia  of  the  uterus.  In  foetal 
life  the  testicle  and  ovary  bear  a  fixed  relation 
in  respect  to  position  with  the  caecum.  If  an 
adhesive  inflanmiation  occurs  while  these 
organs  are  in  close  relation  to  the  caecum, 
then  the  temporary  relation  may  become  more 
or  less  permanent.  The  testicle  may  be  re- 
tained tor  a  time  or  for  the  entire  life  in  the 
abdomen,  or  it  may  as  it  makes  its  descent 
drag  a  loop  of  bowel  along  with  it  into  the 
hernial  ring.  If  there  is  a  peritoneal  attach- 
ment of  the  caeciun  on  all  sides,  which  is  not 
rare,  the  loose  cellular  tissue  holding  it  to  the 
lumbo-iliac  fascia  offers  little  resistance  and 
the  caecum  may  descend  with  the  testicle 
into  the  right  inguinal  canal  or  into  the  left 
inguinal  canal,  if  the  peritoneal  attachment 
is  sufficiently  long,  or  if  the  adhesion  has 
occurred  early  before  rotation  of  the  caecum 
has  taken  place  from  the  left  side  of  the  body. 
In  a  similar  way  the  ovary,  which  bears  the 
same  relation  to  the  caecum  as  does  the 
testicle,  may  be  retained  at  a  higher  plane 
than  normal,  or  as  it  descends  to  the  pel- 
vis may  drag  along  with  it  the  caecum  or 
loop  of  intestine  met  with  on  the  way.  A 
shortened  round  ligament  acting  on  the 
ovary  would  draw  it  into  the  inguinal 
canal  and  the  adherent  bowel  following  after, 
precisely  as  in  hernia  of  the  intestine  in  the 
male. 

(6)  The  broad  ligament:  In  many  in- 
stances, the  broad  Ugament  within  the  her- 


nial sac  so  envelops  the  viscus  and  is  so  firmly 
adherent  to  the  peritoneum  that  it  seems  to 
be  a  reduplicature  of  it  and  to  form  an  inte- 
gral part  of  the  wall  of  the  sac;  so  much  so 
that  it  may  interfere  with  reduction  of  the 
organs.  Scarpa  says,  in  writing  of  congenital 
hernia,  ''The  complete  artificial  reduction  of 
intestine  in  congenital  hernia  is  chiefly  opposed 
by  morbid  connections  existing  between  the 
viscera  and  the  walls  of  the  sac."  A  peritoni- 
tic  inflammation  involving  adjacent  struc- 
tures such  as  the  round  ligament  and  the 
•broad  ligament  would  result  in  firm  adhesions 
between  the  opposing  surfaces.  The  round 
ligament  shortened  by  contraction  following 
peritonitis  would  drag  the  adherent  tissues 
up  to  or  within  the  hernial  ring.  The  ovary 
lying  in  the  reduplicature  thus  formed  would 
be  swept  into  the  canal  as  in  hernia  par  glisse- 
ment  of  the  large  bowel.  The  uterus  and 
second  adnexae  then  following  by  traction. 

DIAGNOSIS 

The  diagnosis  of  the  pregnant  uterus  rests 
on  the  signs  ot  pregnancy  occurring  in  a 
patient  together  with  the  changes  occurring 
in  a  hernial  timior  and  the  absence  of  all 
sjrmptoms  connected  with  a  hernia  of  the  in- 
testine or  omentum  of  corresponding  size. 

Hernia  of  the  non-pregnant  uterus  can  be 
diagnosed  only  by  bimanual  examination. 
In  a  case  complicated  by  the  presence  in  the 
hernial  sac  of  intestine,  by  suppuration,  or  by 
strangulation  of  any  of  its  contents,  it  would 
be  difficult,  probably  impossible,  to  make  a 
positive,  correct  diagnosis.  The  size,  con- 
sistency and  shape  of  the  tumor  if  coupled 
with  a  history  of  its  increase  in  size  at  the 
menstrual  period  and  of  pain  referred  at  this 
time  to  the  hernial  tumor,  should  lead  one  to 
suspect  a  hernia  of  the  genitalia.  If  on 
bimanual  examination  the  cervix  is  high  in 
the  vagina  and  the  uterus  cannot  be  felt  in 
the  pelvis,  but  is  connected  with  the  external 
tumor,  it  would  establish  the  diagnosb  of 
hernia  of  the  uterus.  If  any  imcertainty 
still  remained,  a  soimd  introduced  into  the 
cervix  which  entered  into  the  hernial  tumor 
would  make  the  diagnosis  positive  beyond 
doubt.  A  smaller  body  in  the  same  sac 
would  undoubtedly  be  the  ovary  on  the  same 
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side  of  the  hernia.  A  second  similar  body  to  in  dealing  with  gliding  hernias  of  the  sigmoid 
the  median  side  of  the  uterus  would  probably  may  be  of  value  in  returning  the  broad  liga- 
be  the  adnexa  of  the  other  side.  ment  to  the  abdomen. 


OPERATION 

1.  The  pregnant  uterus:  If  the  case  is 
seen  early  in  pregnancy  and  reduction  of  the 
uterus  is  not  possible,  one  of  two  operations 
should  be  performed.  Either  an  abortion 
should  be  induced  and  a  herniotomy  per- 
formed later  —  which  exposes  the  patient  to 
the  risk  of  an  incomplete  abortion  owing  to 
the  fixed  position  of  the  uterus  and  the  diffi- 
culty of  emptying  it,  with  the  far  greater 
risk  then  of  a  secondary  operation,  or  the 
second  choice,  which  is  really  the  operation 
of  election,  namely  a  hysterotomy  and  re- 
turn of  the  uterus  to  the  abdominal  cavity, 
or  if  dealing  with  a  uterus  bipartus,  the  re- 
moval of  the  malformed  uterus  after  the 
method  of  Porro.  If  the  case  is  seen  later 
in  pregnancy,  or  when  the  child  is  viable, 
a  Caesarean  section  should  be  performed 
with  reduction  of  the  uterus  if  possible. 
If  reduction  of  the  uterus  is  impossible, 
or  if  there  is  a  marked  malformation  of  the 
uterus,  the  operation  after  Porro  is  advis- 
able. 

2.  The  non-pregnant  uterus:  Operation  on 
the  non-pregnant  uterus  is  imperative,  as 
both  uterus  and  adnexae  are  subject  to  pres- 
sure and  traumatism  and  to  the  periodic  con- 
gestion of  menstruation,  with  partial  tem- 
porary strangulation,  which  leads  to  atrophic 
changes.  The  ovaries  have  frequently  been 
found  undergoing  cystic,  tubercular,  sar- 
comatous or  carcinomatous  degeneration. 
The  Fallopian  tubes  have  frequently  sup- 
purated, or  they  may  be  the  seat  of  a  tubal 
pregnancy.  The  uterus  is  in  danger  of  being 
strangulated  and  necrosed  as  in  Jopson's 
case,  or  it  may  be  impregnated  while  in  the 
hernial  sac.  Organs  which  are  neither 
diseased  nor  malformed  should  be  returned  to 
the  abdomen  and  the  wound  closed  by  the 
method  preferred  in  herniotomy.  If  the 
broad  Ugament  forms  a  part  of  the  hernial  sac 
and  there  is  great  difficulty  in  separating  the 
ligament  from  the  wall,  it  may  be  necessary 
to  amputate  the  adnexa  in  order  to  return  the 
uterus  to  the  abdomen.    Hotchkiss'  method 


CONCLUSIONS 

1.  There  are  only  two  varieties  of  hernia  of 
the  uterus  and  both  adnexae,  namely,  inguinal 
hernia  and  femoral  hernia.  The  inguinal 
variety  is  by  far  the  most  common  and  the 
only  one  in  which  hernia  of  a  pregnant  uterus 
has  occurred. 

2.  In  inguinal  hernia  of  the  uterus,  there 
are  two  types  (a)  congenital,  which  is  the  most 
frequent;  (b)  acquired,  which  is  infrequent 
if  it  occurs  at  all. 

3.  Hernia  of  the  uterus  occurs  in  infancy, 
usually  associated  with  malformation  of  the 
genitalia,  or  in  adult  life  after  numerous 
pregnancies.  If  it  occurs  between  infancy 
and  adult  life,  there  are  usually  hermaph- 
roditic malformations. 

4.  Hernia  of  the  uterus  is  always  secondary 
to  hernia  of  one  adnexae,  but  a  hydatid  of 
Morgagni  or  a  fold  of  broad  ligament  may 
precede  the  ovary  into  the  hernial  ring. 

S-  The  diagnosis  rests  on  symptoms  which 
are  connected  with  the  pelvic  organs  and  not 
with  the  intestine. 

6.  The  treatment  is  always  operative, 
either  on  the  pregnant  uterus  for  the  relief  of 
the  immediate  condition,  or  on  the  non- 
pregnant uterus  to  prevent  degenerative 
changes  in  the  organs  or  to  avoid  the  dangers 
of  pregnancy  in  a  hernial  sac. 

7.  The  causes  are  probably  not  single  but 
several  associated. 

(a)  Adhesive  peritonitis  in  intra-uterine 
life  produces  malformations  and  displace- 
ments of  the  genital  organs  which  render 
them  more  liable  to  hernia. 

(b)  The  processus  vaginalis  peritonaei 
makes  an  opening  favorable  for  a  hernia. 

(c)  In  the  majority  of  cases  occurring  in  in- 
fancy or  childhood  it  is  probably  intra-abdo- 
minal pressure  that  is  the  immediate  cause  of 
the  hernia. 

(d)  In  cases  occurring  hi  adults  multiple 
pregnancies,  subinvolution  of  the  uterus  and 
adnexffi  or  a  previous  inguinal  hernia  of  the 
intestine  are  the  secondary  causes  favoring 
its  formation. 
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{e)  In  some  cases  it  is  apparently  the 
round  ligament,  as  Eisenhart  and  Winckel 
have  stated,  that  draws  the  ovary  as  the 
gubemaculum  of  Hunter  draws  the  intestine 
into  the  inguinal  canal. 

(f)  In  certain  other  cases  it  seems  probable 
that  the  broad  ligament  may  first  become 
adherent  to  the  internal  ring  or  to  the  proces- 
sus vaginalis  peritona&i  and  form  a  redupli- 
cature  —  as  Schulze  believes  occurs  in  hernia 
of  the  adnexse  —  and  so  draw  the  ovary  in  by 
a  mechanism  analogous  to  the  gliding  hernia 
of  the  large  bowel. 

ig)  If  intestine  or  omentum  to  which  an 
ovary  is  adherent  is  in  the  hernial  sac  it  seems 
only  logical  to  consider  that  the  ovary  which 
has  made  its  descent  into  the  inguinal  canal, 
in  a  manner  analogous  to  the  testicle,  has  in 
the  same  manner  as  the  testicle  dragged  a 
loop  of  bowel  after  it  into  the  hernial  sac, 
the  ovary  being  therefore  the  origin  of  the 
hernia  and  not  the  intestine  as  Kuestner  and 
Eisenhart  state. 

Hernia  of  the  uterus  occurs,  then,  as  Soranus 
of  Ephysia  so  ably  observed  in  the  first  cen- 
tury of  this  era  when  he  said,  "  I  saw  with  my 
own  eyes  a  loop  of  intestine  descend  in  the 
inguinal  canal  preceded  by  one  ovary  owing 
to  the  relaxation  of  the  broad  ligaments 
which  retain  and  envelop  it  and  together  with 
which  the  suspensory  ligament  had  also 
escaped." 

CASES  EXCLUDED 

z.  BoYER.    Undoubtedly  PoFs  case. 

2.  DoaiNGins.    Doubtful  case;  has  been  described  as 

inguinal,  femoral  or  ventral.    Possibly  Pol's  case 
quoted  by  D5ring. 

3.  HiLGENREiNER.    Hemia   of   the   uterus   and   right 

adnexa.    The  left  adnexa  lay  in  the  hernial  ring. 

4.  KiwiscH.    Obturator  hemia  of  the  tube  and  ovary 

only.    The  uterus  was  not  in  the  hernial  sac. 

5.  Lallement's  second  case.    Hemia  of  the  uterus  with 

right  adnexa.    The  left  adnexa  was  only  at  the 
intemal  ring. 

6.  Leotaud.    Umbilical    hemia,    possibly    a    ventral 

hemia. 

7.  Mueller.    Hemia  of  the  uterus  and  adneze  in  the 

inguinal  canal  artificially  produced. 

8.  Murray.    Umbilical  hemia,  possibly  ventral  hemia. 

9.  NoRES.    Hemia  of  the  pregnant  uterus  in  the  inguinal 

canal,  but  only  one  tube  and  ovary  noted  as  being 

in  the  sac. 
10.  Olliver.    Umbilical    hernia,    possibly    a    ventral 

hemia. 
zz.  Olshausen.    Uterus  bipartus;  the  pregnant  hom  was 

in  the  abdomen,  the  other  hom  in  the  hernial  sac. 


Z2.  Papen.  Ischiatic  hemia  of  the  tube  and  ovaiy  only. 
The  uterus  was  not  in  the  hernial  sac 

Z3.  Rektorzick.  Hemia  of  a  one-homed  uterus  preg- 
nant. 

Z3.   Saxtorfr.    Ventral  hemia  of  the  pregnant  utenis. 

Z4.  ScANZONi.  Probably  a  one-homed  uterus  pregnant; 
only  one  ovary  palpated  in  the  sac. 

Z5.  Tubby.  Hemia  of  the  uterus  and  ovary;  both  tabes 
pulled  into  the  ring  during  operation. 

z6.  WiDERSTEiN.  Extiu-uterine  pregnancy  in  a  hernial 
sac. 

Z7.  Winckel  and  Eisenhart.  Uterus  bipartus.  The 
left  hom  in  the  abdomen  and  the  right  hom  preg- 
nant in  the  inguinal  canal. 
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SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


A  CONSIDERATION   OF  THE  REACTION  OF  THE  HUMAN 

ORGANISM  TO  THE   CLASS   OF   FOREIGN  PROTEIDS 

REPRESENTED   BY  THE   SYNCYTIAL   CELL 

By  COLLIN  FOULKROD,  M.  D.,  Philadelphia 


FOR  a  better  understanding  of  the  rea- 
soning it  is  necessary  to  propose  cer- 
tain premises.  Whether  assented  to 
or  not,  these  form  the  basis  for  the 
work  being  done. 

We  have  believed  for  several  years  that  the 
solution  of  the  reason  why  every  woman  who 
is  the  host  of  an  impregnated  ovum  does  not 
develop  syncytioma  malignmn,  will  be  the 
solution,  not  only  of  the  toxaemias  of  preg- 
nancy, but  also  of  the  problem  of  cancer  in 
general. 

This  last  clause  is  not  capable  of  even  sug- 
gestive proof.  However,  we  must  acknowl- 
edge that  syncytioma  malignum  is  one  of  the 
most  virulent  cancers  known.  It  is,  as  it 
were,  cancer  at  the  highest  pitch  of  activity. 

It  is  immaterial  whether  carcinoma  and 
sarcoma  are  primarily  caused  by  bacterial 
life,  or  are  due  to  the  stimulated  growth  of 
the  cancer  cell,  it  in  itself  considered  as  the 
offending  parasite.  The  final  detail  of  cause 
is  not  so  important  as  is  the  fact  that  in 
syncytioma  malignum  we  have  a  form  in 
which  the  body  can  control  its  inroads,  and 
does  in  the  majority  of  instances  of  infection, 
with  the  impregnated  ovum. 

The  behavior  of  the  female  organism  to  the 
implanted  growing  ovum  is  that  of  a  body 
protected  from  invasion  of  a  foreign  proteid, 
an  active  living  cell.  We  cannot  prove  that 
in  the  very  early  stage  of  implantation  and 
development  the  body  is  protected  by  glandu- 
lar secretion. 

But  we  can  see  and  perhaps  adduce  evidence 
to  prove  that  as  the  syncytial  cells  develop 
there  develops  coincidently  in  the  mother's 
blood  an  antibody  which  apparently  in  time 
limits  the  stay  of  the  parasite  within  the 
womb. 

We  have  used  the  word  parasite  advisedly, 
for  while  we  are  attempting  to  prove  that  the 
reaction  of  the  body  protection  is  the  same 
as  it  would  be  upon  the  absorption  or  injec- 


tion of  any  foreign  proteid,  we  must  also  in- 
clude the  idea  that  the  impregnated  ovum 
and  the  syncytial  cell  are  alive.  They  are 
alive  with  a  (fifferent  kind  of  life  than  is,  for 
example,  the  typhoid  organism,  and  yet  in  the 
same  situation  as  the  tjrphoid  bacteria  out- 
side of  the  body  politic. 

A  careful  study  of  the  known  histology  of 
the  implantation  and  development  of  ovum 
and  embryo  affords  these  points  in  regard  to 
the  development  of  syncytial  cells. 

When  the  ovum  makes  its  nest,  burrowing 
under  the  mucosa,  the  surrounding  cells  react 
in  such  a  manner  as  to  throw  out  a  protecting 
wall  of  cells,  or  membrane.  In  a  normal 
pregnant  woman  any  excursions  of  syncytial 
cells  into  the  blood  stream  is  met  widi  death 
and  disintegration  of  the  syncytial  cells. 

This  limitation  continues  as  pregnancy 
develops  and  the  layer  jof  cells  on  the  viUi  of 
chorion  next  the  mother's  blood  is  changed 
in  character  to  form  the  syncytial  cell  of  the 
placenta,  different  from  the  layer  of  Langhans 
directly  underneath,  which  latter  layer  dis- 
appears as  the  placenta  nears  term,  and  the 
need  for  new  viUi  decreases. 

The  theoty  of  osmosis  or  of  filtration  does 
not  appeal  to  me  as  being  a  tenable  fact  in 
relation  to  any  cell  of  any  part  of  either  hu- 
man or  animal  organism  and  certainly  least 
of  all  to  the  cells  of  the  placenta. 

While  this  discussion  does  not  include  the 
ferments  formed  by  the  placenta,  it  is  a  nec- 
essary corollary  to  the  imderstanding  of  the 
work  done  that  we  grasp  the  idea  that  every 
cell  of  the  human  body  is  a  vitally  active  be- 
ing, having  a  definite  work  to  do  of  either 
manufacturing  some  product  or  of  excreting 
some  waste;  that  that  cell  in  its  normal  habitat 
has  its  circle  of  birth,  life,  work  and  death  as 
much  as  the  amoeba  or  any  other  unicellular 
animal. 

This  being  so,  we  conceive  that  we  cannot  as 
yet  differentiate  as  to  whether  the  reaction 
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manifested  is  due  entirely  to  the  presence  of 
the  cell  itself  or  to  its  product. 

Some  forms  of  toxaemia,  then,  would  repre- 
sent some  disturbance  of  the  normal  action  of 
the  placental  cells  or  some  disturbed  reaction 
on  the  part  of  the  maternal  organism  to  the 
growing  ovum. 

That  uterine  inertia  in  some  of  its  forms 
would  then  be  the  result  of  a  lack  of  generation 
of  antibody  on  the  part  of  the  mother  and  an 
inability  to  limit  and  expel  the  human  parasite 
at  term. 

This  study  is  but  the  natural  sequence  of 
thought  to  ideas  expressed  in  our  papers  on 
Typhoid  Fever  Occurring  During  Pregnancy, 
and  also  on  the  Toxaemias  of  Pregnancy  and 
Etiology  of  Eclampsia. 

There  seems  to  be  an  intimate  relation  be- 
tween the  behavior  of  toxaemic  pregnant  pa- 
tients and  the  protective  reaction  of  the 
mother. 

The  relief  of  toxaemia  would  then  rest  on 
the  suppljdng  of  these  antisyncytial  bodies 
to  her  blood. 

PLAN   OF  EXPERIMENTS 

1.  It  was  then  sought  to  prove  if  possible 
that  the  maternal  blood  contained  some  body 
antagonistic  to  the  growth  of,  or  the  persist- 
ence of,  xmder  favorable  conditions,  the 
sjrncytial  cell. 

2.  To  develop  a  more  simple  test  for  the 
presence  of  pregnancy  than  the  biologic  test 
based  on  the  above  experiments. 

3.  The  appUcation  of  the  complement 
fixation  reaction  to  pregnant  blood,  using  a 
normal  placenta  at  term  in  preparing  the 
antigen  emulsion. 

A  systematic  study  was  first  made  of  the 
unstained  fresh  placenta,  and  of  the  stained 
hardened  placenta,  selecting  normal  placenta 
as  far  as  was  possible. 

This  was  necessary  to  make  comparisons 
as  to  any  difference  either  in  nucleii  or  staining 
reactions  in  succeeding  experiments. 

We  conceived  the  idea  that  if  other  tissue 
could  be  kept  alive  in  serum  perhaps  the 
placenta  could  also,  and  that  a  study  of  the 
reaction  of  the  cells  of  the  placenta  after  sev- 
eral days'  incubation  when  exposed  to  dif- 
ferent substances  would  be  of  some  value. 


The  attempt  was  made  to  preserve  for  three 
to  four  days  or  longer  in  an  incubator  at  37°  C. 
small  areas  of  placental  tissue  mounted  as 
drop  cultures  in  the  serum  of  the  blood  ob- 
tained from  the  foetal  cord. 

To  this  serum  on  one  slide  was  added  preg- 
nant blood. 

To  another  slide  was  added  non-pregnant 
blood,  usually  my  own. 

To  another,  powdered  thyroid  extract. 

It  was  proposed  also  to  use  powdered  pitui- 
tary gland  to  another  and  the  powdered 
mammary  gland  of  pregnancy  to  another, 
but  at  the  present  writing  we  have  been  un- 
able to  secure  any  of  these  which  were  free 
from  preservatives. 

One  culture  was  made  in  serum  alone,  and 
in  one  instance  small  pieces  of  placenta  with- 
out serum  were  incubated  the  same  time  to 
observe  the  difference. 

TECHNIQUE   OF   CULTURES 

The  plan  suggested  by  Carrel  (4)  for  cul- 
tures in  vitro  was  followed  as  closely  as  pos- 
sible. 

Small  test  tubes  the  size  for  blood  testing 
were  coated  with  paraffin.  When  these  cooled 
to  0°  C.  pipettes  used  in  handling  the  serum 
were  coated  with  paraffin  and  cooled. 

The  blood  from  the  umbiUcal  cord  was 
selected  because  it  seemed  to  me  that  it 
should  be  the  normal  habitat  of  the  syncytial 
cell,  in  its  active  state.  This  distinction  is 
best  understood  by  again  referring  to  the 
histology  of  the  placenta  and  of  syncytial 
cells. 

We  recall  that  the  foetal  and  maternal  blood 
do  not  commingle,  that  the  villi  are  covered 
with  two  layers  of  cells,  the  layer  of  syncytial 
cells  toward  the  mother's  blood  and  which 
are  bathed  in  her  blood  are  described  as 
changing  their  character,  as  development  pro- 
ceeds. This  change  of  character  may  be  due 
to  the  inhibiting  influence  of  the  maternal 
blood  and  to  the  limiting  of  their  virulency 
and  power  of  procreation,  while  the  deeper 
layer  does  not  come  in  contact  with  the 
maternal  blood  and  is  concerned  in  reproduc- 
ing the  villi;  it  is  observed  also  that  as  the 
layer  of  Langhans  disappears,  the  blood 
supply  of  the  villus  is  drawn  from  the  foetal 
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vessels,  and  a  basement  membrane  appears  on 
which  the  syncytial  cells  rest. 

The  xmbroken  line  of  syncytial  cells  is  im- 
harmed  by  the  maternal  serum. 

We  then  propose  to  incubate  the  cut  edge 
of  the  villus  in  its  normal  serum  and  test  it 
with  maternal  blood. 

The  blood  from  the  cord  is  collected  in  the 
small  tubes,  put  on  ice,  taken  immediately 
to  the  laboratory,  centrifuged  in  a  large  centri- 
fuge surroimded  by  ice  for  five  minutes. 

The  placenta  is  then  taken  when  delivered, 
small  areas  are  cut  from  under  the  maternal 
surface,  placed  in  the  drop  slides  with  first 
cord  senmi  alone,  next  equal  parts  of  cord 
serum  and  maternal  serum,  next  equal  parts 
of  cord  serum  and  my  own  senun,  again  with 
cord  serum  in  which  a  small  quantity  of 
powdered  thyroid  gland  is  placed. 

As  each  slide  is  made  it  is  sealed  with  par- 
aflin  and  put  in  a  caloric  bottle  previously 
heated  to  37°  C.  in  which  is  cotton  soaked  with 
water. 

These  are  then  transferred  to  an  incubator 
at  37""  C. 

Of  these,  so  far,  five  selected  cases  have  been 
examined,  the  specimens  being  examined  at 
the  end  of  three  or  four  days  on  a  heated 
stage;  first,  with  the  low  power  for  retention 
of  cell  outline,  then  for  nuclei. 

We  have  not  made  enough  observations  to 
demonstrate  whether  the  cells  multiply,  but 
we  could  demonstrate  that  the  cells  retained 
their  outline,  nuclei,  and  appeared  as  normal 
as  when  cut  from  fresh  specimens. 

It  was  found  that  the  carrying  out  of  the 
technique  was  most  difficult;  we  could  appoint 
no  definite  time  to  be  ready  to  receive  speci- 
mens and  from  the  many  attempts  covering 
a  period  of  two  months  only  five  were  in  any 
measure  successful.  Deliveries  usually  oc- 
curred at  night  time  when  laboratory  help 
was  impossible  to  secure. 

Of  the  tests  made  only  one  proved  in  any 
manner  positive.  In  this  test  the  drop  cul- 
tures of  the  placental  cells  retained  their  form 
and  nuclei  in  the  slide  with  foetal  cord  serum 
alone  and  also  in  the  slide  with  foetal  serum  and 
non-pregnant  blood,  and  in  the  slide  with  serum 
and  powdered  thyroid  gland  a  slight  change 
or  shrinkage  in  the  size  of  cells  was  noted. 


In  the  slide  made  with  pregnant  blood  and 
foetal  serum,  however,  the  tissue  atrophied, 
there  remaining  no  evidence  of  either  cells 
or  nuclei,  showing  a  marked  inhibition  and 
death  of  cells  not  present  in  the  other  slides 
imder  the  same  conditions. 

Of  the  other  attempts  one  was  infected, 
and  the  remainder  showed  practically  no 
difference  on  the  third  or  fourth  day. 

It  may  be  suggested  that  the  chance  of  error 
in  this  method  is  too  great  to  place  any  con- 
fidence on  results.  In  some  measure  this  is 
true,  but  it  is  also  true  that  by  careful  study 
and  repeated  trials  we  may  perfect  the  tech- 
nique so  that  some  of  the  errors  are  eliminated. 
As  to  the  question  of  ferments  playing  much 
part  in  the  results,  some  writers  have  recently 
expressed  doubts  as  to  the  quantity  of  placen- 
tal ferments  being  enough  to  account  for 
autolysis.     (Frank.) 

The  specimens  obtained  were  on  the  fourth 
day  hardened  in  Zenker's  fluid,  sectioned 
and  stained. 

In  the  one  successful  culture  mentioned 
above  the  slides  were  of  great  interest.  The 
examination  as  recorded  in  the  fresh  specimen 
was  better  shown  on  staining;  the  placental 
cells,  moimted  in  cord  serum  alone  and  with 
pregnant  blood  also,  retain  almost  the  picture 
of  normal  placenta. 

The  slide  with  thyroid  gland  extract  shows 
very  few  placental  cells. 

The  sUde  with  pregnant  serum,  an  entire 
absence  of  cells  or  nudei. 

At  this  writing  we  have  attempted  to  draw 
no  conclusions,  we  are  adding  this  to  the  work 
being  done  to  ferret  out  the  antibody  present 
in  the  placental  stage  of  pregnancy. 

TECHNIQUE   OF  SECOND  INVESTIGATION 

At  the  time  this  was  begim  we  were  imable 
to  find  in  the  literature  any  record  of  the 
application  of  the  complement  fixation  Was- 
sermann  technique  to  the  question  of  anti- 
body in  the  human  blood  in  pregnancy. 

Since  that  time  the  paper  of  H.  L.  Murray 
collects  the  experience  of  European  writers 
and  his  own. 

This  work  has  not  by  any  means  proven 
conclusive,  yet  we  desire  to  record  our  results. 

We  desire  to  hold  to  the  presence  of  an 
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antibody  antigen  combination  existing  \mtil 
the  termination  of  pregnancy.  Our  tests, 
therefore,  are  made  upon  women  pregnant 
from  five  months  to  term,  and  in  the  puer- 
perium.  We  therefore  selected  a  placenta 
from  a  normal  patient  at  term  and  in  prepar- 
ing antigen  No.  i  followed  the  technique  of 
Wassermann. 

The  placental  tissue  ground  finely  was 
shaken  with  ten  times  its  weight  of  alcohol; 
was  then  placed  in  an  incubator  at  37°  C.  for 
one  week,  being  shaken  twice  daily.  At  the 
end  of  that  time  it  was  filtered,  the  filtrate 
evaporated  to  dryness  at  room  temperature 
by  means  of  an  electric  fan,  the  dry  residue 
dissolved  in  ether,  again  filtered,  and  the 
filtrate  evaporated.  Enough  ether  to  take 
up  the  residue  is  again  added  and  then  to  this 
acetone  is  added. 

The  dear  acetone  is  then  decanted,  the 
balance  evaporated  and  the  sticky  brown 
residue  is  weighed  and  a  3  per  cent  emulsion 
made  in  methyl  alcohol. 

With  this  antigen  tests  were  made  in  the 
laboratory  of  the  Presbyterian  Hospital,  using 
the  other  factors  for  the  reaction  exactly  as 
the  routine  Wassermann  reaction. 

Tests  were  made  with: 

A  normal  pregnant  blood  at  term,  an 
eclamptic  patient's  blood  at  eight  to  nine 
months  gestation,  both  primipar«. 

Blood  from  a  multipara  two  days  advanced 
in  the  puerperium.  AU  three  gave  negative 
reactions. 

In  these  tests  the  antigen  was  diluted  five 
times  with  normal  salt  solution  and  iV  of  all 
of  the  patients'  blood  used. 

It  was  then  suggested  that  perhaps  the 
failure  to  secure  a  reaction  late  in  pregnancy 
may  be  due  to  insufficient  solution  of  the 
antigen. 

We  then  next  treated  a  normal  full-term 
placenta  in  the  following  manner: 

Small  portions  were  snipped  off  with  the 
scissors,  placed  in  a  mortar  and  thoroughly 
groimd  up  with  equal  parts  of  absolute  alcohol 
and  one  half  normal  siUphuric  add  solution. 

The  resulting  mixture  was  incubated  at 
37®  C.  for  48  hours,  was  then  filtered,  the 
filtrate  evaporated  at  room  temperature,  the 
residue  taken  up  with  ether  just  enough  to 


make  an  emulsion.  This  solution  was  then 
rendered  neutral  by  the  addition  of  normal 
sodium  hydrate  solution.  The  ether  was 
then  evaporated  by  fan  at  room  temperature. 
A  3  per  cent  solution  was  made  with  methyl 
alcohol. 

It  is  to  be  noted  that  in  all  of  these  tests  we 
have  as  yet  no  reliable  method  of  standardiz- 
ing these  antigens. 

With  antigen  No.  2  these  tests  were  made 
as  before  by  the  same  technique  as  the 
routine  Wassermann  reactions.  One  with  a 
patient's  blood  who  is  pregnant  for  the  first 
time  five  to  six  months,  and  who  is  just  re- 
covering from  a  breast  abscess,  whose  hus- 
band had  a  herpetic  eruption  on  the  glans  a 
short  time  before  marriage  but  who  gave  at 
that  time  a  negative  Wassermann  reaction. 

With  this  blood  a  positive  reaction  was 
obtained. 

The  second  case  was  that  of  a  primipara 
seven  months  pregnant.  With  this  a  sug- 
gestive, but  not  definitely  positive,  reaction 
was  obtained. 

The  third  case  was  a  primipara  in  the  third 
day  of  the  puerperium,  temperature  range 
102°  to  103°,  delivered  of  a  macerated  foetus 
after  a  long  labor  with  face  presentation, 
temperature  somewhat  exdted  by  free  secre- 
tion of  milk. 

With  this  blood  a  suggestive  but  not  def- 
initely positive  reaction  was  obtained. 

This  same  antigen  was  used  in  the  Jefferson 
Hospital  laboratory  with  senun  from  three 
other  patients  with  a  slightly  modified 
technique. 

The  antigen  diluted  ten  times  was  used 
with  as  much  as  f^^  of  a  cc.  of  serum;  one  from 
a  normal  multipara  near  term;  one  from  a 
multipara  three  days  advanced  in  the  puer- 
perium; one  with  my  own  blood  as  a  non- 
pregnant serum.  With  all  three  of  these 
tests  there  was  no  restriction  of  haemolysis. 

In  all  of  our  tests  then  we  secured  only  one 
reaction  in  any  manner  approaching  positive 
and  that  from  a  case  in  which  we  might  sus- 
pect syphilis,  although  her  Wassermann  was 
negative.  This  but  bears  out  the  work  re- 
ported by  other  men. 

The  lack  of  reaction  in  the  latter  half  of 
pregnancy  when  demonstrated  on  antigen 
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prepared  from  full  term  normal  placentae 
admits  of  several  explanations. 

To  the  one  already  given  of  inefficient  solu- 
tion of  antigen  may  be  added  the  possible  fact 
that  the  disappearance  of  the  layer  of  Lang- 
hans  and  the  changed  form  of  the  syncytial 
cells,  due  no  doubt  to  constant  contact  with 
the  immunizing  agent  m  the  mother's  blood, 
has  reduced  the  antigenetic  properties  of  the 
placenta  to  a  minimum.  It  would  then  seem 
that  antigen  prepared  from  the  villi  of  early 
pregnancy  would  be  non-active.  As  a  matter 
of  fact,  tlds  is  so.  But  it  seems  to  me  that 
such  an  antigen  must  be  prepared  from  a  nor- 
mal patient  and  that  should  the  ovum  have 
been  expelled  from  toxaemia  of  any  type  the 
results  in  the  present  state  of  our  knowledge 
would  be  clouded.  It  is  manifestly  difficult 
to  obtain  such  a  specimen. 

In  regard  to  the  lack  of  reaction  in  the 
puerperium,  one  must  assume  besides  the  first 
point  of  lack  of  a  good  solvent  that  the  anti- 
body is  a  transient  autoprotective  body  which 
does  not  confer  inmiunity  for  a  greater  time 
than  when  the  invading  syncytial  cell  is  acting. 

The  results  obtained  from  antigen  No.  2 
are  of  some  interest.  The  acid  solvent  was 
used  to  secure  any  nitrogenous  antigen  body 
and  in  this  we  find  hope  of  a  better  result. 

CONCLUSIONS 

The  complement  fixation  reaction  in  the 
placental  stage  of  pregnancy  using  ^antigen 


from  placental  tissue  has  not  been  estab- 
lished. 

We  believe  it  is  possible  to  develop  such  a 
reaction. 

These  few  reports  represent  some  months  of 
study. 

It  will  take  the  results  of  many  experiments 
to  establish  a  method  of  standardizing  such 
an  antigen  before  we  can  expect  uniform  re- 
sults. 

But  once  having  the  normal,  we  hope  to 
find  some  help  in  our  diagnosis  and  treatment 
of  the  toxaemias  of  pregnancy. 

We  must  not  forget  our  premise  that  the 
pursuit  of  the  study  leads  us  again  to  the 
problem  of  cancer  as  represented  by  syncyti- 
oma  malignum. 

The  antigen  emulsions  were  prepared  in  my 
own  private  laboratory.  The  tests  were  made 
from  cases  in  my  service  at  the  Presbyterian 
Maternity  in  the  laboratory  of  that  hospital, 
and  co-inddentally  through  the  kindness  of 
Dr.  Davis  and  Dr.  CopUn  on  blood  from  cases 
at  the  Jefferson  Maternity  in  the  routine 
work  of  that  laboratory. 
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THROMBOSIS    AND   EMBOLISM   FOLLOWING    OPERATION    AND 

CfflLDBIRTH  1 

By  benjamin  R.  SCHENCK,  A.  B.,  M.  D.,  Detkoit,  Michigan 

Attending  Gynecdogist,  Harper  Hospital 


THE  cases  of  venous  thrombosis  follow- 
ing operation  or  delivery  may  be 
divided  into  two  groups  which  are 
clinically  distinct:  (i)  The  cases, 
usually  puerperal,  caused  by  acute  infection, 
in  which  the  pelvic  veins  are  involved;  (2) 
the  later  developing,  and  milder,  cases  of 
thrombosis,  more  frequently  post-operative, 
in  which  the  femoral  or  saphenous  vein  is  most 
often  affected.'  The  infectious  origin  of  the 
cases  in  the  first  group  is  imquestioned  and  the 
interest  in  them  at  the  present  time  is  focused 
on  the  advisability  of  radical  operative  treat- 
ment. In  the  second  class  of  cases,  the 
etiology  is  still  in  dispute  and  the  prophy- 
lactic, rather  than  the  curative,  treatment  is 
receiving  the  greatest  attention.  It  is  some 
of  these  latter  points  which  I  propose  to 
discuss. 

The  whole  subject  has  been  several  times 
reviewed  at  the  meetings  of  this  society,  the 
most  recent  having  been  in  1906,  when  there 
was  a  full  discussion  of  contributions  by 
Dr.  Johnson  and  Dr.  Boise.  In  preparing 
this  paper,  I  have  confined  my  readmg  to  the 
literature  which  has  appeared  since  1906, 
having  studied  145  articles,  either  in  the 
original  or  in  satisfactory  abstract. 

My  personal  experience  is  limited  to  five 
cases  following  operation  and  four  cases  fol- 
lowing confinement,  supplemented  by  a 
number  of  observations  made  in  the  gyneco- 
logical wards  of  the  Johns  Hopkins  Hospital. 

The  first  paper  in  which  a  large  series  of 
cases  was  analyzed  was  that  of  Clark,  pub- 
lished in  1902.  At  the  time  this  appeared,  I 
had  completed  and  had  in  the  printer's  hands 
a  short  resum6  of  the  forty-eight  cases  re- 
corded in  the  gjoiecological  material  at  the 
Johns  Hopkins  Hospital.  Thirty-five  of 
Clark's  cases  were  from  this  same  source,  a 
fact  which  has  led  to  a  slight  error  in  some  of 
the  later  appearing  statistics.  In  a  paper 
published  in  1906, 1  gave  the  results  of  a  study 

1  Read  before  the  American  Gynecological 


of  these  same  cases,  imdertaken  to  determine 
the  condition  of  the  patients  several  years 
after  leaving  the  hospital. 

Since  Clark's  paper  there  have  been  pub- 
lished a  number  of  valuable  studies  based  on 
the  material  of  different  clinics,  notably  those 
of  Friedemann,  Wenczel,  Bumham,  Morley 
and  Bull.  The  monographs  of  Zurhelle,  of 
Kelling  and  the  latest,  that  of  Klein,  are 
exhaustive. 

Classification.  Although  the  pathologist ' 
makes  a  sharp  distinction  between  thrombosis, 
phlebitis  and  phlegmasia,  it  is  impossible  to 
clinically  disassociate  thrombosis  and  phlebi- 
tis. It  should  be  borne  in  mind  that  primary 
phlegmasia  is  something  different;  it  is 
either  the  descent  of  a  pelvic  cellulitis  into 
the  thigh,  or  a^  Virchow  used  the  term,  a 
thrombosis  of  the  lymph  vessels.  In  true 
phlegmasia,  the  swelling  begins  beneath 
Poupart's  ligament,  while  in  thrombosis  it  is 
lower  in  the  leg.  It  is  well  also  to  remember 
that  phlebitis  without  thrombosis  can  not 
cause  swelling.  Throughout  the  literature, 
the  terms  thrombosis,  phlebitis,  and  thrombo- 
phlebitis are  used  synonymously  to  designate 
a  certain  well  recognized  clinical  entity. 

Post-operative  or  puerperal  thrombosis  may 
affect  different  veins,  producing  three  types: 

(a)  When  the  involvement  is  of  the  pelvic 
veins  alone  and  there  is  no  gross  infection, 
few  symptoms  are  manifest.  In  the  mild 
form  it  is  very  common  and  may  exist  in  the 
normal  pelvis  or  in  the  diseased  pelvis  before 
operation.  A  somewhat  more  severe  throm- 
bosis of  the  pelvic  veins  may  be  suspected, 
but  rarely  proven,  in  those  cases  where  the 
convalescence  is  not  quite  smooth,  being 
marred  by  slight  fever,  accelerated  pulse, 
fleeting  pains  in  the  groin,  meteorism,  etc. 
It  is  in  these  cases  of  occult  pelvic  thrombosis 
that  sudden  pulmonary  embolism  occurs,  and 
they  are  of  interest  chiefly  for  this  reason. 

I  BuUig.    Am.  J.  M.  Sc.,  xqoS,  December. 
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(b)  Of  the  two  types  which  give  rise  to  the 
classical  symptoms,  thrombosis  of  the  deep 
veins  of  the  leg  is  the  more  frequent.  Embo- 
lism may  occur,  as  has  frequently  been  the  case 
from  massage;  but  with  care  the  danger  is  not 
great.  It  is  from  the  developing  thrombus 
that  emboli  come,  rather  than  from  the  ma- 
ture thrombus  which  has  formed  sufl5ciently 
to  occlude  the  vein  and  cause  symptoms. 

(c)  In  thrombosis  of  the  saphenous  veins, 
with  redness  of  the  skin  and  palpable  vessels, 
the  pain,  swelling  and  oedema  are  less  severe 
than  when  the  deep  veins  are  affected.  Such 
thromboses  are  never  the  source  of  emboli. 

Frequency.  Among  96,000  obstetrical  cases, 
reported  by  seven  writers,  there  were  381  in- 
stances of  femoral  thrombosis,  a  proportion  of 
one  case  in  each  two  hundred  and  fifty.  In  this 
same  series  of  96,000  cases  there  were  44  fatal 
pulmonary  emboli,  it  having  occurred  once 
in  each  twenty-five  hundred  cases,  or  in  0.04 
per  cent.     (See  Table  I.) 

Thrombosis  is  somewhat  more  frequent 
after  gynecological  operatiops.  There  were 
566  instances  after  49,161  operations;  i.  e.,  one 
case  in  each  eighty-seven,  or  1.15  per  cent. 
This  represents  the  statistics  of  twelve  differ- 
ent dinics.  If  the  laparotomies,  alone,  are 
considered,  the  percentage  is  2.28,  there 
having  been  187  instances  after  8,167  abdom- 
inal operations.     (See  Table  II.) 

Following  3,204  myoma  operations  there 
was  thrombosis  in  three  per  cent,  a  total  of 
ninety-six.  Zurhelle  reports  3.7  per  cent 
following  abdominal  operations  for  myoma, 
against  2.6  per  cent  following  the  vaginal 
operation.  Wertheim  had  2.9  per  cent  after 
the  abdominal  and  0.9  per  cent  after  the 
vaginal  operation.  Mayo  had  five  fatal 
emboli  after  171 2  abdominal  hysterectomies 
and  none  after  449  cases  of  vaginal  hyster- 
ectomy.    (See  Table  III.) 

Etiology,  Few  subjects  in  pathology  have 
received  more  attention  from  contentious 
authors  than  has  the  mode  of  origin  of  throm- 
bi. A  controversy  begun  by  Virchow  and 
Briicke  as  to  the  relative  importance  of  several 
different  factors  continues  to  the  present  day. 
It  may  be  said,  however,  that  the  trend  of 
present  opinion  seems  to  be  more  and  more 
in  favor  of  the  theory  that  the  majority  of 
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Cases 

Throm- 
bosb 

Per 
Cent 

ECmbo- 

Per 
Cent 

Wenczel,  Budapest. . . 
Ridander,  Marburg. . 
Richter,  Dresden. . . . 

KJein,  Vienna 

T.-ang,  Bf>nn . . . .  a .  i 

9.257 

6,000 

z6,ooo 

34.OSX 

7305 

xx,ooo 

10.956 

34 

?i 

76 
34 

0.36 

0.78 
0.33 
0.48 

li 

2 

a 

30 

XI 
4 
5 

0.0a 

0.3 
o.xa 
0.03 
o.oc 

HoeKne.KicI 

Junge,  Straasbuig. . . 

0.04 

95.969 

381 

0.4 

TABLE  II— POST-OPERATIVE  CASES  OF  THROMBOSIS 


Burnham,  New  York 

Friedemann,  Rostock 

Friedburg,  Strassbuig. . . . 
GoldmannJHeidelbeig.. . . 

Holzback,  Tttbingen. 

Klein,  Vienna 

Moriey.  Ann  Arbor 

Ranxi,  Vienna 

Schenck,  Baltimore 

Schenck,  2nd  Series 

Wencsel,  Budapest 

Wertheim.  Vienna 

Brothers,  New  York 


No. 
Opera- 
tions 


9814 
gaaS 

1349 

•  •  •  • 

xooo 

S85X 
1756 
687X 
7130 
638 

■    •    •    • 

5524 


4gi6i 


Throm 
bosis 


94 

X44 

51 

•  • 

12 
70 
XX 

8x 

48 

S 

•  • 

SO 


566 


Per 
Cent 


X.X5 


No. 
Abd. 


2766 

■  •  •  ■ 

80s 
X9S3 


523 
1730 

400 


Throm- 
bcsis 


87 
IS 
39 


XI 

39 
6 


8x67      187 


Per 
Cent 


3.6 

•  • 

1.8 

•  •  ■ 

a.o 


S.I 

1.7 


a. 38 


TABLE  in— THROMBOSIS  AFTER 

MYOMA  OPERATIONS 

Cases 

Thrombosis 

Percent 

174 
393 
105 
360 

389 
730 
526 
727 

8 

X3 

5 

19 

4.6 

Burnham 

4.1 
5.0 

Wenczel 

Duvenrcy 

1.6 

Hofmeier 

i.i 

Klein 

3.3 

ii 

Zurhelle 

Kelly 

3204 

96 

3.0 

thrombi  originate  from  the  conglutination  of 
blood  platelets  and  red  blood  corpuscles. 
This,  of  course,  is  not  a  new  idea,  for  it  was 
first  brought  forward  twenty-five  years  ago 
by  Eberth  and  Shimmelbusch  and  as  Adami 
says,  is  "an  observation,  not  of  one  observer, 
but  of  a  long  series  of  trained  pathologists 
from  1888  onward."  The  recent  articles  of 
AschofiF  are  of  much  importance  on  this  point. 
Just  what  the  relationship  is  between  the 
coagulation  of  shed  blood  and  the  formation 
of  thrombi  within  the  vessels,  during  life, 
remains  in  doubt.  The  processes  and  the 
products  are  essentially  different,  "yet  the 
similarity  in  the  staining  reactions  of  the 
hyaline  material  of  the  thrombus  and  the 
fibrin  of  the  clot  seems  to  indicate  that  these 
two  substances  are  chemically  closely  allied" 
(Adami).  Furthermore,  considering  the  fact 
that  the  physiology  of  blood  coagulation  is 
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enshrouded  in  so  much  uncertainty,  it  is  not 
strange  that  there  should  be  considerable 
doubt  as  to  the  conditions  and  factors  under- 
lying the  pathological  solidification  of  the 
blood  within  the  vessels. 

The  etiology,  therefore,  of  puerperal  and 
post-operative  thrombosis  is  obscure  and 
from  the  nature  of  the  circumstances  it  woidd 
seem  to  be  a  very  difficult  problem  to  clarify, 
for  these  reasons:  firstly,  because  post-mortem 
studies  are  infrequent,  being  possible  only 
in  the  comparatively  small  number  of  fatal 
cases  of  embolism  and  in  the  grossly  infected 
cases;  and  secondly,  because  the  conditions 
are  difficult  to  imitate  in  experimental  pa- 
thology. 

The  factors  concerned  in  thrombosis  have 
been  many  times  set  forth.  They  deserve, 
nevertheless,  our  repeated  attention,  because 
practical  prophylaxis  depends  upon  our  con- 
ception of  the  causation. 

The  factors,  as  understood  at  the  present 
time,  are  of  two  kinds:  (i)  mechanical  and 
(2)  biochemical. 

Of  the  mechanical  causes  the  most  impor- 
tant are  injury  to  the  vessel  walls  and  slowing 
of  the  blood  stream.  Of  the  biochemical 
causes  there  are  three — certain  pmsons  which 
do  not  concern  us  here,  bacteria,  and  the 
products  of  bacteria. 

The  main  point  in  dispute  as  to  the  etiology 
of  the  so-called  aseptic  thrombosis  which 
follows  operation  and  delivery,  is  in  regard 
to  the  participation  of  bacteria  in  the  causa- 
tion.^ 

The  advocates  of  the  purely  mechanical 
causation  argue  that  infection  can  not  be  an 
essential  factor  because  by  far  the  larger 
percentage  of  instances  occur  in  the  so-called 
dean  cases,  where  the  wound  heals  perfectly 
and  there  are  no  evidences  of  sepsis;  because 
thrombi  and  emboli  very  seldom  suppurate; 
because  thrombi  are  usually  sterile;*  because 

1  The  following  authorities  believe  that  infection  is  a  necessary 
factor  in  the  causation  of  post-operative  thrombosis:  Hofmder, 
Bland-Sutton,  Bumham,  Cordier,  Wilson,  SchauU,  Buhlig,  Vdt, 
Frankel.  Kreta.  Kistler.  Mendel.  Riedel,  Watkins. 

Others,  while  not  all  absolutely  denying  the  rdle  of  infection,  lay  the 
principal  stress  upon  mechanical  causes.  Among  them  may  be  cited: 
Clark,  Klein,  Kilster,  Lan^  Busse,  Bull,  Junge,  Zurhelle,  Grant,  KrOnig, 
Schepehnann,  Baldy,  Zweifel. 

Again  there  are  those  who  believe  cither  that  both  infection  and 
mecl^nical  disturbance  are  necessary,  or  that  sometimes  the  oat  factor 
and  sometimes  the  other  factor  is  the  causative  aKent.  In  this  list  are 
von  Franque,  Friedemann,  Brothers,  Rielander,  Breuer,  Davis,  Duvrrgey, 
Heller,  Kelling,  Pfaff,  Johnson. 

*Liibarsch  found  organisms  in  only  20  of  3x5  thrombi  examined. 


many  cases  nm  an  afebrile  cpurse;  because 
there  are  usually  no  symptoms  of  infection 
before  the  thrombosis  is  manifest;  because 
the  nimiber  of  cases  is  just  as  great  since  the 
adoption  of  more  perfect  surgical  technique; 
because  the  left  leg  is  more  frequently  in- 
volved; because  of  the  immunity  of  youth; 
because  of  the  greater  frequency  after  abdom- 
inal than  vaginal  operations. 

Most  of  these  arguments  can  be  success- 
fully answered. 

While  it  is  true  that  the  majority  of  in- 
stances follow  clean  cases,  it  is  equally  true 
that  a  very  large  proportion  come  in  cases 
where  there  has  been  some  infection,  such  as 
the  interval  appendix  operation,  or  after 
operations  during  which  some  organ  has  been 
opened  or  removed  and  there  is  left  a  pedicle 
of  devitalized  tissue.  Speaking  from  the 
standpoint  of  bacteriology,  sterility  is  an 
absolute  term;  surgically  speaking,  it  is  but 
relative  and  few  would  contend  that  appen- 
dectomy or  hysterectomy  can  be  made  aseptic 
in  the  bacteriological  sense  of  the  term.  There 
is  no  such  thing  as  a  sterile  woimd  or  a  sterile 
pedicle. 

The  fact  that  thrombi  seldom  suppurate 
argues  not  against  infection,  but  rather 
against  the  introduction  of  a  sufficient  nimi- 
ber of  bacteria  to  overcome  the  bacteriocidal 
effect  of  the  blood.  Moreover,  it  may  be  the 
toxin  of  the  bacteria  which  causes  the  trouble. 
This  is  none  the  less  infection. 

Nine  tenths  of  thrombi  are  sterile  so  far  as 
agrobic  bacteria  are  concerned.  It  does  not 
appear  that  anyone  has  systematically  ex- 
amined them  for  anaerobic  organisms. 

It  is  stated  that  many  cases  nm  an  afebrile 
course.  In  practically  all  of  the  cases  in  the 
series  of  forty-eight  cases  before  mentioned, 
there  was  fever,  and  in  all  of  my  nine  personal 
cases  there  was  a  temperature  of  ioi°,  or 
above. 

It  is  also  cited  as  an  argument  against  in- 
fection that  there  is  no  fever  before  the  onset 
of  the  thrombosis.  This  has  been  true  in  but 
two  of  my  nine  cases,  and  I  am  not  sure  that, 
had  a  four-hourly  temperature  record  been 
taken  throughout  the  three  weeks  which  pre- 
ceded the  thrombosis,  there  might  not  have 
been  recognized  a  slight  fever;     Michaelis 
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insists  that  ^here  is  always  a  subfebrile 
(99°  to  100°)  temperature  at  some  time  before 
the  onset  of  the  complication. 

It  may  be  true  that  the  cases  are  as  frequent 
now  as  in  the  earlier  days  of  surgery,  but  it 
must  be  remembered  that  thrombosis  is,  for 
the  most  part,  a  complication  of  severe  opera- 
tions and  that  it  is  a  late  complication.  In 
former  days,  many  of  the  operations  which  are 
now  followed  by  thrombosis  were  followed  by 
the  death  of  the  patient  before  there  was  time 
for  the  thrombosis  to  develop. 

The  fact  that  the  complication  is  more 
frequent  in  the  left  leg  is,  I  think,  a  strong 
argument  in  favor  of  the  mechanical  cause, 
but  it  might  be  explained  by  the  fact  that 
there  is  more  opportunity  for  infection  on  the 
left  than  on  the  right  side  of  the  pelvis. 

Undoubtedly  there  is  immunity  in  child- 
hood, for  in  early  life  infectious  processes  are 
common  and  thrombosis  is  rare.  Some  pre- 
disposing factor  present  in  later  life  must  be 
sought  in  explanation,  and  the  most  obvious 
is  the  condition  of  the  vessel  walls.  Small 
thrombi  and  more  extensive  varices  are 
common  after  middle  life  and  these  cause 
injury  to  the  delicate  endothelial  lining  of  the 
veins.  That  such  thrombi  are  frequent  in  the 
pelvic  veins  is  proven  not  only  by  the  number 
encountered  during  operation,  but  also  by  the 
many  phleboliths  seen  on  radiographic  exam- 
ination. Old  thrombi  are  also  frequently  met 
with  in  patients  with  myoma  and  carcinoma. 
Both  Wertheim  and  Duvergey  have  pointed 
out  their  possible  significance  as  regards  post- 
operative thrombosis.  Also  thrombosis  and 
emboUsm  occur  more  often  in  those  clinics 
where  a  large  proportion  of  the  patients  have 
varicose  veins.  Such  is  the  case  at  Basel, 
where  von  HerflF  found  in  three  groups  of 
cases,  post-operative  or  puerperal  thrombosis 
in  8.3,  6.6,  and  4.9  per  cent  of  the  cases. 

That  the  complication  is  more  frequent 
after  abdominal  than  after  vaginal  operations 
bears  out  Clark's  contention  that  the  essential 
point  is  the  injury  done,  during  the  making  of 
the  incision,  to  the  vessels  of  the  abdominal 
wall,  more  particularly  the  deep  epigastric 
veins. 

There  would  seem,  therefore,  to  be  sufiicient 
evidence  of  a  practical  nature  to  warrant  the 


assumption  that  injury  to  the  endothelial 
lining  of  the  veins  is  a  contributory  cause. 

Virchow  emphasized  the  importance  of  a 
slowing  of  the  blood  stream.  Stagnation 
alone,  however,  can  not  cause  thrombosis,  for 
we  know  that  the  blood  in  a  segment  of  vein, 
carefully  ligated  in  two  places,  remains  fluid. 
Moreover,  thrombosis  is  rare  in  heart  disease 
uncomplicated  by  infection;  on  the  contrary 
it  is  common  in  typhoid  fever  when  the  heart 
is  weak  and  the  circulation  is  poor.  It  is  also 
more  frequent  in  post-op>erative  patients  when 
the  heart  is  weak  from  anaemia.  One  does  not, 
however,  see  thrombosis  in  patients  who  are 
kept  in  bed  because  of  anaemia.  Bandaging  a 
limb  slows  the  circulation  but  does  not  cause 
thrombosis.  Add  some  factor  connected  with 
an  operation  to  the  bandaging  and  thrombosis 
frequently  occurs.  Grafenburg,  of  Kiel,  re- 
ports some  experiments  which  were  made  with 
the  view  of  diminishing  the  amount  of  the 
anaesthetic  by  bandaging  the  legs  during 
operation.  The  experiments  were  abandoned 
because  there  were  six  instances  of  thrombo- 
sis in  a  series  of  seventy-five  laparotomies. 

The  frequency  of  the  complication  in  the 
left  leg  is  best  explained  by  the  slowing  of  the 
stream  in  the  femoral  and  saphenous  veins 
caused  by  anatomical  pecularities.^ 

We  have  then  sufficient  evidence  to  support 
the  idea  that  slowing  of  the  stream  is  an 
imi>ortant  factor.  Many  believe  that  this 
factor  and  that  of  injury  to  the  vessel  walls 
are  sufficient  causes,  but  when  one  considers 
all  of  the  facts,  it  would  seem  that  there  must 
be  some  other  cause  acting  in  conjunction 
with  them. 

We  have  seen  that  the  view  usually  held 
to-day  in  regard  to  the  method  of  thrombus 
formation  is  that  of  a  conglutination  of  the 
platelets  and  red  corpuscles.  Of  all  the  causes 
of  conglutination,  haemolysis  is  the  most 
important.  Adami  says:  **It  is  those  agents, 
exogenous  and  endogenous,  which  lead  to 
corpuscular  disintegration,  which  character- 
istically, when  exhibited,  bring  about  ex- 
tensive thrombosis."  The  most  important 
haemolytic  agents  are  micro-organisms  and 
many  of  those  which  are  the  least  virulent  as 
regards  sepsis  are  the  most  potent  as  regards 

1  Kistler.    J.  Am.  M.  Ass.,  19x2,  liz,  No.  6,  August  xa 
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haemolysis.  Heller  of  Greifswald,  for  example, 
has  found  that  the  colon  bacillus  has  a  greater 
power  than  the  streptococcus  to  produce 
thrombosis  in  the  presence  of  a  slowing  of  the 
blood  stream,  and  believes  that  B.  coli  plays 
an  important  part  in  thrombosis  in  the 
neighborhood  of  the  intestine.  We  know  that 
the  colon  bacillus  has  a  marked  hemolytic 
action.  The  same  is  true  of  the  B.  pyocya- 
neus.  Such  haemoly  tic  organisms  may  be  intro- 
duced into  a  wound  or  may  be  present  in  a 
pedicle  and  although  possibly  producing  no 
visible  infection,  may  cause,  or  contribute  to, 
the  causation  of  thrombosis  by  their  action  on 
the  corpuscles.  This  thrombosis  more  readily 
occurs  if  there  has  been  injury  to  the  vessel 
walls  through  rough  handling  or  through  old 
thrombi,  or  if  the  blood  stream  becomes 
sluggish  through  any  of  the  many  possible 
causes. 

It  seems  to  me,  therefore,  that  puerperal 
and  post-operative  thrombosis  is  due  to 
several  causes  acting  together,  and  that  one 
of  these  causes  is  the  haemolytic  action  of 
bacteria.  It  is  not  due  to  infection  as  we 
ordinarily  understand  the  term,  but  is  caused 
by  bacteria  often  so  feebly  virulent  or  in  such 
small  numbers  as  to  produce  no  gross  infec- 
tion. 

Premonitory  symptoms.  While  there  are  no 
absolutely  reliable  premonitory  symptoms  of 
impending  thrombosis,  the  possibility  of  its 
development  should  be  kept  in  mind  whenever 
a  patient  has  a  slight  temperature  for  several 
days  and  thorough  examination  reveals  no 
cause  for  the  fever.  Michaelis  attaches  much 
importance  to  this  subfebrile  temperature. 
Ktister,  on  the  other  hand,  from  a  study  of 
fifty-four  cases  at  the  Breslau  clinic,  denies 
that  it  occurs.  It  was  present  in  seven  of  my 
nine  cases. 

Mahler  has  stated  that  a  diagnostic  sign 
of  threatened  thrombosis  is  the  "treppen- 
puls,*'  the  charted  pulse  curve  rising  by  defi- 
nite steplike  increases  until  the  maximum  is 
rfeched.  The  pulse  rate  is  out  of  proportion 
to  the  temperature.  Several  observers  con- 
firm this  premonitory  sign,  among  them 
Kelling,  Rielander  in  two  thirds  of  his  cases, 
Richter  in  63  per  cent,  Esser  in  12  of  35  cases, 
Katchewsky  in  45  per  cent.     Klein  believes 


that  it  is  of  some  significance  but  does  not 
attach  great  importance  to  it.  On  the  con- 
trary, Goldmann,  Schauta,  Schwab,  and 
Zurhelle  have  failed  to  find  any  such  charac- 
teristic of  the  pulse.  It  was  present  in  only 
one  of  my  five  post-operative  cases,  and  was 
suggestive  in  two  of  the  four  puerperal  cases. 

Miller  has  called  attention  to  chest  pains  of 
varying  severity  which  sometimes  precede  by 
a  number  of  days  the  onset  of  femoral  throm- 
bosis. They  occur  in  a  certain  small  percent- 
age of  cases  and  when  present  are  most  sig- 
nificant, for  it  is  safe  to  say  that  a  very  large 
proportion  of  the  pleuritic  pains  coming  after 
confinement  or  operation  are  embolic  in 
origin  and  point  to  a  developing  thrombus. 
Connor's  recent  papers  emphasize  this  point. 

Pain  in  the  groin,  mentioned  by  Rielander, 
and  pain  in  the  leg  noted  by  Kelling,  in  my 
cases,  have  been  coincident  with  the  swelling 
and  have  been  no  help  as  warning  symptoms. 

Slight  enlargement  of  the  threatened  leg, 
discoverable  only  on  taking  careful  measure- 
ments, and  increase  in  the  surface  tempera- 
ture as  compared  with  the  opposite  side,  have 
also  been  mentioned  as  premonitory  signs. 

Prophylaxis,  If  we  accept  the  theory  that 
thrombosis  is  due  to  the  haemolytic  action  of 
bacteria  acting  in  conjunction  with  the  two 
predisposing  factors,  namely,  injury  to  the 
vessel  walls  and  slowing  of  the  blood  stream, 
the  prophylaxis  must  be  begun  before  the 
operation,  kept  in  mind  during  the  operation, 
and  carried  out  after  the  operation. 

Before  the  operation  or  confinement,  a 
careful  examination  of  the  veins  of  the  legs, 
of  the  groins,  and  of  the  abdomen  should  be 
made,  and  if  found  to  be  varicose  (26.8  per 
cent  of  Junge's  patients)  there  is  need  of  par- 
ticular care.  The  abdominal  incision  should 
be  planned  to  miss  the  superficial  veins,  for 
in  so  doing  the  deeper  vessels  will  usually 
not  be  encountered. 

The  points  to  be  kept  in  mind  during  the 
operation,  in  addition  to  a  technique  as  near 
theoretically  perfect  as  possible,  are  the  posi- 
tion of  the  patient  on  the  table,  avoiding  a 
high  Trendelenburg  posture  in  fleshy  patients 
and  flexure  of  the  knees  to  maintain  the 
position.  Also  to  be  avoided  are  xmdue  injury 
by  large  and  deep  retractors.    All  veins  should 


6o8 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


be  ligated  before  an  infected  organ  is  opened 
or  removed,  and  no  vessels  should  be  tied 
en  masse.  Care  should  be  taken  to  prevent 
traction  on  ligaments  containing  vessels  and 
to  prevent  imdue  cooling  of  the  abdominal 
cavity.  Bandages  which  are  too  tight  or 
which  cause  constriction  in  the  groin  are  to  be 
avoided. 

After  the  operation,  the  principal  aim  in  the 
prophylaxis  is  to  prevent  slowing  of  the  blood 
stream.  This  is  accomplished  by  a  careful 
supervision  of  the  heart  action,  by  early  active 
and  passive  exercising  of  the  legs,  and  by 
getting  the  patients  out  of  bed  early.  During 
the  past  five  years,  there  has  been  much  dis- 
cussion as  to  the  value  in  this  respect  of  early 
rising  as  first  advocated  by  Ries  and  Boldt. 
At  tiie  University  clinic  in  Vienna,  early 
rising  has  reduced  the  thrombosis  morbidity 
from  two  per  cent  to  one-half  of  one  per  cent 
(Klein),  Mayo's  ^  percentage  was  reduced 
from  two  to  a  quarter  of  one  per  cent,  Ktim- 
mel,^  of  Hamburg,  has  had  one  fifth  as  many 
fatal  emboli  since  adopting  early  rising. 
Kronig  of  Freiburg,  is  an  enthusiastic  advo- 
cate and  reports  2,400  puerperal  cases  without 
an  instance  of  thrombosis.  At  Munich, 
Aichel  states  that  there  was  no  case  among 
7,000  obstetrical  patients.  Other  reporters 
who  think  that  early  rising  prevents  throm- 
bosis are  Jayle,  Kelling,  Goldmann,  Zurhelle, 
Busse,  Brothers,  Pfafif,  HuUes,  Vogel,  Ranzi, 
and  Kuster. 

Holzback,  writing  from  Sellheim's  clinic, 
says  that  getting  patients  up  early  has  had 
no  influence  on  thrombosis  morbidity,  but 
states  that  since  they  have  followed  it,  post- 
operative pneumonia,  which  is  either  embolic 
or  hypostatic,  has  decreased  from  4  or  5  per 
cent  to  0.3  per  cent. 

Schauta,  von  Herff,  Veit,  Bland -Sutton, 
Mendel,  Sippel,  Lomer,  Roth,  Zweifel,  and 
Fromme  are  not  convinced  that  early  rising 
is  any  advantage  so  far  as  thrombosis  is  con- 
cerned. 

In  1909,  Klemperer  advocated  passive 
motion  of  the  hips  and  knees  of  all  typhoid 
patients  and  stated  that  he  had  thereby 
reduced  his  cases  of  thrombosis  from  ten  per 

>  Quoted  from  Pfaff. 

s  Quoted  from  Bouchacourt. 


cent  to  practically  nothing.  Since  reading  an 
abstract  of  his  article  I  have  adopted  it  with 
post-operative  patients  with  much  satisfaction 
Beginning  the  second  or  the  third  day,  the 
nurse  extends  the  legs  and  thighs  from  ten  to 
fifteen  times,  night  and  morning,  and  as 
convalescence  advances,  the  patient  makes 
the  active  motions  against  slight  resistance 
offered  by  the  nurse.  This  exercise  has  been 
found  to  be  pleasing  to  the  patients  and  has 
contributed  not  a  little  to  their  strength 
when  they  leave  the  bed,  from  the  seventh 
to  the  tenth  day.  Pool  has  recently  advo- 
cated more  extensive  exercises. 

Hoehne,  lUman  and  Dimcan,  and  Chante- 
messe  have  attempted  to  influence  the  coag- 
ulability of  the  blood,  lessening  the  same  by 
giving  citric  acid  or  leech  extract,  believing 
that  thereby  the  tendency  to  thrombosis  can 
be  combated.  Pfaff  also  recoromends  pro- 
phylactic medication.  This  would  appear  to 
be  illogical,  in  the  light  of  the  researches  of 
Aschoff,  Zurhelle,  and  others,  which  seem  to 
show  that  the  conglutination  of  the  platelets 
and  the  red  cells,  the  essential  feature  of 
thrombosis,  is  a  very  different  process  from  the 
formation  of  fibrin  in  the  coagidation  of  shed 
blood. 

Treatment.  There  has  been  little  new  in  the 
treatment  of  thrombosis.  Elevation  of  the 
affected  leg,  rest,  hot  or  cold  applications 
comprise  the  conservative  treatment. 

Fischer  advocates  the  application  of  a  light 
bandage,  after  which  the  patient  is  allowed  to 
walk  about.  He  believes  that  the  pressure 
of  the  bandage  prevents  the  possibility  of 
emboli  breaking  off  and  that  it  tends  to  soften 
the  thrombus  and  aid  in  its  absorption. 

Tousey  advocates  the  exposure  of  the  leg 
to  the  ultra-violet  ray  and  combines  this,  in 
the  later  stages,  with  support,  massage,  and 
local  applications. 

Prognosis.  There  seems  to  be  very  littie 
in  the  literature  concerning  the  ultimate 
prognosis  of  crural  thrombosis.  I  have  the 
late  histories  of  29  of  the  48  patients  in  the 
Johns  Hopkins  series.  Eight  of  them  had 
symptoms  for  about  four  months  and  sub- 
sequently no  trouble.  Two  had  some  diflS- 
culty  in  walking  for  about  twelve  months  and 
then  completely  recovered.    Nineteen  never 
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fully  recovered,  being  troubled  with  swelling 
and  with  more  or  less  pain  after  being  on  their 
feet  more  than  usual.  On  the  basis  of  these 
cases,  it  is  fair  to  assume  that  about  65  per 
cent  of  the  patients  never  fully  recover  and 
that  if  complete  restoration  is  to  follow,  it 
will  come  before  the  end  of  the  first  year,  by 
which  time  the  collateral  circulation  is  as 
completely  established  as  it  ever  will  be. 

The  Trendelenburg  Operation,  In  January, 
1908,  Trendelenburg  reported  successful  ex- 
periments on  animals  which  demonstrate  the 
feasibility  of  opening  the  pulmonary  artery 
and  extracting  an  embolus.  Later  in  the  year 
he  had  the  opportxxnity  of  applying  the  opera- 
tion to  a  man,  45  years  of  age.  One  embolus 
was  removed  and  the  patient  lived  until  the 
next  day,  when  autopsy  showed  that  a  second 
embolus  had  been  overlooked. 

Sievers  reports  having  removed  two  emboli, 
respectively  15  and  21  cm.  in  length.  The 
operation  was  satisfactorily  completed  and  the 
patient  lived  for  15  hours.  Ranzi  of  Eisels- 
berg's  clinic,  also  operated  upon  a  patient, 
but  death  occurred  in  forty  minutes.  Veit 
undertook  the  operation,  but  foimd  the  pul- 
monary artery  clear. 

Ritzmann,  from  experiments  on  the  cada- 
ver, has  found  the  operation  anatomically 
practical,  but  considers  it  exceedingly  difficult 
to  determine  when  it  is  applicable.  He  stud- 
ied, at  autopsy,  55  cases,  and  found  on  the  one 
hand  that  cases  where  the  diagnosis  was 
dear  were  so  rapidly  fatal  that  there  would 
have  been  no  time  for  the  operation,  and  on 
the  other  hand,  when  the  patients  lived  for  a 
considerable  time  after  the  onset  of  symptoms, 
either  the  diagnosis  was  not  certain  or  the 
emboli  were  multiple  and  so  small  that  they 
could  not  have  been  removed.  The  operation 
applies  only  to  large  emboli  in  the  main 
branches  of  the  pulmonary  artery  and  it  is 
difficult  to  make  such  a  diagnosis. 
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WHAT   ARE   THE   BEST  METHODS   OF   EDUCATING   AMERICAN 

WOMEN   CONCERNING   CANCERS 

By  FREDERICK  J.  TAUSSIG,  M.  D.,  Saint  Louis,  Missouri 


I  HARDLY  think  it  will  be  necessary  to 
emphasize  before  this  body  the  need  for 
public  education  concerning  cancer,  nor 
the  probable  benefits  to  be  derived  there- 
by. The  question  is,  primarily,  what  meth- 
ods can  best  be  employed  in  a  community 
organized  as  in  America  with  Anglo-Saxon 
institutions  and,  to  a  considerable  extent 
also,  Anglo-Saxon  prejudices.  It  is  difficult 
to  estimate  the  result  of  educational  work 
except  by  comparative  statistics  for  a  con- 
siderable period  of  time. 

Abroad,  especially  in  Prussia,  the  pub- 
lication of  newspaper  articles,  sanctioned  by 
government  authority,  and  official  com- 
munications addressed  to  midwives  and  doc- 
tors brought  about  a  considerable  increase 
in  the  number  of  early  cases  of  uterine  cancer 
recognized  and  treated.  Such  methods  can- 
not be  employed  in  our  less  paternal  form  of 
government.  For  such  official  instruction 
we  must  substitute  education  *'of  the  people 
by  the  people, "  as  Lincoln  might  have  put  it. 
We  must  have  societies  organized  for  this 
specific  .educational  purpose,  supported 
financially  by  the  laity,  who  should  do  all  in 
their  power  to  spread  the  knowledge  of  the 
first  symptoms  of  cancer  and  the  importance 
of  its  immediate  and  correct  treatment. 

Physicians  should  be  the  prime  movers  in 
the  organization  of  such  societies  and  must  of 
necessity  do  practically  all  the  work  of  in- 
struction, but  the  control  of  this  educational 
work  had  better,  as  in  the  case  of  tuberculo- 


sis, be  left  largely  in  the  hands  of  the  laity. 
I  confess  that  nine  years  ago,  at  the  meeting 
of  the  International  Congress  of  Arts  and 
Sciences  at  St.  Louis,  in  the  discussion  of  a 
paper  by  Dr.  Sampson  on  the  Early  Recogni- 
tion of  Uterine  Cancer,  I  advocated  that  this 
work  be  done  by  the  American  Medical 
Association.  But  the  experience  of  the  past 
few  years  in  cancer  educational  work  at  the 
Barnard  Free  Skin  and  Cancer  Hospital  has 
convinced  ma  that  this  is  not  the  best  way; 
that  the  organization  shoidd  be  in  the  control 
of  the  laity,  and  only  the  direction  of  the 
work  in  the  hands  of  the  medical  profession. 
Money  is  a  very  necessary  adjunct  to  all  such 
educational  work,  and  it  is  but  natural  for 
those  who  give  the  money  to  desire  some  con- 
trol as  to  the  manner  of  its  expenditure.  The 
formation  of  a  national  association  for  the 
prevention  and  relief  of  cancer,  with  branches 
all  over  the  country,  would  seem  best  to 
accomplish  this  purpose.  The  fights  against 
tuberculosis,  preventable  blindness  and  the 
social  diseases  have  all  been  made  along  this 
line  with  success.  The  American  people  are 
much  more  willing  to  accept  medical  educa- 
tion that  is  apparently,  at  least,  of  their  own 
seeking  than  such  as  is  rammed  down  their 
throats  by  the  doctors. 

As  to  the  exact  maimer  in  which  this  educa- 
tional work  is  to  be  done,  we  may  divide  the 
discussion  into  that  of  the  written  word  and 
that  of  the  spoken  word.  Each  have  their 
special  scope  and  advantages. 


^  Read  before  the  American  Gynecological  Society,  Washington,  D.  C,  May  6, 10x3. 
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The  written  word.  It  is  almost  impossible 
to  have  printed  in  a  lay  periodical  intended 
for  general  distribution  any  article  upon  so 
distasteful  a  subject  as  cancer  of  the  uterus. 
The  only  way  it  can  be  done  is  to  incorporate 
it  in  a  general  article  on  cancer  and  couch  the 
sj)ecial  paragraphs  referring  to  uterine  cancer 
in  such  words  as  not  to  give  offense.  In 
spite  of  the  wide  circulation  thus  obtained 
through  some  of  our  women's  magazines  I  do 
not  specially  favor  this  method,  as  its  lack  of 
directness  tends  to  diminish  its  effectiveness. 
Women,  in  matters  as  delicate  as  this,  are  apt 
to  go  for  advice  first  to  persons  of  their  own 
sex.  The  trained  nurse,  especially  the  visit- 
ing nurse,  is  often  called  upon  by,  or  hears  of, 
mothers  whose  symptoms  should  be  investi- 
gated. She  should  be  trained  to  know  the 
early  symptoms  of  breast  and  uterine  cancer 
so  that  they  may  be  taken  care  of  promptly. 
I  would  suggest  an  occasional  article  in  the 
journals  of  nursing,  besides  the  distribution  of 
special  leaflets  giving  concise  information  as 
to  early  symptoms.  Such  leaflets  had  better 
be  given  in  person  by  the  doctor,  the  nurse,  or 
the  social  worker  to  the  laity.  Leaflets  that 
supply  the  necessary  information  are  more 
apt  to  be  read  if  presented  personally  than 
they  are  if  sent  by  mail.  Much  can  also  be 
accompUshed,  in  my  opmion,  through  the 
agency  of  women's  clubs  in  the  distribution  of 
literature  and  pamphlets. 

The  spoken  word.  There  is  a  directness  in 
knowledge  acquired  by  word  of  mouth  that 
ordinarily  makes  it  better  retained.  Hence 
I  believe  much  can  be  accomplished  by  lect- 
ures and  personal  conversation  that  mere 
printed  matter  fails  to  bring  about.  The 
lectures  may  be  given  either  directiy  to  the 
laity,  before  women's  clubs  or  social  settie- 
ment  organizations,  or  they  may  be  given 
before  groups  of  such  persons  as  would  be* 
most  frequently  called  upon  for  advice,  such 
as  nurses,  midwives,  teachers,  social  workers, 
ministers,  or  druggists. 


More  specifically,  I  would  recommend  that 
special  stress  be  laid  upon  the  early  symptoms 
of  breast  and  uterine  cancer  in  the  curriculum 
of  all  nurses'  training-schools  and  all  colleges 
of  midwifery.  With  the  midwives,  probably, 
not  a  great  deal  can  be  done  in  their  present 
disorganized  state.  An  important  factor  in 
the  small  nmnber  of  early  cases  of  uterine 
cancer  we  get  in  this  country  is,  doubtiess, 
the  lower  moral  and  intellectual  condition  of 
the  midwife  here.  Winter  in  his  last  statis- 
tics reported  an  efficiency  of  loo  per  cent 
among  the  midwives  of  East  Prussia;  that  is 
to  say,  not  a  single  one  had  failed  to  recom- 
mend immediate  examination  and  treatment 
in  cases  suggestive  of  cancer.  I  am  interested 
to  see  what  will  be  the  result  of  personal 
letters,  enclosing  leaflets  concerning  the 
early  symptoms  of  uterine  cancer,  which  are 
being  sent  out  to  every  midwife  in  St.  Louis 
by  the  educational  committee  of  our  hospital. 
A  more  efficient  state  control  of  the  midwife 
is  essential  to  any  advance  along  this  line. 

Our  records  at  the  Barnard  Free  Skin  and 
Cancer  Hospital  show  that  a  very  consider- 
able percentage  of  cases,  in  which  diagnosis 
and  treatment  were  delayed,  must  be  laid  at 
the  door  of  the  physician.  This  condition  can 
only  be  improved  by  raising  the  standards  of 
the  medical  schools  and  the  state  require- 
ments for  admission  to  practice.  The  mere 
writing  of  articles  on  early  diagnosis  is 
almost  useless,  because  the  doctors  whom 
you  most  want  to  reach  don't  read  medical 
journals. 

The  most  essential  feature  of  this  educa- 
tional work  is  persistence.  Winter  could 
trace  in  a  curve,  year  by  year  from  1902  to 
191 2,  the  direct  influence  of  interest  or  lack  of 
interest  upon  the  results  obtained.  The 
moment  the  work  slackened  a  bit  the  number 
of  early  cases  diminished  again.  It  is  boimd 
to  be  a  long,  hard  fight  before  we  can  hope  for 
results,  but  I  am  convinced  that  results  will 
come. 
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PYELITIS   FOLLICULARIS  ^ 

By  HERMAN  L.  KRETSCHMER,  M.  D.,  Chicago 

Urologist  to  Presbyterian  Hospital;  Genito-Urinitfy  Surgeon  to  Alexian  Brothers'  Hospital 


SYNONYMS :  PYELITIS  GRANULOSA,  PYELITIS 

FOLLICULARIS 

THESE  two  terms  have  evidently  been 
used  for  describing  the  same  patho- 
logical condition.  Paschkis  says  that 
we  should  differentiate  between  the 
cases  of  pyelitis  granulosa  reported  by  von 
Frisch  with  its  concomitant  bleeding,  and 
pyelitis  foUicularis,  which  is  often  seen  as  a 
co-existing  condition  in  various  pathological 
lesions,  as  for  example,  hydronephrosis  or 
nephrolithiasis. 

According  to  this  more  or  less  arbitrary 
classification,  the  following  case  should  be 
reported  as  one  of  pyelitis  follicularis,  because 
of  the  absence  of  profuse  haematuria. 

Mrs.  S.,  aged  36,  referred  by  Dr.  George  Parker, 
Peoria,  Illinois,  August  19,  191 2.  She  dates  her 
present  illness  back  ten  years.  In  February,  1902, 
albumin  was  found  in  the  urine.  This  occurred 
before  her  first  confinement,  and  she  was  kept  in 
bed  for  six  or  eight  weeks  prior  to  delivery.  At  this 
time  her  feet  were  badly  swollen.  During  her  sec- 
ond pregnancy  she  had  no  albumin.  Following  the 
second  confinement  she  again  had  swollen  feet. 
After  this  she  was  under  observation  for  a  long  time, 
but  the  albumin  never  disappeared. 

Two  years  ago  she  went  to  the  hospital  and  was 
operated  on  for  a  perineal  laceration.  During  her 
convalescence  a  high  fever  developed,  which  was 
called  malaria,  for  which  she  was  treated  for  over 
two  months  without  being  free  from  fever.  At 
this  time,  the  consulting  physicians  found  pus  in 
her  urine,  and  the  pus  has  been  present  ever  since. 
The  administration  of  large  doses  of  urotropine 
seems  to  control  the  fever,  and  the  amount  of  pus 
becomes  less,  but  the  urine  is  never  completely  free 
from  pus. 

The  attacks  of  fever  came  on  without  any  regu- 
larity, and  were  accompanied  by  very  severe  chills. 
The  temperature  after  the  last  attack  was  103°  F., 
eight  hours  after  the  chill. 

For  many  years  she  has  had  a  backache.  No 
matter  where  the  pain  in  the  back  begins,  or  where 
it  is  most  severe,  it  always  winds  up  on  the  left  side. 
There  have  never  been  any  urinary  symptoms,  nor 
has  she  ever  noted  blood  in  the  urine.  Physical 
examination  was  negative.  X-ray  examination  was 
negative.     Blood -pressure  was  112. 

Cystoscopic  Examination :  The  bladder  was  nega- 


tive, except  for  the  presence  of  a  slight  oedema  of  the 
trigone.  Double  ureteral  catheterization.  No  ob- 
struction to  catheters. 


URINARY  EXAMINATION 


Right 

Turbid 
Neutral  • 
Urea,  0.4  per  cent 
Albumin, — 
Sugar,  o 
Pus  present 
Casts,  o 
Blood,  o 


Left 

Clear 

Acid 

Urea,  0.3  per  cent 

Albumin,  — 

Sugar,  o 

No  pus 

Casts,  o 

Blood,  o 


PHENOLSULPHONEPHTHALEIN  TEST 


Left 

4  minutes 
15  per  cent 


Right 

Time  of  appearance 7  minutes 

Amount  of  elimination ....   2  per  cent 

Bladder  leakage 22  per  cent 

Total  phthalein  output ...  39  per  cent 

On  September  12,  191 2,  the  patient  was  operated 
on  in  her  home  town.  Right-sided  nephrectomy 
was  done.  A  very  small  pus  kidney  was  removed. 
Recovery  was  uneventful.  Five  weeks  after  the 
day  she  was  operated  on,  she  had  a  severe  chill  and 
a  temperature  of  101.5®  F.  The  chill  lasted  for 
fifteen  minutes,  but  she  was  cold  for  about  one  and  a 
half  hours.  The  temperature  after  this  attack  re- 
mained high  for  three  days,  whereas  prior  to  her 
operation  the  temperature  returned  to  normal  after 
the  chill. 

A  specimen  of  urine  examined  by  her  physician 
showed  the  presence  of  a  large  amount  of  pus  and 
bacteria.  A  second  cystoscopic  examination,  No- 
vember 7,  191 2,  showed  a  slight  difference  in  the 
appearance  of  the  two  ureteral  orifices,  the  right 
being  a  little  larger  than  the  left.  S>ome  oedema  of 
the  base  of  the  bladder  was  present. 

DOUBLE  URETERAL  CATHETERIZATION 
Right  Left 

No  urine  Clear 

Albumin,  — 
Casts,  2 
Bacteria,  many 
No  pus 

PHENOLSULPHONEPHTHALEIN   TEST 

Time  of  appearance 4  minutes 

Total  output  in  30  minutes 41  per  cent 

Shadowgraph  catheters  were  passed  into  both 
ureters  and  an  X-ray  was  taken.  The  right  catheter 
did  not  move  with  respiration,  and  the  upper  three 
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Fig.  I. 

inches  of  the  catheter  is  very  plainly  visible,  so 
that  the  eye  of  the  catheter  and  even  the  fabric  of 
which  the  catheter  is  made  are  distinctly  seen  on 
.the  X-ray  plate.  From  this  it  is  evident  that  the 
catheter  lies  very  close  to  the  X-ray  plate  and  hence 
must  lie  in  a  cavity  close  to  the  back. 

Examination  of  the  kidney;  The  specimen  is 
two  inches  long,  and  one  inch  wide  and  weighs  15 
grams.  The  parenchyma  of  the  kidney  has  been 
reduced  to  a  mere  shell,  being  replaced  by  large  sac- 
culations. The  pelvis  is  apparently  very  much 
thickened  and  feels  hard.  The  mucous  membrane 
b  thrown  up  into  folds.  Situated  within  the  mucous 
membrane  and  projecting  well  above  its  surface 
were  seen  many  small  nodules,  the  largest  being 
about  the  size  of  a  millet  seed. 

Microscopic  Examination:  Upon  histologi- 
cal examination  the  nodules  were  seen  to  be 
composed  of  a  light  center  area,  which  is  sur- 
rounded by  a  darker  zone  of  small  lympho- 
cytes very  closely  crowded  together.  The 
center  consists  of  lymphocytes,  which  do  not 
stain  as  deeply  as  do  the  cells  at  the  periphery. 
The  nodules  as  well  as  the  surrounding  areas 
are  very  vascular.  The  smaller  nodules  are 
covered  by  the  mucosa  of  the  ureter.  The 
larger  nodules  project  well  above  the  surface 
of  the  mucosa  and  are  only  partially  covered 
by  it.  No  ulceration  of  the  follicles  was  seen. 
The  picture  is  one  of  a  lymph  follicle  with  a 
germinal  center-  Some  of  the  nodules  show 
the  presence  of  two  germinal  centers.  By 
far  the  larger  numbers  of  nodules  project 
above  the  surface  of  the  ureteral  mucosa. 
(Figures  i  and  2). 

Up  to  the  present  time  most  of  the  work  on 
this  subject  has  been  done  by  the  pathologists 


and  the  results  of  their  work  will  be  taken  up 
later  in  this  paper.  Recently  this  subject 
has  received  more  attention  from  the  clini- 
cians, and  for  this  reason  it  might  be  well  to 
consider  the  reported  cases  in  detail.  In  the 
literature  at  my  command  I  have  been  able  to 
find  records  of  the  following  seven  cases  only: 

Solieri  and  Zanellini  (i)  report  a  case  oc- 
curring in  a  patient  aged  42,  who  was  suffer- 
ing with  attacks  of  profuse  hematuria,  asso- 
ciated with  frequency  of  micturition  and  pain 
at  the  external  urethral  orifice.  The  hema- 
turia rapidly  became  worse,  the  hsmoglobin 
going  down  to  35  per  cent.  Suprapubic 
cystotomy  showed  the  blood  coming  from  the 
left  ureteral  orifice.  Left-sided  nephrectomy 
was  done.  The  pelvis  of  the  kidney  was 
studded  with  small  excrescences  like  grains  of 
sand.  Microscopically  they  found  lymph 
follicles  made  of  a  connective  tissue  reticulum 
with  a  tendency  to  capsule  formation,  being 
identical  in  structure  to  Peyers'  patches  of  the 
intestine.  The  follicles  for  the  most  part 
were  large  and  round.  Blood-vessels  were 
abundant  in  and  around  the  follicles.  In 
some  areas  the  follicles  were  ulcerated  and 
opened  into  the  lumen  of  the  pelvis. 

The  case  reported  by  Taddei  (2)  occurred 
in  a  Woman,  aged  23,  The  first  attack  of 
haematuria  was  painless,  of  four  weeks'  dura- 
tion, and  the  hasmaturia  ceased  with  drug 
treatment.    One  year  later  a  second  attack  of 
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haematuria  occurred.  Cystoscopy  showed 
that  the  blood  came  from  the  right  ureter. 
Nephrectomy.  The  pelvis  showed  the  pres- 
ence of  miliary  nodules.  The  cells  which  con- 
stitute the  follicles  have  the  characteristics 
of  lymph  cells.  The  most  superficial  lym- 
phatic follicles  raise  up  the  epithelium  of  the 
pelvis,  protected  everywhere  by  its  char- 
acteristic cellular  plan.  The  lymphatic  sub- 
epithelial follicles  are  found  to  diminish  as  we 
recede  from  the  ureteral  orifice  of  the  pelvis. 

Loewenhardt's  (3)  case  concerned  a  woman, 
aged  33,  whose  only  complaint  was  hema- 
turia. The  origin  of  the  haematuria  was 
proved  to  be  from  the  right  kidney  by  a  cysto- 
scopic  examination.  Nephrectomy.  Six 
months  after  the  nephrectomy  she  had  an- 
other milder  attack  of  haematuria.  A  cysto- 
scopic  examination  at  this  time  showed  a 
nodular  appearance  of  the  mucous  membrane 
in  the  region  of  the  trigone.  The  mucous 
membrane  of  the  pelvis  appeared  hyper- 
trophic and  nodular.  Microscopically,  there 
were  seen  rounded  subepithelial  masses  of 
round  cells,  resembling  lymph  follicles.  He 
also  noted  an  extraordinarily  rich  vasculariza- 
tion. 

Von  Frisch  (4)  had  the  good  fortune  to  be 
in  a  position  to  report  three  cases.  In  all 
three  cases  there  was  a  profuse  intermittent 
haematuria  and  a  pyelitis  granulosa.  The 
kidney  pelvis  was  studded  with  gray  or  red- 
dish gray  nodules  the  size  of  millet  seeds 
which  protruded  above  the  surface  of  the 
mucous  membrane.  The  mucous  membrane 
of  the  pelvis  showed  a  diffuse  round-cell  infil- 
tration. Near  the  surface  of  the  mucous 
membrane  the  mononuclear  cells  are  grouped, 
forming  lymph  follicle-like  structures,  which 
resemble  the  solitary  follicles  in  the  large 
intestine.  He  also  found  the  presence  of 
germinal  centers.  The  blood-vessels  were 
markedly  dilated  in  the  neighborhood  of  the 
follicles,  being  well  filled  with  red  blood-cells. 

Paschkis'  (5)  article  contains  an  illustra- 
tion from  a  case  of  pyelitis  follicularis  show- 
ing germinal  centers,  but  no  clinical  history  is 
given. 

ASSOCIATED   LESIONS 

Taddei's  case  had  associated  inflammatory 
changes  in  the  kidney.    Loewenhardt's  case 


a  subacute  pyelopapillitis  and  an  interstitial 
nephritis.  In  von  Frisch's  first  case  the 
pathological  process  was  limited  to  the  pelvis 
and  papillae.  In  the  second  case,  pyelonephri- 
tis; and  in  the  third  case,  a  severe  degeneration 
of  the  entire  kidney. 

In  the  above  reported  case  there  were  two 
gross  kidney  lesions;  first,  the  small  size  of  the 
kidney,  and  second,  the  almost  complete  de- 
struction of  the  kidney  by  a  pyelonephritic 
process. 

The  kidney  was  free  from  associated  lesions 
in  von  Frisch's  first  case  and  in  the  case  re- 
ported by  Solieri  and  Zanellini.  In  two  cases, 
von  Frisch's  third  and  my  own,  B.  coli  com- 
munis were  found. 

PATHOGENESIS 

Various  theories  have  been  advanced  by 
different  authors  as  possible  explanations  for 
this  rather  rare  condition. 

Solieri  and  Zanellini,  who  probably  were  the 
first  clinicians  to  report  a  case,  advanced  a 
theory  which  they  based  on  embryology. 
According  to  their  conclusions,  they  excluded 
lymphosarcoma,  leukaemia  and  pseudoleukae- 
mia,  because  the  follicles  described  have 
characteristics  identical  with  normal  lymphat- 
ic follicles  with  characteristic  reticulum  and 
medullary  texture.  They  cannot  be  com- 
pared to  ordinary  granuloma.  "We  cannot 
speak  of  an  infectious  process  unless  we  wish 
to  admit  the  existence  of  special  micro- 
organisms not  revealed  by  ordinary  stains, 
not  transportable  and  non-inoculable,  and 
which  are  capable  of  inducing  new  formations 
with  the  attributes  of  normal  lymph  follicles. 

'^Owing  to  these  considerations  and  because 
the  renal  pelvis  has  diverged  from  the  kidney, 
derived  from  the  allantois,  which  is  of  intes- 
tinal origin,  we  are  inclined  for  want  of  an- 
other opinion  to  admit  an  aberration  of  these 
same  embryonic  germs  which  under  the  ordi- 
nary circumstances  give  the  follicles  of 
Peyer." 

Taddei  does  not  agree  with  Solieri  and 
Zanellini  for  two  reasons.  "  In  the  first  place, 
there  is  no  need  to  say  that  this  quantity  of 
lymphoid  tissue  in  the  submucosa  of  the  kid- 
ney pelvis  is  absolutely  abnormal.  In  the 
second  place,  all  embryologists  are  not  in 
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accord  as  to  the  derivation  of  the  renal  pelvis 
from  the  allantois." 

This  brings  us  to  the  question  as  to  whether 
Ijonphoid  tissue  is  a  normal  constituent  of  the 
renal  pelvis.  There  still  remain  some  differ- 
ences of  opinion  among  the  various  writers  on 
this  topic. 

Chiari  (6)  published  the  results  of  his  exam- 
inations in  which  he  reports  that  in  the  mucous 
membrane  of  the  urinary  apparatus  in  man, 
imder  pathological  conditions,  there  frequent- 
ly occur  collections  of  lymphatic  tissue.  He 
lays  stress  on  the  pathological  significance  of 
this,  because  as  a  result  of  many  repeated 
examinations  in  which  the  mucous  membrane 
was  normal,  he  was  never  able  to  find  lym- 
phatic tissue  present.  The  pathological  con- 
ditions which  may  play  a  r61e  in  this  formation 
are  inflammatory  in  nature,  especially  catar- 
rhal conditions  during  the  presence  of  which 
the  follicles  gradually  develop,  may  persist 
for  a  long  time  and  gradually  completely 
disappear  by  resorption. 

Prezowski  (7)  comes  to  some  rather  start- 
ling conclusions  in  his  report  of  three  cases 
coming  to  autopsy.  He  has  seen  a  total  of 
fifty-eight  cases  of  this  rather  rare  condition, 
a  number  which  far  surpasses  the  report  of 
anyone  else.  It  must  be  borne  in  mind, 
however,  that  his  report  is  based  on  his  find- 
ings in  the  post-mortem  room.  In  regard 
to  his  conclusions,  he  states,  first,  as  these 
follicles  are  absent  in  the  mucous  membrane 
of  the  urinary  tract  of  the  new-bom,  they 
must  therefore  be  looked  on  as  the  result  of 
later  development;  second,  inasmuch  as  they 
are  often  completely  absent  in  adults  and  in 
old  age,  they  cannot  be  considered  as  normal 
constituents  of  the  body;  third,  the  nodules 
vary  in  one  case  in  size  and  number  and  in 
what  appears  to  be  development,  so  that  one 
cannot  help  but  think  that  they  may  develop 
at  any  period  of  life;  fourth,  the  presence  in 
some  of  the  nodules  of  fatty  changes,  as  well 
as  the  presence  of  ulceration  in  consequence 
of  suppuration  in  the  nodules,  demonstrates 
that  the  nodules  can  disappear  at  any  time. 
Further,  that  they  are  more  niunerous  in  a 
mucous  membrane  showing  inflammatory 
changes  is  suggestive  that  the  catarrhal  mu- 
cous membrane  conditions  are  most  favorable 


for  their  development.  Upon  all  of  this  evi- 
dence, he  thinks  that  these  nodules  resembling 
lymphoid  folhcles  are  in  the  large  majority  of 
cases,  if  not  in  all,  pathological  in  their  origin. 

Stoerck  (8)  says  that  he  examined  a  large 
number  of  bladders  in  infants  from  a  large 
series  and  from  various  parts  of  the  bladders 
for  the  presence  of  follicles,  with  the  same 
negative  results  as  were  obtained  by  other 
authors.  There  are,  however,  many  other 
authors  who  look  upon  these  follicles  as  con- 
stituents of  the  normal  mucous  membrane. 
Thus,  for  example,  Weichselbaum,  who  ex- 
amined the  bladders  of  five  yoimg  men,  aged 
from  20  to  23,  who  had  either  committed  sui- 
cide or  were  hanged,  found  lymphoid  tissue 
in  all  five  and  came  to  the  foUowing  conclu- 
sions as  a  result  of  his  examinations.  He 
believes  that  one  is  justified  in  asserting  that 
under  normal  conditions  lymphoid  tissue  may 
occur  in  the  human  bladder,  though  whether 
or  not  they  must  always  be  present  can  hardly 
be  determined  definitely  from  the  examination 
of  five  cases.  He  believes  that  whereas  these 
lymphoid  follicles  may  be  present  normally, 
but  very  sparingly,  not  until  they  become 
swollen  and  enlarged  by  pathological  changes 
do  they  become  visible  microscopically. 

In  the  textbooks  on  histology  also,  we 
frequently  find  rather  imsettled  views  regard- 
ing the  histology.  Stohr,  Gray  and  Quain's 
anatomies  do  not  mention  the  presence  of 
lymphoid  nodules  in  describing  the  normal 
histology  of  the  kidney  pelvis  and  the  ureter. 
Piersol,  quoting  Toldt,  says  that  occasional 
aggregations  of  lymphoid  cells  occur,  which  in 
the  vicinity  of  the  calices  sometimes  form 
distinct  minute  nodules  within  the  mucosa. 
Ferguson,  Bailey,  Szymanowicz  and  MacCal- 
lum  describe  the  formation  of  the  occasional 
presence  of  small  collections  of  lymphocytes, 
which  sometimes  form  solitary  follicles.  They 
do  not  regard  them  as  of  constant  occurrence. 
Regarding  the  statement  of  Chiari  that  these 
follicles  may  persist  for  a  long  time  and  grad- 
ually completely  disappear  by  resorption,  I 
should  Uke  to  mention  a  case  previously  re- 
ported (9),  in  which  I  had  the  opportunity  of 
seeing  this  phenomenon  occur.  The  follicles 
were  present  in  the  bladder  during  the  time  of 
the  patient's  illness  and  were  seen  with  the 
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cystoscope.  Some  of  the  nodules  were  re- 
moved and  examined  microscopically,  so  that 
the  nature  of  the  nodules  seen  with  the 
cystoscope  was  proved  microscopically. 
About  four  or  five  months  after  the  patient 
left  the  hospital  and  when  he  was  free  from  all 
symptoms,  he  was  again  cystoscoped  and  at 
this  time  the  nodules  had  disappeared.  It  is 
difficult  lo  state  whether  a  sinular  occurrence 
might  take  place  in  the  pelvis  of  kidney. 

In  regard  to  the  diagnosis  this  probably  can 
never  be  made  except  at  the  time  of  operation. 
In  those  cases  presenting  the  clinical  symp- 
toms of  profuse  haemorrhages,  it  might  be  well 
in  going  over  the  possibiUties  to  consider  the 
presence  of  pyeUtis,  granulans  or  foUicularis. 
Further  than  that  I  do  not  think  we  can  ven- 
ture. 

The  treatment  will  depend  on  the  condi- 
tions found  at  the  time  of  operation.  If  the 
kidney  is  perfectly  normal,  as  occurred  in  one 
of  von  Frisch's  cases  and  in  the  case  of  Solieri 


and  Zanellini,  measures  other  than  nephrec- 
tomy should  be  instituted,  unless,  of  course, 
there  be  danger  due  to  loss  of  blood  on  the 
part  of  the  patient.  It  might  be  well  to  con- 
sider the  use  of  pelvic  lavage;  in  those  cases 
in  which  bacillus  coli  communis  infection  is 
present,  to  employ  vaccines.  There  are  only 
two  cases  on  record  in  which  the  colon  bacillus 
was  found,  one  of  von  Frisch's  cases  and  in 
the  case  just  reported. 
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THE  possibility  of  trying  to  preserve  the 
integrity  of  the  potential  body  cavities 
has  been  a  fertile  field  for  investiga- 
tion ever  since  our  modern  laboratories 
have  made  possible  observations  along  such 
lines. 

So  many  evil  consequences  are  the  direct 
result  of  such  cavities  as  the  abdominal,  the 
cerebral,  and  the  joints  being  partially  or  com- 
pletely obliterated,  that  anything  which  will 
alleviate  such  a  condition  will  be  of  the  great- 
est benefit  to  many  unfortunate  sufferers. 

Much  has  been  done  in  the  study  of  this 
sequel  to  many  of  our  commonest  operations, 
and  various  methods  have  been  introduced 
in  an  endeavor  to  avoid  any  trauma  at  the 
time  of  operation  which  might  result  in  ad- 
hesions. 

In  the  majority  of  cases  these  cavities  are 
obstructed  by  new  connective  tissue,  forming 
adhesions,  which  is  the  direct  result  of  some 
inflammatory  condition,  or  a  trauma  such  as 
may  follow  an  injury  or  an  operation  in  this 
region,  and  many  efforts  have  been  made  to 
find  some  substance  which,  when  introduced, 
will  prevent  the  apposition  of  surfaces  by 
clots  and  hinder  connective  tissue  growth 
between  them. 

Adhesions,  as  we  know  them,  are  formed 
by  the  growth  of  new  connective  tissue,  which 
has  been  stimulated  into  increased  activity 
by  some  irritation,  often  such  as  must  nec- 
essarily take  place  at  the  time  of  operation, 
no  matter  how  skillfully  it  may  be  done,  for 
it  is  well  known  that  the  less  handling  and 
injury  done  at  operation,  the  greater  are  the 
chances  that  no  adhesions  will  be  formed. 
Any  injury  done  to  the  delicate  tissues  at  the 
time  of  operation  must  result  in  some  reaction, 
and  an  exudate  be  thrown  out,  or  it  may  be 
that  there  is  a  slight  haemorrhage,  so  small  as 
to  pass  unnoticed  or  demand  no  attention. 
The  wound  being  closed,   the  sides  of  the 


cavity  may  thus  easily  be  fixed  one  to  the 
other  by  the  exudate  or  the  blood,  which 
forms  a  framework  through  which  connec- 
tive tissue  grows  rapidly,  and  more  or  less 
obliterates  the  cavity. 

By  various  experiments  it  has  been  foimd 
that  connective  tissue  does  not  grow  unless  it 
has  some  network  or  support  along  which  to 
climb,  and  that  it  is  unable  to  grow  into  dead 
spaces  or  elsewhere,  without  some  means  of 
support. 

The  solution,  naturally,  to  such  a  problem, 
after  due  care  has  been  taken  to  minimize 
as  far  as  possible  the  injury  done  at  the  time 
of  operation,  is  the  finding  of  some  material 
which  will  prevent  the  obliteration  of  the 
cavity  by  the  growth  of  connective  tissue, 
when  introduced  against  opposing  surfaces, 
or  in  such  places  where  blood  clot  or  fibrin 
can  act  as  a  network  along  which  these  cells 
may  grow. 

The  present  investigation  was  undertaken 
in  order  to  continue  a  series  of  experiments 
conducted  some  years  ago  in  regard  to  ad- 
hesions, esf)ecially  as  found  within  the  cranial 
cavity,  in  which  it  was  shown  that  the  best 
results  were  obtained  where  no  foreign  sub- 
stance was  used  and  a  stream  of  warm  saline 
solution  allowed  to  flow  gently  over  the  opera- 
tive area. 

This,  however,  was  far  from  giving  an  ideal 
result,  and  it  was  felt  that  in  order  to  obtain 
a  more  favorable  one,  it  was  necessary  to  find, 
if  possible,  some  substance  which,  when  in- 
troduced and  allowed  to  remain  indefinitely, 
would  be  a  truly  non-irritating  body.  The 
foreign  materials  which  have  previously  been 
used  have  all  been  irritants  to  a  greater  or 
less  degree,  and  usually  caused  a  worse  condi- 
tion than  the  one  they  were  supposed  to 
cure,  stimulating  rather  than  retarding  the 
growth  of  connective  tissue.  Esf)ecially  has 
this  been  the  case  where  such  substances  as 
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rubber  tissue,  gold  and  silver  foil,  or  animal 
tissue  as  egg  or  cargile  membrane,  were  used. 
Absorbable  materials  seem  less  desirable 
practically,  though  theoretically  they  should 
be  more  so,  than  non-absorbable  ones,  for 
upon  disintegration,  the  remaining  particles 
act  as  a  supporting  framework  for  the  produc- 
tion of  new  connective  tissue  growth. 

The  ideal  material  should  therefore  be  a 
non-absorbable,  non-irritating  foreign  body, 
and  it  has  been  with  this  in  mind  that  the 
following  experiments  have  been  undertaken. 
The  finding  of  such  a  material,  which  would 
answer  the  purpose  and  at  the  same  time  be 
easily  handled  and  readily  sterilized,  and  yet 
of  a  sufficient  degree  of  thinness,  was  a  difficult 
one.  From  previous  experiments,  and  in 
going  over  the  ground  already  covered, 
celluloid  seemed  in  many  ways  to  be  the  ideal 
type  of  substance,  the  drawbacks  to  its  use 
being  the  inability  to  procure  it  in  sufficiently 
thin  sheets,  and  because  the  chemicals  em- 
ployed in  its  manufacture  are  in  themselves 
irritating.  This  naturally  suggested  celloidin, 
which  had  been  used  by  Maximow  about  1901, 
and  even  earlier  by  Alferow  and  Sirzow,  in 
experiments  on  growing  connective  tissue,  and 
they  foimd  it  pliable  against  the  tissues  and 
easily  made  into  any  desirable  form.  Though 
celloidin  has  been  recognized  and  used  for  so 
many  years,  in  a  careful  review  of  the  litera- 
ture no  record  has  been  found  of  its  having 
been  used  in  an  efifort  to  prevent  the  formation 
of  adhesions. 

To  use  celloidin  it  was  necessary  to  obtain 
it  in  such  a  form  as  to  be  available  for  this 
work,  aud  as  nothing  of  the  kind  was  found 
on  the  market  it  took  some  time  to  acquire 
a  method  which  would  produce  the  necessary 
sheets. 

In  making  the  sheets  and  tubes  used 
throughout  these  experiments,  a  thin,  etherous 
solution  of  German  celloidin  (Schering)  was 
employed,  and  after  many  failures  it  was 
found  that  glass  moulds  covered  with  a  thin 
layer  of  beeswax,  and  then  evenly  coated  with 
one  or  more  layers  of  celloidin  according  to 
the  thickness  required,  was  the  best  method 
of  obtaining  them. 

The  forms  being  coated,  it  is  essential  that 
the  celloidin  should  be  allowed  to  become 


absolutely  dry,  and  this  process  must  be  a 
slow  one,  at  about  average  room  temp)erature, 
and  several  weeks  may  be  required  before 
they  are  ready  to  be  removed  and  used.  As 
to  their  removal,  in  the  case  of  the  tubes  it  is 
only  necessary  to  immerse  the  mould  for  a 
second  in  boiling  water,  when  the  wax  wiU 
quickly  melt,  allowing  the  celloidin  to  be 
slipped  off,  after  which  they  should  be  placed 
in  chloroform  for  some  hours  in  order  to  re- 
move  any  wax  which  may  have  remained 
adherent.  The  same  method  has  been  used 
in  removing  the  sheets,  but  it  has  been  found 
more  satisfactory,  when  they  have  been  thor- 
oughly dried,  to  peel  them  carefully  off  the 
mould  and  then  remove  the  excess  of  wax 
with  chloroform,  after  which  they  are  ready 
for  sterilizing  before  using.  By  this  method 
there  is  practically  no  limit  to  the  size  of  the 
sheets  and  tubes  which  can  be  made,  and  the 
former  can  be  made  of  tissue-paper-like  thin- 
ness,  though  at  the  same  time  they  are  ex- 
tremely tough  and  pliable  (Fig.  i). 

As  thus  prepared,  the  tissue  can  be  readily 
sterilized,  either  by  boiling  in  plain  water,  or 
by  wrapping  the  sheets  in  paper  and  sterili^g 
in  the  autoclave  under  pressure.  When  this 
latter  method  is  used,  the  greatest  care  must 
be  exercised  to  keep  the  celloidin  away  from 
any  metal  or  it  will  bum,  and  crumble  upon 
being  opened. 

One  decided  advantage  in  using  celloidin 
sheets  is  that  there  is  no  difficulty  experienced 
in  manipulating  them  when  the  hands  are 
moist,  as  is  the  case  with  cargile  membrane, 
and  they  can  be  moved  if  once  placed  on  a 
moist  surface,  where  other  materials  will 
only  stick  and  tear,  and  can  be  wrapped  with 
ease  around  nerves  and  tendons,  or  placed 
within  the  abdominal  or  other  body  cavities, 
if  necessary,  without  any  difficulty,  but  they 
cannot  be  stitched. 

In  order  to  ascertain  whether  celloidin 
could  be  used  to  advantage  in  situations 
where  adhesions  are  most  apt  to  form,  the 
brain,  joints  and  nerves  were  selected  as  the 
most  suitable  places  to  introduce  the  tissue, 
with  the  results  which  I  shall  presently  bring 
before  your  notice. 

In  a  number  of  cases  small  celloidin  tubes 
were  implanted  in  the  cortex  to  see  whether 
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Fig.  I. 

connective  tissue  would  grow  into  them  or  be 
attached  to  the  side,  in  other  cases  the  sheets 
were  used  in  places  where  it  was  known  that 
without  them  adhesions  would  be  touod  soon 
after  operation.  In  the  experiments  rabbits 
and  dogs  were  used  and  as  irritation  was  more 
profusely  responded  to  in  the  brain  than  else- 
where, more  experiments  were  undertaken 
within  the  cranial  cavity  than  in  other  situa- 
tions. 

The  technique  was  as  follows:    In  the  cra- 
nial cases,  the  majority  had  an  osteoplastic 


Fig.  3. 
flap  reflected,  though  in  a  few  the  bone  was 
removed  and  any  profuse  haemorrhage  from 
the  skull  checked  by  a  small  quantity  of 
Moorhof-Mosetig  wax.  The  dura  was  then 
opened,  and  in  some  cases  the  surface  of  the 
cortex  sponged  with  gauze  to  favor  the  forma- 
tion of  adhesions.  Following  this,  a  small 
piece  of  celloidin  sheet  was  introduced  between 
the  dura  and  the  brain,  and  the  former,  in 
the  majority  of  cases,  was  closed  with  fine 
silk  sutures. 

When  tubes  were  implanted,  on  exposing 
the  cortex,  the  least  vascular  area  was  select- 
ed, a  blunt  probe  introduced  into  the  brain 
substance,  and  along  this  tract  the  tube  in- 
serted. The  brains  exposed  in  some  of  the 
rabbits  were  so  small  that  it  was  often  diffi- 
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cult  to  select  what  was  supposed  to  be  a  silent 
area,  so  that  in  one  or  two  cases  signs  of 
hemiplegia  ensued,  which  did  not,  however, 
interfere  in  the  least  with  the  experiment. 

Where  the  operation  was  upon  a  tendon  or 
nerve,  they  were  cut  and  sutured,  and  then 
surrounded  by  a  tube  or  tissue. 

A  foreign  body,  placed  anywhere  within 
the  tissues  of  the  body,  when  it  is  non-absorb- 
able,  we  expect  to  find  quickly  covered  with 


a  dense  mass  of  adhesions.  With  celloidin, 
however,  the  picture  is  somewhat  different,  as 
may  be  seen  in  Fig.  2,  lent  me  by  Dr.  William 
C.  Clarke,  where  a  large  celloidin  capsule  was 
placed  deeply  under  the  skin  of  a  dog  and 
allowed  to  stay  for  two  months.  At  the  end 
of  that  time  it  was  found  covered  with  a  dense 
sheath  of  connective  tissue,  which  was  smooth 
and  glistening,  but  without  the  slightest  trace 
of  adhesions  of  any  sort  to  the  capsule.  The 
microscopic  section  of  this  connective  tissue 
showed  that  it  was  dense  and  made  up  of 
structural  cells  and  fibers,  and  was  denser 
against  the  capsule  (Fig.  3).  This  same  con- 
dition was  found  in  practically  all  the  cases 
where  celloidin  was  used.  Within  the  cranial 
cavity  there  would  be  no  adhesions  if  a  piece 
of  ceUoidin  were  placed  beneath  the  dura,  but 
between  the  celloidin  and  the  dura,  and  often 
between  the  celloidin  and  the  brain,  a  con- 
nective tissue  membrane  would  form  which 
was  smooth  and  glistening  and  free  from 
fibers  binding  it  to  the  underlying  tissue. 
The  same  thing  was  found  along  the  nerves, 
and  even  when,  as  a  mass,  the  celloidin  was 
found  wrapped  in  the  omentiim,  the  same 
.  glistening  membrane  was  found,  with  the 
celloidin  quite  free  within  it." 

The  explanation  of  these  phenomena  seems 
to  be  that  at  the  time  of  operation,  when,  for 
example,  the  dura  is  opened  and  manipulated, 
there  is  sufficient  injury  done  to  this  delicate 
membrane  to  set  up  a  reaction,  and  cause  an 
exudate  to  be  thrown  out.  The  celloidin 
present  prevents  this  from  reaching  the  under- 
lying surface,  so  that  when  the  connective 
tissue  begins  to  grow  into  this  exudate,  it 
simply  grows  along  the  surface  of  the  ceUoidin 
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and  the  dura,  thickening  the  latter.  The 
same  thing  may  occur  along  the  under  surface 
of  the  sheet,  if  any  trauma  has  been  done  to 
the  cortical  surface,  but  at  the  same  time  the 
celloidin  has  prevented  any  adhesions  forming 
between  the  dura  and  the  brain  (Fig.  4). 

In  the  first  series  of  the  following  experi- 
ments, rabbits  were  used,  and  celloidin  sheets 
placed  under  the  dura,  and  the  animals  allowed 
to  go  from  two  to  six  weeks  before  being 
killed.  At  the  end  of  two  weeks,  autopsy 
showed  no  adhesions  between  the  celloidin 
and  the  dura,  and  though  there  was  a  slight 
infection  and  exudate  under  the  celloidin,  the 
latter  was  free  and  not  bound  down  (Fig.  5). 

Where  four  weeks  had  elapsed  between 
operation  and  autopsy,  there  were  dense  ad- 
hesions found  between  the  dura  and  the  over- 
lying muscles,  the  bone  having  been  removed 
at  operation,  but  between  the  celloidin  and 
the  dura  there  were  none,  though  the  latter 
was  somewhat  thickened,  nor  were  there  any 
between  the  celloidin  and  the  cortex,  whidi 
was  perfectly  normal  in  appearance. 

At  five  weeks  there  was  no  gross  examina- 
tion made,  but  the  specimen  was  decalcified 
and  embedded,  and  cut  in  serial  sections,  and 
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there  were  no  adhesions  present,  as  may  be 
seen  by  the  photomicrograph  {Fig.  6). 

The  results  at  the  end  of  six  weeks  were  the 
same,  and  the  gross  specimen  showed  a  cortex 
which  was  free  from  any  adhesions  to  the  over- 
lying sheet  (Fig.  7). 

In  three  rabbits  ceUoidin  tubes  were  im- 
planted in  the  cortex,  and  in  the  first  one, 
examined  at  the  end  of  five  weeks,  the  micro- 
scopic sections  showed  no  adhesions  to  the 
tube,  and  though  in  some  cases  there  were 
evidences  of  hiemorrhage  from  the  injury  done 
by  inserting  the  tube,  it  did  not  show  evidence 
that  the  tube  had  acted  in  any  way  as  an 
irritant  (Fig.  8).  It  must  be  borne  in  mind 
that  the  reaction  due  to  any  injury  such  as  in- 
serting the  tube  will  cause  the  appearance  of 
some  round  cells  which  are  not  due  to  irrita- 
tion or  infection  from  the  tube. 

The  second  tube  was  left  in  place  over  eight 
weeks,  and  upon  microscopic  examination, 
with  the  exception  of  a  small  localized  ab- 
scess, the  surrounding  tissue  was  normal,  with 
no  reaction  such  as  is  commonly  seen  around 
a  foreign  body  (Fig.  9). 

In  the  case  where  the  third  tube  was  in- 


Fig.  12. 

serted,  there  were  signs  of  a  hemiplegia  soon 
after  operation,  and  the  rabbit  died  three  days 
later  with  symptoms  of  intracranial  pressure. 
At  autopsy  there  was  no  visible  hsmorrhage 
under  the  dura,  as  was  suspected.  The  speci- 
men was  cut  in  serial  sections  with  the  tube  in 
position,  and  some  haemorrhage  was  found 
along  its  tract,  and  within  it  were  some  fibrin 
and  blood-cells,  but  no  reaction  to  the  tube 
itself  (Figs.  10  and  ir). 

Five  experiments  of  a  similar  nature  were 
done  on  dogs,  and  in  most  of  the  cases  the 
specimens  removed  at  autopsy  were  preserved 
in  gross,  with  the  following  results: 

Where  the  celloidin  was  placed  under  the 
dura,  at  the  expiration  of  two  weeks  it  was 
found  in  one  case  that  the  dura  was  thickened 
and  adherent  to  the  cortex,  except  just  over 
the  celloidin  sheet,  where  there  were  no  ad- 
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hesions  at  all  (Fig,  12).  In  the  second  case, 
killed  after  the  same  interval,  the  celloidin 
had  in  some  manner  worked  its  way  on  top  of 
the  dura,  which  had  not  been  sewn.  The  dura 
in  this  case  was  adherent  to  the  cortex  but 
there  were  no  adhesions  between  it  and  the 
overlying  celloidin,  or  of  the  latter  to  the  brain 
at  the  point  where  the  dura  was  open. 

At  the  end  of  four  weeks,  in  another  case, 
the  dura  was  found  greatly  thickened  over 
the  sheet,  but  was  free  and  not  bound  down 
in  any  way  to  the  cortex. 

After  five  weeks,  the  condition  was  the  same 
as  foimd  in  the  other  cases,  a  thickened  dura 


Fig.  16. 

and  no  adhesions,  and  between  the  dura  and 
cortex  a  glistening  layer  of  connective  tissue, 
quite  unattached  (Fig.  13). 

One  dog  was  kept  for  five  months,  at  the 
end  of  which  time,  the  celloidin  was  found 
encapsulated  on  both  sides  with  a  layer  of 
connective  tissue,  which  was  smooth  and 
glistening,  and  formed  a  pocket  in  which  the 
celloidin  lay,  and  yet  left  the  cortex  quite  free 
of  adhesions  (Figs,  14  and  5). 

Two  animals  were  used  as  controls.  One 
was  kept  for  two  months,  celloidin  being 
placed  over,  not  under,  the  dura.  In  this 
the  dura  was  thickened  under  the  sheet,  and 
densely  adherent  to  the  cortex,  but  not  to  the 
overlying  muscles.  The  second  was  kept 
alive  for  five  months  and  the  adhesions  be- 
tween the  cortex  and  the  dura,  where  no 
celloidin  had  been  interposed,  were  so  dense 
that  the  cortex  was  torn  in  attempting  to 
remove  the  dura  (Fig,  15). 

Tubes  were  inserted  into  only  two  dogs. 
The  first  died  at  the  end  of  seven  days,  of 
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distemper.  Serial  sections  were  made  of  the 
cortex  with  the  tube  in  position,  and  it  was 
found  free  of  adhesions  to  the  brain  sub- 
stance, with  some  fibrin  a  short  way  into  the 
tube.  The  brain  walls  showed  no  irritation 
(Fig.  16}. 

In  the  second  case  the  tube  was  left  in 
position  for  three  months.  At  the  end  of  this 
time  no  irritation  could  be  seen. 

In  all  of  these  cases  where  the  dura  was 
thickened,  microscopic  section  showed  con- 
nective tissue  cells  laid  down  (Fig.  17),  which 
is  quite  different  from  the  thin  normal  dura 
as  it  is  ordinarily  seen. 

An  effort  was  made,  without  any  success, 
to  obtain  adhesions  within  the  shoulder  joint 
of  dogs.     In  a  number  of  cases  the  shoulder 


Fig.  19. 

joint  was  opened  and  the  articular  surface  of 
the  head  of  the  humerus  scraped  gently  with 
a  curette,  and  celloidin  placed  between  the 
two  articulating  surfaces.  In  the  only  case 
where  there  was  satisfactory  healing  the  cel- 
loidin had  remained  in  position,  and  the  joint 
cavity  was  entirely  free  oi  adhesions  at  the 
end  of  ten  days  (Fig.  18), 

In  cases  of  nerve  suturing,  the  results  were 
most  satisfactory.  A  nerve  in  the  foreleg 
which  had  been  cut  across  and  sutured  with 
fine  silk,  and  a  celloidin  tube  shpped  over 
the  point  of  suture,  at  the  end  of  ten  days 
showed  no  evidence  of  the  nerve  being  bound 
down,  but  was  free  in  the  tube  (Fig.  19), 
and  at  the  end  of  six  weeks  another  whidi 
had  been  wrapped  with  a  piece  of  celloidin 
tissue  showed  a  sheath  of  connective  tissue 
which  had  formed  over  the  celloidin,  leav- 
ing the  nerve  healed  and  free  beneath  it 
(Fig.  20). 

From  the  foregoing  results  the  following 
conclusions  have  been  deducted: 
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1.  It  is  possible  to  use  a  non-irritating, 
non-absorbable  foreign  body  in  the  poten- 
tial body  cavities  and  not  produce  adhe- 
sions. 

2.  Celloidin  in  properly  prepared  forms  is 
such  a  substance. 

3.  In  places  such  as  the  joints  and  cranial 
cavity,  as  well  as  around  nerves,  it  can  be 
used  to  prevent  the  formation  of  new  ad- 
hesions or  hinder  the  re-formation  of  old  ones. 
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ISOLATED   DISEASE   OF   THE   SCAPHOID   BONE   OF  THE   FOOT  IN 

CHILDREN    (KOEHLER'S  DISEASE) 

By  GEORGE  E.  PFAHLER,  M.  D.,  Philadelphia 


ISOLATED  disease  of  the  scaphoid  bone, 
occurring  in  children,  having  peculiar 
characteristics,  vas  first  described  by 
Koehler  of  Wiesbaden,  in  1908,  when  he 
reported  three  cases  of  this  disease.  Since 
then  six  other  cases  have  been  reported  by 
five  different  authors,  Behn,  Dobisch,  Haen- 
isch,  Preiser,  Schaffer,  and  because  of  its 
apparent  rare  occurrence,  I  take  the  liberty 
of  adding  the  tenth  case. 

A  boy,  age  ^yi  years,  was  brought  for  examina- 
tion by  Dr.  Robert  Gamble,  on  April  18, 1913.  Dur- 
ing the  past  year,  he  has  had  three  attacks  of  lame- 
ness in  the  right  leg.  The  attacks  came  on  suddenly, 
lasted  for  several  weeks,  and  then  disappeared 
completely.  He  complained  of  pain  in  the  foot, 
particularly  when  he  stepped  upon  it,  and  the  pain 
was  referred  to  the  arch  of  the  foot.  There  was 
with  this  some  swelling  and  some  tenderness. 
About  two  months  before  coming  for  examination, 
his  attending  physician  recognized  evidence  of 
spongy  and  bleeding  gums,  which  disappeared  with 
the  administration  of  lemon  juice.  Three  weeks 
before  coming  for  X-ray  examination  he  had  a  fever 
of  104**  F.  with  no  noticeable  evidence  of  joint 
disease.  The  child  being  confined  to  bed,  a  lame 
foot  might  have  been  overlooked.  Otherwise  the 
child  was  healthy,  and  well  cared  for.  The  parents 
were  healthy,  there  being  no  history  of  tuberculosis, 
lues,  or  specific  infection.  No  history  of  traumatism 
could  be  obtained. 

X-ray  examination  of  the  foot  showed  the  char- 
acteristic appearances  previously  described  by 
Koehler,  and  consisted  of  an  increased  density  of 


the  point  of  ossification  in  the  scaphoid,  which  is 
long  and  flat  in  shape.  In  this  case  it  was  only  one 
quarter  of  an  inch  long,  and  one  eighth  of  an  inch 
thick,  but  the  density  was  increased  to  about  three 
times  the  normal;  was  rough  in  outline  and  less  than 
one  fourth  the  size  of  the  scaphoid  center  of  ossifica- 
tion in  the  healthy  foot.     (Fig.  i.) 

Examinations  of  the  other  foot  (Fig.  2),  knees,  and 
both  hips  were  made  and  all  found  to  be  healthy. 
The  brim  of  the  acetabular  cavity  on  the  right  side 
was  slightly  less  dense  than  that  of  the  left,  other- 
wise none  of  the  bones  of  the  lower  extremities 
showed  anything  abnormal.  Dr.  Alfred  Stengel, 
who  saw  the  child  in  consultation,  says:  "The 
child  has  a  slight  systolic  murmur  with  no  decided 
evidence  of  cardiac  weakness  or  weakness  of  the 
general  circulation.  I  am  somewhat  impressed  in 
the  history  of  the  case  with  the  attacks  of  fever, 
bleeding  from  the  gums,  etc.,  which  would  perhaps 
point  to  a  general  metabolic  disorder." 

In  general,  this  disease,  described  by  Koeh- 
ler, shows  in  all  cases  a  limitation  to  this  one 
bone  except  in  one  of  Koehler's  cases  in 
which  a  similar  process  was  found  in  the 
patella  of  the  affected  side.  In  all  the  cases 
the  disease  occurred  between  the  third  and 
ninth  year  of  age.  All  occurred  in  boys. 
Each  of  the  cases  reported  by  Haenisch, 
Schaffer,  Preiser  and  Stumme,  gave  a  history 
of  traumatism.  The  general  health  of  the 
patients  was  good.  The  most  characteristic 
sjmaptom  is  pain  when  the  patient  steps  upon 
the  foot,  which  causes  lameness.    There  is 
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tenderness  upon  pressure  over  the  scaphoid. 
A  few  cases  showed  swelling,  and  one  locahzed 
heat.  None  had  any  constitutional  symptoms. 
Etiology.  Preiser's  two  cases  showed  an 
injury  of  the  child's  foot  by  having  a  grown 
person  step  upon  it.  One  of  Koehler's  cases, 
Schaffer's  case  and  Stumme's  case  were 
supposed  to  have  been  injured  while  the  chil- 
dren were  playing,  but  there  was  no  definite 
history  of  injury.  In  this  case  of  mine  there 
is  no  history  of  any  injury.  In  one  of 
Koehler's  cases  the  parents  were  tubercular. 
In  another,  the  father  had  gonococcus  dis- 
ease, preceding  impregnation.  Haenisch, 
Schaffer,  Stumme  and  Preiser  are  of  the  opin- 
ion that  the  disease  is  of  traumatic  origin. 
Stumme  states  definitely  that  he  believes  the 
disease  to  be  due  to  a  compression  fracture. 
Preiser  believes  that  it  is  a  disturbance  of 
nutrition,  due  to  traumatism.  One  of  Koeh- 
ler's cases  was  highly  rachitic,  and  the  father 
of  this  child  had  been  rachitic,  yet  none  of 
the  other  cases  reported  gave  a  history  of 
rickets. 


The  case  added  by  myself  gives  no  history 
of  traumatism;  has  had  three  attacks  within 
a  year,  from  which  the  child  seemed  to  recover 
completely,  and  almost  as  abruptly  as  the 
disease  appeared.  When  the  child  was  seen 
on  April  i8,  1913,  he  could  not  be  induced  to 
place  his  foot  upon  the  floor.  When  seen 
two  days  later,  all  symptoms  of  lameness  and 
pain  had  disappeared.  This  is  a  strong 
argument  against  the  disease  being  due  to  a 
fracture,  for  a  fracture  could  not  heal  so 
abruptly.  The  abrupt  appearance  and  dis- 
appearance would  suggest  rheumatism,  but 
no  other  joints  have  been  in  any  way  involved. 

All  authors  agree  that  it  is  not  tubercular. 
The  fact  that  a  distinct  sclerosis,  indicated 
by  the  increased  density  of  the  ossif>ing 
center,  is  present,  points  to  an  inflammatory 
process.  It  would  seem,  therefore,  that  the 
disease  is  an  osteitis,  probably  of  traumatic  or 
rheumatic  origin,  which  interferes  with  the 
development  of  this  bone. 

Diagnosis.  The  diagnosis  may  be  sus- 
pected when  a  child  of  some  three  to  nine 
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years  of  age,  complains  of  lameness  in  the 
foot,  particularly  affecting  the  arch,  with 
perhaps  tenderness  and  local  swelling;  and 
can  be  accurately  diagnosed  by  an  X-ray 
examination,  especially  if  both  feet  are 
examined  for  comparison.  The  smooth,  well 
formed  outline  of  the  ossifying  bones  of  the 
healthy  foot  have  the  same  density  as  the 
other  bones,  while  in  the  diseased  foot  the 
ossif)dng  bones  are  very  much  smaller,  irregu- 
lar in  outline  and  several  times  more  dense  in 
proportion  to  its  size  than  the  healthy  bones, 
and  this  density  is  in  striking  contrast  to  the 
remaining  bones  in  the  same  foot. 

Prognosis.  Koehler  says  the  disease  is 
liable  to  extend  over  a  period  of  two  or  three 
years.  The  cases  recorded  existed  for  several 
months  before  a  physician  was  consulted. 

The  case  reported  by  Stimime  lasted  from 
the  third  of  May,  1909,  to  February,  1910, 
when  the  child  had  recovered  completely, 
both  symptomatically  and  in  the  reformation 
of  this  bone,  as  shown  by  X-ray  examina- 
tions. 

Several  of  the  cases  reported  have  been 
studied  imtil  they  have  completely  recovered, 
and  X-ray  examination  made  later  showed 
no  trace  of  the  former  disease.  The  scaphoid 
gave  a  normal  appearance. 


Treatment,  The  treatment  of  these  cases 
has  not  been  fully  described,  but  the  case 
reported  by  Stumme  had  been  placed  in  a 
plaster  cast  for  four  weeks,  and  then  removed 
and  massage  given  for  four  or  five  weeks  more, 
at  the  end  of  which  time  the  child  had  com- 
pletely recovered.  Schaffer's  case  recovered 
under  rest  and  massage.  It  would  seem, 
therefore,  that  this  would  be  the  rational 
procedure,  on  the  theory  that  this  is  a 
traumatic  osteitis,  or,  as  he  states,  a  compres- 
sion fracture. 
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A    MODIFICATION    OF    WEBSTER'S    ENDOPERITONEAL    SHORTENIXG 
OF  THE   ROUND  LIGAMENTS 

By  henry  SCHMITZ,  A.  M.,  M.  D.,  CmcAoo 


THE  endoperitoneal  shortening  of  the  round 
ligaments  according  to  Webster's  method 
has  many  advantages  and  disadvantages 
in  comparison  to  other  intra-abdominal  methods. 
The  advantages  are:  The  method  is  surgically 
very  easily  executed;  it  leaves  the  uterus  in  an 
absolutely  free  and  suspended  position  within 
the  pelvis;  hy  attaching  the  loops  of  the  rouad 
ligaments  low  down  on  the  posterior  surface  of 
the  uterus,  the  latter  is  placed  quite  forward  to- 
ward the  symphysis  pubis,  and  thereby  the  func- 
tion of  the  sacro-uterine  ligament  to  suspend  the 


Fig.  I.  Schmitz'a  modification  of  Webster's  intra- 
peritoneal shortening  o[  round  ligament.  Round  liga- 
ment exposed  and  divided;  suture  passed  through  distal 


cervical  portion  of  the  uterus  within  the  pelvis  is 
materially  increased,  on  account  of  the  increase  in 
distance  between  the  cervix  and  sacrum;  further, 
by  looping  the  round  ligament  underneath  the 
utero-ovarian  ligament,  the  round  ligament  is 
made  to  elevate  the  position  of  the  ovaries  within 
the  pelvis;  finally,  Webster's  method  does  not  in- 
terfere with  the  Fallopian  tubes,  and  it  does  not 
displace  nor  acutely  bend  the  tubes,  as  b  the  case 
in  other  intra-abdominal  methods,  viz.,  the  meth- 
od of  Menge-Stolz. 

The  great  disadvantages  of  Webster's  method 
are  that  it  depends  for  its  success  on  a  sero-serous 
agglutination  between  the  round  ligament  loop 
and  the  uterus.  It  therefore  does  not  give  an 
absolute  guarantee  for  a  permanent  result.  It 
also  makes  use  of  the  strongest  part  of  the  round 
ligament  for  the  looping,  relying  on  the  weak  and 
shorter  portion  to  assume  the  work  of  the  normal 
round  ligament. 

Alfieri'  recommends  a  modification  of  Webster 's 
operation  as  follows:  He  exposes  the  round  liga- 
ment by  a  lateral  and  forward  displacement  of 
the  uterus.  A  transverse  incision  is  made  in  the 
peritoneal  covering  over  the  ligament  about  3  to 
4  cm.  laterally  from  the  uterus.  The  ligament 
is  severed,  then  freed  distally.  A  ligature  is 
attached  to  the  distal  end  of  the  ligament  to  serve 
as  a  guy  rope.  An  of)ening  is  made  in  the  poste- 
rior layer  of  the  broad  ligament  between  tube  and 
ovarian  ligament.  A  forceps  is  attached  to  the 
distal  portion  of  the  round  ligament.  By  means 
of  the  forceps  the  ligament  is  carried  between  the 
layers  of  the  broad  ligament  and  out  through  the 
opening  in  the  mesosalpinx.  An  incision  is  made 
on  the  posterior  surface  of  the  uterus,  and  the 
round  ligament  is  secured  within  this  incision  by 
several  silk  sutures.  The  same  process  is  re- 
peated on  the  other  side.  Finally  the  proximal 
portion  of  the  round  hgament  is  stitched  to  the 
distal  portion  about  the  first  peritoneal  incision. 
The  latter  is  then  closed. 
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Fig.  2.  Schmita's  intraperitoneal  shortening  of  round 
ligament  —  second  step.  Suture  passed  between  folds  of 
broad  ligament  underneath  uterine  tube  and  ovarian  liga- 
ment  to  middle  o(  posterior  wall  of  uterus. 

The  modification  which  I  propose  and  have  al- 
ready executed  in  a  few  cases  is  as  follows:  I 
attach  a  Barrett  ligature  carrier  to  the  ligature 
applied  to  the  distal  end  and  carry  it  between  the 
layers  of  the  broad  l^ament  to  the  posterior  sur- 
face of  the  uterus  underneath  its  peritoneal 
covering.  I  make  a  very  small  perforation  in  the 
center  of  the  peritoneal  covering  to  enable  me  to 
catch  the  ligature  and  thus  hold  the  ligament  in 
posiUon.  The  same  procedure  is  now  carried 
out  on  the  opposite  side.  The  two  ligatures  are 
tied,  uniting  the  two  ends  of  the  round  ligaments. 
The  latter  are  finally  secured  to  the  posterior  wait 
of  the  uterus  by  a  few  interrupted  fine  chromidzed 


Fig.  3.   Schmitz's  intra-abdominal  shortening  of  round 
_r) .  ri.''>yi"^i'~ntli     ligament  —  operation  finished.     Projdmal  stump  of  round 
ligament  attached  to  distal  porUon;  peritoneum  dosed. 
The  round  ligament  is  entirely  covered  with  peritoneum. 
It  obviates  a  sero-serous  attadimeut. 


catgut  stitches.    These  should  only  include  a 

porUon  of  the  round  ligament,  to  prevent  gan- 
grene of  the  same.  Finally  the  proximal  end  of 
the  round  ligament  is  attached  to  the  distal  end 
as  in  tlie  Alfieri  modification,  and  the  peritoneal 
incisions  are  closed.  The  round  ligament  now 
has  the  form  of  a  Y  (Figs,  i,  2,  and  3), 

The  advantages  claimed  for  my  modification  are : 
I.  The  ligaments  remain  entirely  extraperitoneal. 
a.  There  is  a  muco-muscular  attachment  be- 
tween the  uterine  mucosa  and  the  denuded  round 
ligament.  3.  The  method  does  not  use  the 
strongest  portion  of  the  round  ligament  for  the 
shortening,  hence  the  fimctional  ability  of  this 
ligament  is  as  nearly  normal  as  possible. 
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EIGHT  DRAWINGS   ILLUSTRATING  THE   STEPS   OF   SUPRAPUBIC 
PROSTATECTOMY  <■ 


By  GUSTAV  KOLISCHER,  M.  D.,  Chicago 


Anterior  aspect  of  bladder  exposed,  the  peri- 
toneal reduplication  detached  by  gauze  dis- 
section, the  punctuated  line  marking  the  in- 
cision opening  the  bladder. 


The  bladder  opened  and  its  interior  exposed 
by  occipito-caudal  traction.  U,  internal  urethral 
orifice.    P,  prostadc  protrusion. 


Prostate  delivered  into  the  bladder  cavity 
previous  to  the  severing  of  the  urethra. 


Arrest  of  haemorrhage  by  enclosing  sutures  in 
bottom  of  former  site  of  prostate  and  by  hem- 
stitch taking  care  of  edge  of  trigonal  incision. 


The  bladder  closed,  drainage  tube  secured  i 
upper  angle  of  incision  by  purse-string  suture. 


Prostate  fixed  by  tumor  screw  T.  The  pros- 
tate exposed  by  trigonal  incision  J.  The  edges 
of  this  incision  are  secured  by  two  guy-ropes  GG, 
which  are  used  for  clearing  bottom  and  edge  of 
this  incision  in  order  to  definitely  check  the 
hiemorrhage  after  the  enucleation  of  the  prostate 
is  completed. 


Glass  coupler  C  inserted  into  drainage  tube. 


Glass  coupler  connected  with  tube  leading  into 
receiving  vessel  which  is  filled  up  to  one  third  with 
fluid,  thus  establishing  permanent  syphonage; 
the  protruding  of  the  glass  coupler  out  of  the 
dressing  permits  of  control  of  syphonage. 


PUte  II. 
tmlKKBl  of  Svpnpubk 
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THE  DRESSING  AND  CARE  OF  HERNIOTOMY  WOUNDS  OF  INFANTS 
AND    SMALL    CHILDREN 


IN  order  that  my  position  on  the  hernia  ques- 
tion be  made  perfectly  clear,  I  wish  to  state 
that  I  do  favor  routine  herniotomies  on  older 
children  and  on  healthy  adults  not  too  advanced 
in  years.  I  do  not  fafor  herniotomies  on  infants 
and  young  children,  unless  one  or  more  of  the 
following  indications  exist: 

1.  Irreducible  or  strangulated  hernia. 

2.  Herniie  not  retained  by  properly  fitting 
trusses  of  proper  design. 

3.  Hernia  in  children  upon  whom  truss  treat- 
ment, properly  and  continuously  applied  for  two 
years,  has  failed. 

4.  Hemiie  in  children  whose  parents  cannot 
be  educated  to  the  proper  use  of  a  truss. 

5.  Hernia:  in  children  whose  parents  insist 
upon  operation. 

All  infants  and  small  children  suSering  from 
hernia  and  not  presenting  one  or  more  of  the  fore- 
going indications  should  have  their  operations 
deferred  until  such  a  time  when  their  age  and 
state  of  intelhgence  will  permit  of  them  con- 
trolling their  emotions  and  aiding  in  the  control 
of  their  excrement. 


Several  years  ago  it  seemed  that  the  question 
of  whether  or  not  to  operate  as  a  routine  upon 
infants  and  small  children  suffering  from  un- 
complicated inguinal  hernia  was  definitely  settled 
in  America,  largely  through  the  writings  of  Bull 
and  Coley,  whose  wealth  of  material  in  the  New 
York  Hospital  for  Ruptured  and  Crippled  afford- 
ed them  a  rare  experience.  Their  Wews  are  in 
support  of  the  London  Truss  Society,  which  has 
also  made  a  most  exhaustive  clinical  and  statis- 
tical study  of  this  question.  But  within  the  last 
few  years  there  has  been  a  growing  tendency  to 
operate  on  these  cases  without  sufficient  regard 
for  the  teachings  of  those  who  have  had  vast 
opportunities  to  observe  results  obtained  in  young 
children  by  means  of  truss  treatment,  as  well  as 
the  dangers  associated  with  the  operation.  I 
cannot  refrain  from  expressing  the  belief  that  the 
swing  of  the  pendulum  toward  the  popularization 
of  routine  operations  for  uncomplicated  inguinal 
hernia  in  infants  and  young  children  is  bora  of 
over-enthusiasm,  too. great  an  anxiety  to  operate, 
and  lack  of  experience  with  the  truss  and  lack  of 
experience  in  pediatric  surgery.    The  belief  pre- 


BUFORD:    HERNIOTOMY  WOUNDS   IN   INFANTS  AND   SMALL  CHILDREN     633 


I. 


Fig.  I.  Thin,  narrow  gauze  pad  covered  by  one  layer  oi 
gutta  percha  ac^ed  to  skin  with  collodjum.  Dcesdng  is 
usually  made  a  little  more  narrow  than  shown  in  picture; 
especially  in  larger  children,  does  not  reach  quite  so  near 
genitals.     Gauze  coverings  are  made  in  the  same  shape. 

Fig.  a.  Cotton-coliodium  dressing  with  underlying  ab- 
sorbent pad  which  is  not  impiegnated  with  collodium. 

vails  that  infants  are  relatively  safe  operative 
risks,  but  this  is  not  true;  on  the  contrary,  the 
percentage  of  fatalities  among  infants  anaesthe- 
tized for  all  sui^cal  reasons  is  alarmingly  large. 
This  is  partly  due  to  the  serious  afflictions  among 
them  requiring  surgical  attention,  often  to  the 
advanced  stage  of  the  malady  before  a  diagnosis 
is  made,  the  infants'  susceptibility  to  gastro- 
intestinal disorders  when  invalidized  or  hospi- 
talized and  to  pneumonia  following  anesthesia. 


Edges  of  cotton  cnvering  frayed  to  great  thinness  and  seal- 
ed to  skin.     Additional  coats  are  smeared  over  entire  sur- 
face to  render  it  more  waterproof. 
Fig.  4.  First  step  in  sealing  sheet  of  gutta  percha  to 

Fig.  5.  Shows  sheet  of  gutta  percha  folded  downward 
and  about  penis,  directing  urine  away  from  hernia  wound. 

In  addition  to  these  risks,  their  excrement, 
especially  the  urine,  makes  the  danger  of  infection 
of  wounds  in  the  lower  half  of  the  trunk  and  the 
thighs  much  greater  than  in  adults.  This  is  due 
to  the  conveyance  of  infection  into  the  skin  by 
way  of  the  sutures  through  capillary  attraction 
and  thence  to  the  deeper  layers,  to  chemical 
changes  occurring  in  the  urine  after  it  has  in- 
filtrated the  suture  material  and  tissues,  thus 
acting  as  a  local  irritant  and  inviting  the  cen- 
tralization of  the  infection ;  stitch  abscesses  ensue, 
or  very  commonly  almost  no  pus  appears,  but 
granulation  tissue  invades  the  stitch  holes  and  the 
line  of  incision  and  serious  damage  results.    The 


I^.  3.  A  rectangular  piece  of  gutta  percha  notched  ai 
(b)  for  reception  of  base  of  penis  is  placed  upon  pubes;  th< 
sides  (c)  extend  downward  on  either  side  to  upper  par 
scrotum.  Side  (d)  still  remains  upward.  All  of  gi 
percba  lying  below  line  (a)  is  sealed  to  pubes  and  st 
When  dry  the  free  portion  above  line  (a)  is  folded  down- 
ward over  penis  (Fig.  4) .  All  below  line  (a)  is  covered  with 
collodium  and  sealed  to  the  opposing  surface,  thus  giving 
the  apron  greater  security. 
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child  may  die  of  infection  or  the  intention  of  the 
plastic  operation  may  be  defeated  through  the 
necessity  of  removing  all  the  sutures  and  opening 
wide  the  wound  to  facilitate  drainage. 

Much  time  and  space  has  been  given  in  writings 
upon  the  various  methods  of  operating  upon 
infants  for  hemia,  but  the  matter  of  how  to  dress 
these  wounds  in  infancy  and  early  childhood  and 
how  necessary  it  is  to  give  them  scrupulous 
attention  until  every  abraded  area  has  healed  so 
as  to  protect  them  from  contamination  by  their 
own  excrement,  has  been  sadly  neglected,  yet  it 
is  the  most  important  point  connected  with  the 
subject.  Let  us  answer  frankly  to  ourselves  this 
question:  If  we  were  to  hemiotomize  an  infant 
this  hour,  how  would  we  go  about  protecting  its 
wound  from  urinary  and  possible  faecal  contamina- 
tion? 

Before  undertaking  herniotomies  on  infants  to 
any  extent  in  the  Children's  Memorial  Hospital, 
I  endeavored  to  ascertain  what  protective  dress- 
ings were  in  general  use  elsewhere  and  what 
precautions  were  taken.  I  was  told  the  gauze 
pad  retained  by  a  spica  bandage  was  used  in  one 
institution,  the  simple  coUodium  or  benzoin  seal 
in  another,  and  in  addition  to  these  test  tubes, 
flasks,  or  condoms  were  suggested,  strapped  to  the 
genital  of  the  males,  for  the  purpose  of  collecting 
the  urine.  It  did  not  take  long  to  convince  me 
that  an  ordinary  gauze  or  spika  dressing  was  sure 
to  be  wet  by  the  babe  sooner  or  later,  and  the 
coUodium  or  benzoin  seal  prevented  evaporation 
when  applied  next  to  the  wound,  and  if  no  real 
stitch  abscesses  occurred  at  least  the  suture  canals 


Fig.  S.   Hemia  pajama  (Childten's  Memorial  Hospital). 

were  not  always  as  dry  as  they  should  be  on  first 
exposing  the  wound  and  required  a  long  time  to 
heal,  or  often  granulation  tissue  had  invaded  the 
suture  canals  and  the  line  of  incision  and  late 
suppuration  occurred.  The  test  tube,  flask,  or 
condom  attachments  to  the  genitals  are  too  easily 
dislodged  to  be  trusted  in  the  neighborhood  of  so 
important  a  wound  as  that  of  a  herniotomy  where 
a  cure  dejjends  largely  upon  primary  imion,  and 
infection  may  mean,  in  an  infant,  prolonged 
hospital  and  bed  detention  and  even  death. 
We  set  about  not  to  find  something  new,  but  to 
use  everyday  methods  and  to  perfect  the  details 
of  dressing  and  caring  for  these  cases  with  a  view 
of  giving  the  most  certain  results.  After  drying 
the  already  sutured  wound,  a  pad  of  gauze  or 
cotton  just  sufficient  to  absorb  any  oozing  likely 
to  follow  is  applied.  We  usually  use  about  four 
layers  of  gauze.  In  either  case  the  absorbing 
pad  barely  extends  beyond  the  ends  of  the  in- 
cision and  just  outside  of  the  stitch  holes,  and  is 
covered  by  one  of  the  following,  preference  being 
given  in  the  order  they  are  named: 

Gutta  percha,  coUodium. 

Gauze,  coUodium. 

Cotton,  coUodium. 

To  promote  flexibility  of  the  dressing,  a  co\'er- 
ing  of  only  one  layer  of  gutta  percha  or  gauze  is 
used,  cut  in  rectangular  shape,  large  enoi^h  to 
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well  overlap  the  absorbent  pad,  around  which 
collodium  is  thinly  spread  upon  the  skin  and  the 
covering  quickly  applied  and  held  down  until 
fairly  dry.  Exuding  collodium  is  scraped  away 
while  moist.  Cotton  coverings  are  applied  in 
the  same  manner,  but  their  edges  are  first  frayed 
out  to  great  thinness.  Gauze  and  cotton  cover- 
ings, after  being  sealed  on,  are  smeared  with  a  thin 
layer  of  collodium  sufficient  only  to  fill  the  meshes 
of  the  top  layer  and  not  allowed  to  penetrate  the 
tmderlying  pad.  After  drying,  it  acts  as  a  base 
for  future  coatings,  preventing  their  penetration. 
The  woimd  must  not  come  in  contact  with  the 
collodium.  After  drying,  the  edges  of  these 
dressings  are  coated  with  layers  of  thinly  applied 
collodium,  each  layer  extending  over  the  edge  of 
the  preceding  one.  Gauze  and  cotton  dressings 
are  entirely  coated  over  with  several  layers  of 
collodium,  with  a  view  of  rendering  them  more 
durable  and  waterproof.  The  gutta  percha  cov- 
ering is  made  more  durable  by  the  same  treat- 
ment. We  endeavor  to  make  each  dressing  as 
small  as  possible  for  we  have  found  the  larger 
they  are  Uie  more  the  edges  peel  up.  In  the  use 
of  collodium,  to  secure  a  small  but  strong  dress- 
ing, apply  with  a  dry  glass  rod  or  narrow,  flat 
instrument.  Avoid  the  use  of  cotton  swabs 
because  they  fray  the  edges  or  while  the  dressings 
are  moist  may  pull  them  oflF  (Figs,  i  and  2). 

Our  efforts  do  not  end  here.  We  attempt  to 
direct  the  urine  away  from  the  dressing.  After 
meeting  with  failures  in  accumulating  it  in  test 
tubes,  condoms  and  urinals,  and  finding  that  we 
could  not  trust  even  the  larger  children  who  were 
called  upon  at  short  and  irregular  intervals  to 
urinate,  we  adopted  the  use  of  what  we  term  the 
water  shed,  consisting  of  a  piece  of  gutta  percha 
tissue  (oil  silk  or  thin  dental  rubber  might  prove 
saisfactory,  though  we  have  not  used  either), 
which  is  cut  according  to  Fig.  3,  with  a  view  of 
sealing  it  to  the  pubes  above  the  genitals  and  to 
allow  it  to  dip  well  downward  into  the  inguinal 
fold  on  either  side.  The  method  of  application  is 
best  seen  in  the  illustration  (Fig.  4).    This  shed 


<iiverts  the  urine  from  the  wound  when  involim- 
taries  occur  but  the  material  crinkles  and  is  in- 
sufficient if  not  kept,  spread  out.  It  must  be 
examined  often  and  changed  in  a  few  days. 

Even  this  precaution  would  iiot  insure  dry 
wounds  were  it  not  used  on  children  properly 
dressed  and  the  bed  coverings  properly  arranged 
and  cared  for.  The  garments  of  infants  are  rolled 
or  cut  off  at  or  above  the  level  of  the  navel  where 
they  are  drawn  snugly  with  a  drawstring  or 
secured  with  safety  pins.  Stockings  or  leggings 
may  be  worn,  but  in  no  case  a  diaper  (Figs.  5 
and  6). 

All  infants  are  put  in  a  bed  we  use  for  open  air 
treatment  of  bums,  which  in  the  hospital  is  known 
as  the  bum  bed.  The  winter  bum  bed  is  used 
because  of  its  warmth  and  freedom  from  draughts. 
The  object  of  keeping  infants  in  such  a  bed  is  to 
obviate  the  need  of  covers  which  are  dangerous 
articles  about  their  hernia  wounds  on  account 
of  the  danger  of  them  getting  wet  with  urine, 
ever  being  displaced  and  tending  to  wipe  off  the 
dressing.  The  child  is  not  restrained,  but  is 
given  the  freedom  of  the  bed.  On  accoimt  of  the 
recent  oi>eration  and  the  habit  of  restraint,  rarely 
does  a  child  under  a  year  old  sit  up  during  con- 
valescence, but  rolls  about  with  freedom  (Fig.  7). 

Larger  children  who  are  intelligent  enough  to 
be  reasonably  still  are  dressed  in  a  similar  manner, 
but  more  recently  we  have  adopted  the  use  of 
the  hernia  pajama  (Fig.  8).  All  covers  for 
older  children  are  lifted  by  a  frame  so  that  should 
the  child  have  involuntary  urinations,  the  wet 
covers  will  not  come  in  contact  with  the  dressing 
on  the  wound  (Fig.  6). 

When  for  any  reason  the  child  should  be  re- 
strained, this  is  done  by  use  of  the  Bradford 
frame,  a  humane  form  of  restraint.  We  used 
this  method  as  a  routine  in  hernia  work  among 
children  for  a  time,  but  abandoned  it  because 
results  appeared  satisfactory  without  restraint. 
One  should  imderstand  how  to  make  up  the  frame 
and  the  method  of  properly  and  humanely  re- 
straining a  child  on  it. 
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IT  is  conceded  that  the  surgical  treatment  of 
tumor  of  the  urinary  bladder  is  a  failure.  In 
a  paper  previously  published/  I  quoted  F.  S. 
Watson,*  who  gives  a  complete  resume  of  six 
hundred  and  eighty  cases.  His  conclusions  are 
appalling.  In  May,  1910,  Beer®  first  submitted 
his  results  with  the  Oudin  current  in  the  treat- 
ment of  papillary  tumors  of  the  urinary  bladder. 
In  the  meantime,  a  number  of  urologists  employed 
this  current.  Beer  quoted  their  results  in  a  paper 
read  before  the  Genito-urinary  section  of  the 
American  Medical  Association,  June,  1912.  I, 
too,  successfully  used  the  Oudin  current  on  sev- 
eral cases  at  the  Clinical  Congress  of  Surgeons  of 
North  America,  held  in  Philadelphia  in  Novem- 
ber, 1911,  and  subsequently  published  my  re- 
sults.* Shortly  afterwards,  however,  a  tumor, 
suspiciously  malignant,  not  only  failed  to  respond 
to  this  current  but  grew  with  alarming  rapidity  in 
the  interval  between  treatments.  This  lead  me 
to  employ  the  D' Arson val  current.  With  it  the 
growth  was  temporarily  controlled,  the  hematuria 
and  cystitis  decreased.  Previous  to  employing 
it  on  this  patient,  I  had  conducted  a  series  of 
experiments  with  both  the  Oudin  and  D' Arson val 
current  on  raw  beefsteak  and  liver.  The  results 
lead  me  to  adopt  the  D'Arsonval  current  in  all 
subsequent  cases.  It  is  really  surprising  what 
slight  mention  one  sees  of  the  use  of  this  current 
for  tumors  of  the  urinary  bladder.  I  observed 
that  in  the  leaflet  which  Beer  distributed  at  the 
last  meeting  of  the  American  Medical  Association 
I  was  the  only  one  quoted  as  giving  preference 
to  it.  Keyes*  referred  to  its  value  in  ameliorating 
the  symptoms  in  a  malignant  case,  and  Pilcher® 
mentions  its  use  in  a  case  following  suprapubic 
excision  of  a  large  growth. 

By  perusing  the  report  of  my  cases,  together 
with  the  results  of  my  experiments  on  raw  meat, 
my  reasons  for  selecting  this  current  can  be  readily 
understood. 

Experiments  with  the  D'Arsonval  current.  For 
experimental  purposes,  I  selected  a  piece  of  raw 

1  Hahnemann.  Month.,  zgio,  March. 

•  Watson  and  Cunningham,  Genito-Urinary  Diseases. 
» J.  Am.  M.  Ass.,  loio.  May  28. 

•  Hahnemann.  Month.,  zgii,  September. 

•  Keyes,  Surg.,  Gynec.  &  Obst.,  1913,  Jan. 

•  Am.  J.  Surg.,  1013.  April. 


beefsteak,  seven  and  a  half  centimeters  square 
and  one  centimeter  "thick.  The  meat  was  laid  on 
a  metal  plate  connected  to  one  terminal  of  the 
machine  and  an  area  twenty-five  mm.  in  diameter 
was  marked  out.  The  insulated  copper  wire  yras 
exposed  one  cm.,  its  proximal  end  attached  to  the 
other  termyial  and  the  distal  end  plunged  into 
the  meat  to  a  depth  of  one  nmi.  The  current  was 
turned  on  four  hundred  ma.,  with  the  rheostat  on 
the  third  button,  for  fifteen  seconds.  This  dessi- 
cated  an  area  ten  mm.  in  diameter  and  one  mm. 
in  depth.  (At  two  hundred  ma.  it  dried  the  same 
area  superficially.) 

The  wire  was  withdrawn  and  inserted  at  a  pK>int 
about  five  nmi.  from  the  original  insertion.  The 
second  application  of  fifteen  seconds  duration 
dessicated  to  a  depth  of  one  nmi. 

The  third  application  of  fifteen  seconds  dura- 
tion dessicated  another  area  to  the  same  depth. 

The  fourth  application  of  the  same  duration, 
caused  a  general  charring  of  the  previously  burned 
areas. 

The  fifth  application  increased  the  size  of  this 
charring. 

The  sixth  application  likewise  increased  it. 

The  seventh  application  completely  charred 
the  entire  area  previously  mapped  out,  to  a 
depth  of  one  mm. 

An  application  of  ninety  seconds  duration  with 
the  current  at  four  hundred  and  twenty-five  ma. 
and  the  rheostat  on  the  third  button  burned  the 
same  extent  of  area  to  a  depth  of  one  cm. 

Experiments  with  D^Arsonval  current  on  raw 
liver.  A  piece  twenty-five  nun.  in  diameter  and 
fifteen  mm.  in  depth  was  selected.  The  strength 
of  the  current  used  was  the  same  as  in  the  fore- 
going experiment. 

The  first  application  burned  an  area  five  mm. 
m  diameter  and  one  mm.  in  deptii. 

The  second  application  increased  the  size  of 
this  area. 

The  fifth  application  entirely  dessicated  the 
area  mapped  out. 

The  same  experiments  were  likewise  conducted 
on  raw  liver  and  raw  beefsteak  imder  water.  It 
was  found  that  it  required  a  current  of  from  four 
hundred  and  twenty-five  ma.  to  four  himdred  and 
fifty  ma.  to  produce  results  similar  to  those  ob- 
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tained  when  the  meat  was  attacked  in  air.  There- 
fore, it  was  seen  that  in  order  to  obtain  perfect 
results  through  the  C3^toscope  on  tumors  of  the 
urinary  bladder,  a  current  of  not  less  than  four 
himdred  and  twenty-five  ma.  must  be  employed. 

Experiments  with  the  Oudin  current.  Similar 
experiments  were  also  conducted  with  the  Oudin 
current  with  the  rheostat  at  the  third  button,  the 
wire  being  inserted  one  mm.  into  the  meat. 

An  application  of  fifteen  seconds  had  no  effect 
whatever. 

One  of  sixty  seconds,  using  the  same  current, 
merely  charred  the  meat,  producing  a  puncture 
one  mm.  in  diameter. 

The  same  current  applied  for  two  minutes 
charred  an  area  two  mm.  in  diameter  but  of  little 
depth. 

The  rheostat  was  switched  on  to  the  fifth 
button,  continuing  the  application  for  fifteen 
seconds.  This  produced  a  hole  two  mm.  in  diam- 
eter. Prolonging  it  for  sixty  seconds  made  but 
little  difference  in  the  dessication.  In  all,  it  took 
about  twenty-five  applications  to  bum  the  select- 
ed area  superficially.  It  can  then  be  seen  that  it 
would  require  a  great  many  treatments  to  destroy 
a  growth  twenty-five  mm.  in  diameter. 

Experiments  with  the  Oudin  current  on  raw 
beefsteak  under  water  were  also  conducted. 
Here,  too,  it  was  found  that  a  stronger  current  was 
necessary  to  accomplish  the  same  amount  of 
destruction  as  when  the  experiments  were  made 
in  air.  The  lesions  made  while  experimenting 
with  the  Oudin  current  resembled  herpetiform 
vesicles. 

The  Oudin  current  also  acts  more  powerfully 
on  raw  liver  than  on  raw  beefsteak.  When  the 
wire  was  not  introduced  into  the  meat  but  held 
close  to  it,  herpetiform  blisters  were  produced. 

A  piece  of  raw  beefsteak,  twenty-five  mm.  in 
diameter  and  fifteen  mm.  in  thickness  was  selected 
The  wire  was  plunged  i  cm.  into  the  center,  the 
current  turned  on  four  hundred  and  fifty  ma.  with 
the  rheostat  at  the  third  button.  The  area  was 
treated  for  fifteen  seconds.  This  burned  an  area 
three  mm.  in  diameter  and  entirely  through  the 
thickness  of  the  meat.  Under  water,  it  produced 
a  bum  similar  in  character  three  mm,  in  diameter 
but  only  i  cm.  in  depth. 

From  the  above  experiments  it  can  readily  be 
seen  that  the  Oudin  current,  when  applied  through 
the  cystoscope,  has  but  a  limited  field  of  useful- 
ness, such  being  confined  to  small  papillary 
tumors.  When  dealing  with  larger  growths  or 
those  suspiciously  malignant,  the  D* Arson val 
current  is  distinctly  indicated.  Indeed  I  have 
seen  growths  proliferate  rapidly  under  the  Oudin 


current.  This  can  be  readily  explained  by 
recognizing  the  fact  that  this  current  does  not 
dessicate,  but  actually  furnishes  sufficient  heat 
and  moisture  to  feed  the  growth.  For  this  rea- 
son, I  now  always  employ  the  D' Arson val  current 
for  benign  tumors  as  well,  since  with  it  one  takes 
no  chances. 

It  will  then  be  seen  that  the  character  and  size 
of  the  lesion  should  determine  the  strength  of  the 
current  to  be  used,  and  the  depth  to  which  the 
wire  should  be  projected  into  the  growth.  It  has 
been  my  experience  that  from  one  to  two  mm.. 
is  sufficient  for  perfect  work,  since  lesions  are 
rarely  more  than  from  five  to  ten  mm.  in  thick- 
ness. 

TECHNIQUE 

The  technique  which  I  employ  for  these  cases 
is  as  follows:  The  patient  is  prepared  as  for  a 
cystoscopic  examination.  A  sheet  of  asbestos  is 
placed  under  the  leather  cushion  on  the  table  and 
the  steel  foot  stirmps  are  likewise  protected.  A 
metal  plate,  five  by  eight  inches,  is  strapped  to 
the  body  by  linen  tapes,  the  position  of  the  plate 
corresponding  to  the  location  of  the  tumor.  For 
instance,  if  the  tumor  is  located  on  the  left  side  of 
the  bladder,  the  plate  is  placed  on  the  left  side  of 
the  abdomen;  if  on  the  fundus,  it  should  be  placed 
on  the  abdomen  immediately  over  it;  if  on  the 
floor  of  the  bladder,  the  plate  should  be  placed 
under  the  buttocks.  The  cord  from  the  plate  is 
returned  from  one  terminal  of  the  solenoid,  and 
from  the  other  terminal  of  the  solenoid  the  lead 
is  to  the  cystoscope.  The  machine  used  is  the 
Wappler  high  frequency  apparatus.  It  is  de- 
sirable to  work  in  an  operating  room  which  has  a 
wooden  floor,  since  one  covered  with  cement  may 
short  circuit  and  cause  a  slight  shock. 

A  number  of  cystoscopes  are  really  necessary. 
A  Nitze  examining  with  Zeiss  lens,  corrected 
vision,  because  of  its  magnifying  properties;  a 
straight  vision  Brown-Buerger  type;  a  Nitze  and 
a  Wappler  catheterizing.  It  may  be  necessary  to 
use  an  operating  cystoscope  when  one  wishes  to 
obtain  a  piece  of  tissue  for  microscopical  examina- 
tion. Of  the  above  cystoscopes,  the  Wappler 
single  barrel  is  the  one  I  prefer,  since  the  bladder 
may  be  thoroughly  cleansed  through  it  while  in 
position. 

The  accessory  instruments  are  an  irrigating 
stand,  portable  electric  light  and  a  varied  assort- 
ment of  catheters. 

Treatment.  The  patient,  being  in  position,  the 
operator  sits  in  front,  the  assistant  standing  to  his 
right  and  a  nurse  is  to  the  left,  rendering  whatever 
assistance  may  be  necessary.  I  usually  locate  the 
tumor  with  a  Nitze  and   then   introduce   the 
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Wappler  for  operating.  The  insulated  copper 
wire  is  inserted  into  the  catheter  tunnel  of  Uiis 
C3rstoscope  and  projected  from  one  mm.  to  five 
mm.  according  to  the  depth  of  the  tumor,  into 
the  center  of  the  growth.  I  then  signal  the  assist- 
ant to  turn  on  the  current.  The  first  application 
should  last  fifteen  seconds,  employing  two  hun- 
dred and  fifty  ma.,  then  a  rest  of  fifteen  seconds 
is  given  without  withdrawing  the  wire.  The 
operator  then  notices  the  amoimt  of  charring 
which  has  taken  place.  The  current  is  again 
turned  on  employing  three  hundred  ma.  and 
slowly  raising  it  to  three  himdred  and  fifty  ma., 
continuing  it  for  fifteen  seconds.  Another  rest  of 
fifteen  seconds  is  given  and  the  wire  withdrawn 
and  examined.  Should  there  be  any  tissue  cover- 
ing it,  it  is  to  be  saved  for  microscopic  examina- 
tion. A  new  piece  of  wire  is  then  exposed  and 
projected  into  the  growth.  Usually  for  the  third 
application  a  new  site  is  selected  at  a  point  direct- 
ly opposite  the  area  first  attacked.  As  the  pa- 
tient grows  accustomed  to  this  treatment,  the 
miliamperage  as  well  as  the  rheostat  can  be  in- 
creased, giving  the  full  strength  of  the  current 
necessary  for  complete  dessication,  namely  four 
hundred  and  fifty  ma.  In  some  cases  I  have 
switched  the  rheostat  on  to  the  fourth  button  and 
increased  the  miliamperage  to  five  hundred  and 
twenty-five  ma.,  allowing  this  current  to  be  di- 
rected to  the  growth  for  a  period  as  long  as  forty 
seconds.  Indeed,  each  case  appears  to  be  a  law 
unto  itself  as  regards  the  amount  of  current  used. 
Some  complain  of  severe  distress  at  three  hundred 
and  fifty  ma.  with  the  rheostat  on  th  esecond  but- 
ton, while  others  can  stand  a  much  stronger  current 
without  complaint.  Each  seance  should  consist 
of  at  least  six  applications  of  fifteen  seconds  each, 
with  a  rest  of  fifteen  seconds  between,  and  at 
least  two  areas  should  be  treated.  The  fluid  in 
the  bladder  may  become  imcomfortably  warm, 
its  tenaperature  has  been  foimd  to  vary  from  105® 
to  115  F.  Before  withdrawing  the  cystoscope, 
the  fluid  is  allowed  to  drain  into  a  sterilized  glass 
receptacle  and  any  shreds  are  s^ved  for  examina- 
tion. The  bladder  is  then  irrigated  with  a  boric 
add  solution.  It  may  however,  be  necessary  to 
snare  off  a  specimen  of  tissue  with  the  Rongeur 
forceps  for  diagnosis.  In  order  to  know  the 
amount  of  work  accomplished,  I  always  employ  a 
magnifying,  examining  cystoscope. 

As  a  rule,  unless  we  are  dealing  with  carcinoma, 
there  is  very  little  if  any  reaction.  To  be  sure, 
there  may  be  some  pain  but  this  can  be  readily 
controlled  with  anodynes.  There  may  also  be  a 
slight  elevation  of  temperature.  Following  the 
treatment,  the  patient  retires  to  a  recovery  room, 


or,  if  in  the  hospital,  may  rest  in  bed  for  an  hour 
or  two.  Sometimes  in  carcinoma  we  have  a 
severe  reaction,  such  as  rapid  rise  of  temperature, 
pulse  and  constitutional  symptoms.  These  how- 
ever usually  disappear  quickly. 

The  amount  of  reaction,  namely  tem[)erature 
rise,  pain,  urinary  frequency,  burning  and  dis- 
tress must  be  the  guide  for  the  repetition  of  treat- 
ment. Ordinarily  I  resume  treatment  within  a 
week.  In  some  cases,  however,  every  ten  days 
according  to  the  extent  and  character  of  the  tissue 
involved. 

We  should  always  be  on  the  lookout  for 
daughter  tumors,  remembering  the  possibility  of 
papillary  involvement  of  the  ureters  and  kidneys, 
these  sending  off  shoots  to  the  bladder.  There- 
fore it  is  advisable  to  C3rstoscope  these  patients 
at  intervals  for  a  number  of  months. 

Case  i.  G.  A.,  age  38,  merchant,  patient  of  Dr. 
Hughes,  Atlantic  City.  Diagnosis,  papilloma  vesicae. 
D' Arson val  current  employed  nve  times;  report  eighteen 
months  later  cured. 

'History.  Case  was  referred  with  a  history  of  hematuria 
which  had  existed  for  three  months.  His  appearance  sug- 
gested tuberculosis.  Cystoscopy  showed  a  papilloma 
about  twenty  mm.  in  diameter,  attached  to  the  bladder  by 
a  very  short  pedicle,  situated  to  the  right  and  below  the 
right  ureteral  orifice.  Other  portions  of  the  bladder  wall 
were  free  from  disease. 

The  first  treatment  was  given  November  23, 191 1,  using 
the  D'Arsonval  current.  In  all,  six  applications  were  made, 
lasting  fifteen  seconds  each,  and  with  an  interval  of  fifteen 
seconds'  rest  between  each. 

At  the  first  application  the  wire  was  plunged  directly 
into  the  center  of  the  growth  to  a  depth  of  one  mm.,  and  a 
current  of  two  hundred  and  fifty  ma.  employed  with  the 
rheostat  at  the  third  button. 

The  second  application  was  made  at  the  same  site  with- 
out removing  the  wire,  the  current  being  increased  to  three 
himdred  ma.  The  wire  was  then  removed  and  a  new  loca> 
tion  was  selected  directly  opposite  the  original  one.  At 
this  application  the  strength  of  the  current  employed  was 
three  hundred  and  fifty  ma.  Four  hundred  and  twenty- 
five  ma.  was  the  current  employed  for  the  fourth  applica- 
tion. The  fifth  and  sixth  were  similar  to  the  above  except- 
ing that  a  new  portion  of  the  growth  was  attacked. 

At  the  termination  of  the  treatment,  an  inspection  with 
the  magnif3dng  cystoscope  showed  plainly  the  dessicated 
areas.  The  patient  experienced  very  little  distress  either 
during  or  after  the  treatment.  A  rise  of  temperature  to 
100°  F.  followed,  which  may  have  been  attributed  to  ure- 
thral instnmientation.  The  haematuria  diminished  follow- 
ing the  treatment.  The  bladder  was  irrigated  daily  with 
a  saturated  solution  of  boric  add  through  a  soft  rubber 
catheter. 

The  second  treatment  was  given  four  days  later.  It  con- 
sisted of  six  applications  of  fifteen  seconds  each  with  inter- 
vals of  fifteen  seconds'  rest  between  each  application,  using 
at  this  time  a  current  of  four  hundred  and  twenty-five  ma. 
A  third  and  similar  treatment  was  given  four  days  later, 
and  four  days  afterwards  a  fourth  treatment.  At  the  fifth 
treatment,  it  was  seen  that  very  little  of  the  grovrth  re- 
mained but  the  remaining  areas  were  treated.  One  week 
later  cystoscopy  showed  nothing  but  a  scar  at  the  former 
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site  of  the  tumor.    Very  little  distress  or  reaction  was 
associated  with  or  followed  any  of  the  treatments. 

Six  months  later  I  made  a  cystoscopic  examination  and 
the  bladder  was  free  from  lesions. 

Eighteen  months  later  the  patient  reported  that  he  felt 
perfectly  well. 

Case  2.  Miss  A.,  age  50,  patient  of  Dr.  Mary  Cook  of 
Philadelphia.  Diagnosis:  Sessile  papilloma  vesicae  and 
a  daughter  tumor  at  the  edge  of  the  right  ureteral  orifice. 
Treatment:  The  D'Arsonval  ciurent  was  employed  six 
times.    Sixteen  months  later  no  recurrence. 

History.  Patient  consulted  me  December  30,  191 1»  for 
right-sided  kidney  ache  together  with  frequent  and  painful 
urination  which  had  existed  for  two  years.  She  was  com- 
pelled to  urinate  several  times  during  the  night  and  hourly 
by  day.  Had  one  attack  of  haematuria  December  26, 
191 1.  She  was  short  and  plethoric,  blood  pressure  of  180^. 
The  climacteric  had  been  passed.  Her  general  appearance 
was  good. 

Cystoscopy  revealed  a  sessile  papilloma  about  fifteen 
nun.  in  diameter  at  the  trigone,  almost  equidistant  between 
the  ureteral  orifices,  elevated  above  the  bladder  wall 
approximately  about  two  nun.  A  small  central  area  of 
ulceration  was  seen.  I  touched  it  with  the  ureteral  cathe- 
ter, it  conveyed  the  impression  of  hardness.  A  small 
warty  daughter  growth,  about  two  mm.,  was  situated  to 
the  right  of  the  under  lip  of  the  right  ureteral  meatus. 
Both  the  cystoscopic  and  the  clinical  picture  were  sugges- 
tive of  malignancy. 

The  radiograph  showed  nothing  abnormal  in  the  right 
kidney. 

On  January  3,  191 2,  the  first  treatment  with  the  D'Ar- 
sonval  current  was  given.  The  wire  was  projected  directly 
into  the  center  of  the  growth  to  a  depth  of  one  mm.  with 
the  rheostat  at  the  third  button.  The  current  was  turned 
on  three  hundred  ma.  for  fifteen  seconds  with  an  interval  of 
fifteen  seconds'  rest.  At  the  next  application  the  ctirrent 
was  turned  on  to  three  hundred  and  fifty  ma.  gradually 
raising  it  to  four  hundred  and  twenty-five  ma.  Six  appli- 
cations in  all  were  given  at  the  first  treatment.  Some  pain 
was  experienced  during  the  treatment  and  a  slight  reaction, 
a  rise  of  temperature  to  100°  F.  followed  in  the  evening. 
The  second  treatment  was  given  nine  dB,ys  later.  The 
third  treatment  was  given  two  weeks  later.  The  fourth 
treatment  was  given  one  week  later.  The  fifth  treatment 
was  given  eight  days  later.  The  sixth  treatment  was 
given  three  weeks  later.  At  each  treatment  cystoscopy 
showed  areas  of  dessication  and  decrease  in  the  size  of  the 
tumor. 

On  March  14,  1912,  cystoscopy  showed  very  little  to 
attack  in  the  original  tumor;  I  therefore  projected  the  wire 
into  the  smaller  growth  at  the  right  ureteral  orifice  to  a 
depth  of  one  mm.,  giving  three  applications  of  four  hundred 
and  twenty-five  ma.  with  the  rheostat  on  the  first  button, 
lasting  fifteen  seconds. 

The  next  day  the  unexpected  happened.  I  was  sum- 
moned to  prescribe  for  painful  and  profuse  hsematuria. 
The  reaction  was  distinctly  bad.  The  temperature  rose  to 
103^  F.  and  the  pulse  to  no.  She  vomited  frequently  and 
complained  of  severe  pain  referred  to  the  right  kidney, 
bladder,  ureter,  urethra  and  thigh.  She  was  compelled  to 
remain  in  bed  one  week  and  suffered  another  severe  attack 
of  renal  colic  and  hsematuria.  Recovery  followed. 
Examination  of  the  urine  at  this  time  failed  to  show  any 
characteristic  tumor  cells.  The  patient  decided  to  omit 
any  further  treatment  for  a  while.  This  was  fifteen  months 
ago.  I  C3rstoscoped  the  other  day,  there  was  nothing  but 
scars  at  the  site  of  the  original  tumors.  The  cystitis  is 
much  improved,  while  the  renal  distress  is  troublesome 
only  after  a  very  busy  day.    The  behavior  of  the  case  is 


quite  remarkable.  The  question  which  naturally  arises  is 
what  condition  previously  existent  in  the  right  kidney  or 
ureter  was  awakened  by  the  current  directed  to  the 
papillary  growth  at  the  right  ureteral  orifice?  It  will  be 
decidedly  interesting  to  watch  the  outcome  of  this  case. 
Sixteen  months  have  passed  and  the  patient  is  quite  com- 
fortable. 

Case  3.  M.,  age  61,  retired,  patient  of  Dr.  Silas  Quint 
of  Camden,  N.  J.  Diagnosis.  Pedunculated  villous  pap- 
illoma vesica.  Treated  with  D'Arsonval  current,  giving 
four  treatments  in  all.    Result,  cured. 

History.  The  case  was  referred  because  of  cystitis  and 
an  intermittent  haematuria  of  four  weeks  duration.  For 
several  years  he  was  compelled  to  arise  twice  during  the 
night  to  urinate.  The  act  was  also  unduly  frequent  during 
the  day.  The  general  appearance  of  the  patient  was  not 
good.  He  was  anaemic  and  coughed  frequently  during 
examination.  His  physician  assured  me  that  the  chest 
was  free  from  tubercular  involvement.  Examination  of 
the  sputum  was  negative  for  tubercle  bacilli.  The  specimen 
of  tough  mucus  showed  some  pus  and  a  little  blood.  Vari- 
ous pyogenic  bacteria  were  found.  He  had  had  attacks 
of  bronchitis  in  the  spring  and  fall  for  the  past  fifteen  years. 
He  was  an  inveterate  smoker  and  fond  of  alcohol. 

Urinary  analysis:  Specific  gravity  10.25,  alkaline  reac- 
tion, urea  normal,  albumin,  pus,  mucus  and  blood  cells. 
No  renal  casts  nor  cells  were  found. 

There  was  a  moderate  enlargement  of  the  prostate  and 
two  oimces  of  residual  urine. 

Cystoscopy  revealed  a  pedunculated  villous  papilloma, 
fifteen  mm.  in  diameter,  below  and  to  the  left  of  the  left 
ureteral  orifice,  moderate  trabeculation  and  areas  of  con- 
gestion. The  bladder  was  irrigated  with  nitrate  of  silver 
1-5,000  for  several  dajrs  preparatory  to  the  high-frequency 
treatment. 

The  first  treatment  was  given  May  3, 191 2,  the  wire  be- 
ing projected  one  mm.  into  the  center  of  the  growth.  At 
this  time  six  applications  were  made.  There  was  very 
little  reaction.  The  bladder  was  irrigated  daily  with  m- 
trate  of  silver  1-5,000.  One  week  later  a  second  treatment 
was  given  employing  the  usual  technique.  The  haematuria 
ceased  after  this  treatment  and  the  unnary  act  became  less 
frequent  and  annoying.  Severe  constitutional  reaction 
followed  the  second  treatment.  The  temperature  rose  to 
103*'  F.  and  the  pulse  to  108.  This  however  passed  ofiF  in  a 
few  days.  In  all  four  treatments  were  given  at  weekly 
intervals.  He  then  left  for  the  seashore  where  he  died 
three  months  later  from  pulmonary  disease.  The  attend- 
ing physician  assurred  me  that  the  urinary  symptoms  had 
not  been  especially  annoying. 

Case  4.  W.  J.,  age  70,  retired,  patient  of  Dr.  Ftirman 
of  Philadelphia.  Diagnosis:  Sessile  papilloma  vesicas. 
Treatment  with  D'Arsonval  current,  eleven  treatments  in 
all.    Result,  cured. 

History.  The  patient  was  referred  on  March  7,  191 2, 
with  the  following  history:  For  the  past  two  years  he  had 
been  compelled  to  arise  several  times  at  night  to  urinate. 
Urination  was  also  unduly  frequent  during  the  day.  He 
complained  of  suprapubic  and  perineal  distress  as  well  as 
pain  referred  to  the  right  thigh. 

The  lateral  lobes  of  the  prostate  were  enlarged  and  the 
bladder  contained  two  ounces  of  residual  urine. 

The  urine  was  of  amber  color,  the  specific  gravity  10.10 
and  the  urea  slightly  below  normal.  A  small  amoimt  of 
pus  and  blood  were  present. 

Cystoscopy  showed  a  sessile  papilloma,  twenty-five  mm. 
in  diameter,  situated  at  the  base  of  the  trigone  between  the 
ureteral  orifices.  While  preparing  the  bladder  for  cysto- 
scopy, some  bleeding  occurred.  It  frequently  occurs  under 
similar  circumstances.    The  behavior  of  this  case  was  re- 
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marlrahU  siDce  there  was  no  reaction  following  any  of  the 
treatments.  He  had  eight  seances  within  sixty  days,  at 
the  end  of  which  time  the  growth  had  disappesured.  On 
May  22nd,  cystoscopy  showed  that  two  small  areas  had 
not  been  destroyed.  I  resumed  treatments,  giving  in  all 
three  more,  the  last  being  on  Jmie  30th.  Since  that  time 
he  has  been  free  from  urinary  symptoms.  I  cystoscoped 
him  the  other  day  and  could  see  no  evidences  of  the  growth. 

Case  5.  Miss  A.,  age  40,  patient  of  Dr.  Williams  of 
Landale.  Diagnosis:  Papillomata  vesicae  and  pyelitis. 
Case  still  under  treatment. 

History.  Patient  was  referred  to  me  on  February  16, 
1913,  for  frequent  and  painful  urination.  This  condition 
had  existed  for  two  years.  She  is  compelled  to  urinate 
every  hour  during  the  day  and  arises  four  to  five  times  at 
night,  sometimes  oftener.-  She  complained  of  shaip  pain 
above  the  bladder  and  pain  extending  from  the  right  kidney 
to  the  ureter.  Palpation  elicited  a  tender  and  somewhat 
enlarged  right  kidney.    It  was  slightly  ptosed. 

Cystoscopy  disclosed  two  papillomata  each  about  five 
mm.  in  diameter  near  the  right  ureteral  orifice.  The  right 
ureter  and  meatus  were  congested.  A  No.  5  renal  catheter 
was  introduced  into  the  right  ureter  and  met  with  an  ob- 
struction at  the  pelvic  brim.  I  collected  15  cc.  of  urine 
filled  with  flakes.  At  this  time  I  injected  10  cc.  of  1-5,000 
nitrate  of  silver  solution.  The  left  ureter  was  catheterized. 
An  examination  of  these  specimens  showed  pus,  blood  and 
round  cells  from  the  right  kidney,  the  left  kidney  was 
normal.  The  urine  taken  from  the  right  kidney  was  in- 
jected into  a  guinea  pig,  tubercle  bacilli  were  not  found. 

Tliree  days  later  pyelography  and  lureterography  showed 
a  slight  kidney  displacement,  some  dilatation  of  its  pelvis, 
a  kink  of  the  ureter  at  the  pelvic  brim  but  no  foreign  body. 

The  problem  was  to  deal  not  only  with  the  bladder  but 
the  right  kidney  as  well.  I  could  see  no  reason  why  I 
should  not  remove  the  papiUomata  with  the  high  frequency 
current  and  at  the  same  time  irrigate  the  pelvis  of  the  kid- 
ney. Consequently  I  attempted  both.  I  passed  a  No.  7 
renal  catheter  to  the  ureteral  obstruction  and  irrigated  the 
kidney  pelvis  with  1-5,000  nitrate  of  silver  solution,  follow- 
ing with  a  normal  saline. 

Seven  days  later  I  treated  one  tumor  with  the  D'Arson- 
val  current.  I  projected  the  wire  directly  into  its  center 
following  my  usual  technique.  After  the  third  application, 
I  removed  the  wire  and  inserted  a  new  piece,  giving  three 
more  applications  at  another  portion.  Very  little  reaction 
following. 

In  three  days  she  returned  for  a  second  lavage  of  the 
kidney  pelvis.  Cystoscopy  showed  congestion  at  the  site 
of  the  tumors.     She  complained  of  more  backache. 

Three  days  later  the  second  D' Arson val  treatment  was 
given.  The  wire  was  projected  into  the  other  growth  and 
the  usual  number  of  applications  given  with  the  rheostat  on 
the  second  button.     Very  little  reaction  followed. 

Three  days  afterwards,  a  third  irrigation  of  the  kidney 
pelvis  was  given,  using  1-5,000  nitrate  of  silver  solution. 
She  complained  of  an  increase  in  backache  which  a  kidney 
corset  did  not  relieve.  The  urine  withdrawn  from  the 
kidney  at  this  time  showed  pus  and  blood  cells,  was  add  in 
reaction,  and  contained  albumin.  The  bacillus  pyocyane- 
us  was  isolated. 

Ten  days  later  she  returned  for  another  treatment  with 
the  D' Arson  val  current,  complaining  of  increased  bladder 
and  urinary  symptoms.  At  this  time  I  decided  to  refrain 
from  irrigating  the  pelvis  of  the  kidney,  thinking  it  was 
aggravating  not  only  the  kidney  but  cdso-the  local  bladder 
condition.  The  larger  tumor  showed  areas  of  dessication 
in  the  center  but  was  proliferating  around  the  edges.  I 
then  attacked  its  periphery. 

She  refrained  from  any  local  treatment  whatsoever  until 


three  weeks  ago,  being  compeUed  to  resume  them  because  of 
increased  urinary  discomfort.  Cystoscopy  showed  a  slight 
increase  in  the  size  of  the  tumors.  I  have  since  given  her 
three  treatments  of  six  applications  each  with  the  D'Aisod- 
val  current.  The  local  bladder  conditions  are  decidedly 
better  and  the  growths  have  almost  disappeared.  I  have 
not  attempted  lavage  of  the  kidney  pdvis. 

I  submit  that  there  must  be  some  pathological  conditioii 
of  the  right  kidney  and  ureter  which  when  irritated  by  renal 
lavage  increased  the  bladder  discomfort;  otherwise,  de^te 
the  high  frequency  treatment  why  should  the  tumors  grow? 

Case  6.  J.,  railroad  conductor,  age  58,  patient  of  Dr. 
Gamer  of  Norristown,  Pa.  Diagnosis:  Small  papilloma 
vesicae.    D 'Arson val  current,  one  treatment,  cuied. 

History.  Patient  was  referred  two  years  ago  for  pro- 
statectomy. Recovery  was  uneventful.  A  sti^t  incon- 
tinence of  urine  persisted.  Under  cocaine  I  shaved  off  a 
small  piece  of  tissue  through  the  operating  cystoscope. 
The  incontinence  improved  materially. 

About  three  months  ago  he  consulted  me  again  for  fre- 
quent urination,  the  incontinence  however  was  not  annoy- 
ing. Cystoscopy  showed  a  small  ftapiUary  growth  about 
three  nun.  in  diameter  situated  below  the  right  ureteial 
orifice.  I  applied  the  D'Arsonval  current,  giving  six 
applications  of  four  himdred  and  twenty-five  ma.  with  the 
rheostat  on  the  second  button. 

A  few  days  ago  he  reported  a  decided  improvement  in  the 
urinary  s3^mptoms.    Cystoscopy  shows  a  normal  bladder. 

Case  7.  J.,  age  69,  retired,  patient  of  Dr.  Iszaid  of 
Haddonfield,  N.  J.  Diagnosis:  Villous  epithelioma  vesi- 
cse.  Treatment  with  D' Arson  val  current,  amelioration  oC 
symptoms. 

History.  I  was  asked  to  cystoscope  this  patient  at  his 
home  on  December  3,  191 1,  to  determine  the  cause  of  a 
prolonged  hematuria.  Bleeding  had  been  intermittent 
for  a  period  of  five  months.  Inspection  of  the  contents  of 
the  vessel  showed  large  clots  and  foul  bloody  urine.  He 
urinated  hourly  both  by  day  and  night.  The  act  was 
extremely  painful  and  there  was  considerable  suprapubic, 
perineal  and  kidney  distress.  The  lateral  lobes  of  the 
prostate  were  enlarged.    He  was  somewhat  ansmic. 

An  attempt  was  made  to  cystoscope  him.  Irrigation  of 
the  bladder  caused  bleeding.  Eventually,  however,  a 
sufficiently  clear  field  was  obtained  so  that  we  could  see  the 
source  of  the  luematuria.  I  suggested  placing  him  in  a 
hospital  for  observation.  It  is  within  the  experience  of 
every  cystoscopist  that  sometimes  upon  attempting 
cystoscopy  on  patients  who  have  bladder  tumors,  that  the 
stretching  of  the  bladder  wall  incident  to  irrigation  causes 
bleeding  which  prevents  a  clear  view.  Under  such  circum- 
stances, I  follow  the  plan  adopted  in  this  case,  prescribing 
fifteen  grains  of  urotropine,  three  times  daily,  plenty  of 
water.  After  several  days  rest,  this  usually  cleanses  the 
bladder  permitting  cystoscopy  with  urine  as  a  medium. 
The  tumor  was  in  an  unusual  position,  at  the  summit  of  the 
bladder  on  the  left  side.  It  was  about  fifty  mm.  in  diam- 
eter, covered  with  villi  and  showed  areas  of  ulceration,  in 
fact,  presenting  every  evidence  of  malignancy.  It  was 
distinctly  inoperable  from  a  surgical  standpoint,  represent- 
ing that  type  of  tumor  concerning  which  we  say  ''hands 
off."  Both  the  physician  and  the  patient  were  anxious  to 
have  the  high  frequency  treatment  employed.  I  promised 
nothing  at  all,  but  trusted  that  with  it  I  could  control  the 
haemorrhage,  check  the  spread  of  the  growth  and  thus  pro- 
long his  life,  apparently  an  almost  hopeless  task. 

He  was  brought  to  my  office  for  treatment  every  seven 
days.  The  usual  technique  was  employed  at  each  seance, 
giving  about  four  hundred  and  twenty-five  ma.  with  the 
rheostat  at  the  third  button.  He  remained  under  my 
charge  nearly  seven  months,  having  been  given  about  thirty- 
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five  treatments.  Bladder  irrigations  of  1-5,000  nitrate  of 
silver  solution  were  given  daily.  He  suffered  very  little 
reaction  following  these  treatments.  I  am  confident  that 
he  was  relieved,  since  after  eight  or  nine  seances  he  had  but 
little  bleeding.  The  tumor  diminished  in  size,  although  I 
could  see  several  daughter  tumors  scattered  over  other  por- 
tions of  the  bladder.  To  these  I  gave  several  treatments 
from  time  to  time,  and  succeeded  in  destroying  the  smaller 
ones.  In  the  early  part  of  June  the  cystitis  became  more 
annoying  and  he  expressed  himself  as  "instrument  sore.*' 
I  submitted  to  him  the  idea  of  opening  the  bladder,  remov- 
ing the  prostate,  together  with  as  much  of  the  growth  as 
possible  and  then  using  the  D* Arson val  current  through 
the  open  wound.  Shortly  afterwards,  however,  he  became 
very  anxious  to  return  home.  The  attending  physician 
continued  bladder  irrigations,  very  little  bleeding  occurred. 
He  died  in  October,  191 2,  from  uraemia. 

Case  8.  Mrs.  X.,  age  43,  referred  February  10,  1913, 
for  urinary  frequency  and  distress.  She  was  compelled  to 
urinate  five  times  at  night  and  hourly  during  the  day.  A 
slight  incontinence  existed.  This  had  persisted  for  seven- 
teen years,  growing  in  severity  following  childbirth.  At 
times  the  urine  was  slightly  colored  with  blood.  She 
complained  of  suprapubic  distress  and  kidney  ache,  re- 
ferred to  the  right  side.  She  gave  a  family  history  of 
malignancy. 

Abidominal  examination  elicited  slight  ptosis  of  the  right 
kidney  and  marked  sensitiveness,  sensitiveness  about  the 
appendix  and  suprapubic  region.  The  perineum  was  re- 
laxed, due  to  an  old  unrepaired  tear.  The  cervix  was 
slightly  ulcerated,  but  soft.  The  ovaries  were  apparently 
normal. 

-An  analysis  of  the  common  urine  showed  specific  gravity 
10.22,  an  acid  reaction,  slight  trace  of  albumin,  blood,  round 
cells,  pavement  epithelia  and  pus.  The  urea  was  1.9  per 
cent. 

Cystoscopy  showed  trigonitis,  areas  of  cystitis  worse 
about  the  orifice  of  the  right  ureter.  The  orifice  was  puffy 
and  suggested  renal  involvement.  I  catheterized  the  right 
kidney.  The  urine  showed  round  cells,  small  amount  of 
pus,  blood  and  albumin.  The  specimen  from  the  left  kid- 
ney was  normal.  I  removed  the  catheterizing  cystoscope 
and  sweeping  a  Zeiss  magnifying  scope  around  the  field 
discovered  a  tumor  at  the  vertex  to  the  left  of  the  center. 
It  was  twenty-five  mm.  in  diameter,  sessile  and  showed 
areas  of  ulceration.  It  was  clinically  malignant.  I  re- 
moved portions  of  the  growth  for  microscopic  analj^is  but 
the  report  was  non-malignant,  the  pathologist  asked  for  a 
larger  specimen.  She  was  placed  on  daily  bladder  irriga- 
tions of  nitrate  of  silver  solution  1-5,000  for  a  week  before 
commencing  the  high  frequency  treatment.  Following 
the  second  treatment,  she  was  decidedly  improved.  I 
have  treated  her  weekly  since,  the  last  time  using  four 
hundred  and  twenty-five  ma.,  the  rheostat  at  the  fourth 
button.  The  cystitis  is  disappearing,  the  growth  diminish- 
ing, she  has  gained  five  f)ounds  in  weight  and  is  still  under 
treatment. 

Case  9.  Mrs.  M.,  age  63,  patient  of  Dr.  E.  W.  Howell  of 
Philadelphia.  Diagnosis:  Sessile  papillomata  vesicae. 
Treatment  with  the  D'Arsonval  current,  two  treatments, 
still  under  observation. 


History,  Was  referred  April  20,  1913,  for  cystoscopy  to 
determine  the  source  of  hematuria.  This  was  the  onset 
symptom.  Previously  she  had  not  complained  of  any 
urinary  discomfort.  She  is  a  tall,  thin,  wiry,  well  preserved 
woman. 

The  urinary  analysis  showed  specific  gravity  10.28, 
albumin,  blood,  pus  slight  amount,  urea  normal. 

Cystoscopy  showed  three  tumors,  one  irregular,  resem- 
bling a  lozenge  about  five  nun.  long  and  two  mm.  in  depth, 
situated  just  within  the  sphincter;  another  circular  in 
shape,  about  five  mm.  in  diameter,  situated  between  the 
ureteral  orifices,  and  a  third  and  smaller  one  close  to  it. 

I  have  given  the  large  tumor  two  treatments,  at  the  first 
giving  six  applications,  using  a  current  of  four  hundred  and 
twenty-five  ma.  The  second  was  given  one  week  later. 
I  then  employed  a  current  of  four  hundred  and  fifty  ma., 
with  the  rheostat  on  the  fourth  button,  giving  at  this  time 
ten  applications  for  thirty  seconds  each,  with  an  interval  of 
rest  of  thirty  seconds.  No  reaction  whatever  followed  and 
the  hematuria  has  ceased.  The  case  is  still  under  observa- 
tion. 

CONCLUSIONS 

From  my  experiments  and  cases,  I  think  that 
I  have  shown  the  curative  properties  of  the 
D'Arsonval  current. 

1.  In  benign  tumors,  it  is  superior  to  the  Oudin 
current  because  with  it  you  take  no  chances  what- 
ever. 

2.  With  the  Oudin  current  there  is  a  possibility 
of  feeding  the  growth. 

3.  Concerning  border  line  cases,  in  numbers 
two,  three  and  eight,  I  have  shown  the  benefit 
derived  from  the  D'Arsonval  current. 

4.  In  distinctly  malignant  cases  its  value  re- 
mains to  be  proven.  In  case  number  seven  I 
believe  that  I  prolonged  life  and  made  him  more 
comfortable. 

5.  Cases  cited  by  Keyes  and  Pilcher  show  its 
value  over  other  methods  of  treatment. 

6.  The  D'Arsonval  current  does  for  tumors  of 
the  urinary  bladder  even  more  than  surgery. 

7.  As  to  its  value  compared  with  that  of  radi- 
um and  f  ulguration  by  the  DeKeating  Hart  meth- 
od, I  am  not  prepared  to  say,  since  in  medical 
literature  I  am  unable  to  find  any  references  to 
their  value  in  tumor  of  the  urinary  bladder. 

A  question  which  must  be  solved  is,  "Is  tu- 
mor of  the  urinary  bladder  only  evidence  of 
similar  involvement  of  other  parts  of  the  genito- 
urinary system?"  It  would  appear  that  in  cases 
two  and  five  papillomatous  degeneration  of  the 
kidney  and  ureter  might  co-exist  with  a  similar 
condition  of  the  urinary  bladder. 
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A  METHOD   OF  CONTROLLING  ILEMORRHAGE  IN  THYROIDECTOMY 

By  EVERETT  O.  JONES,  M.  D.,  Seattle,  Washington 


EVERY  ONE  who  has  done  much  operative 
work  on  the  thyroid  has  at  times  encoun- 
tered extreme  difficulty  with  haemorrhage. 
At  such  times  every  operator  must  have  wished 
for  a  safe  and  easily  executed  procedure  by  which 
the  entire  blood  supply  of  the  gland-half  involved 
could  be  controlled  before  the  actual  steps  of  the 
resection  were  begun.  The  superficial  location 
and  easy  accessibility  of  the  superior  thyroid 
artery  eliminates  all  difficulty  of  controlling 
haemorrhage  from  this  source.  With  the  inferior 
thyroid,  conditions  are  different.  Its  deep 
situation  and  intimate  relation  with  important 
structures  renders  its  exposure  difficult.  Yet 
the  importance  of  controlling  hemorrhage  from 
this  source  was'  so  dear  in  the  minds  of  the 
pioneers  in  the  field  of  th)Toid  surgery  (Velpeau, 
Kocher,  and  others)  that  they  regularly  exposed 
and  ligated  this  vessel  by  dislocating  the  gland 
inward,  before  beginning  the  actual  resection. 

But  the  frequency  of  injury  to  the  recurrent 
laryngeal  nerve,  and  the  occurrence  every  now 
and  then  of  post-operative  tetany  due  to  destruc- 
tion of  the  parathyroid  bodies,  gradually  lead  to 
widespread  dissatisfaction  with  this  procedure 
and  it  has  now  been  quite  generally  abandoned 
in  favor  of  the  so-called  "intracapsular  method," 
in  which  the  branches  of  the  inferior  thyroid  are 
ligated  within  the  substance  of  the  gland,  the 
posterior  capsule  is  left  in  situ,  and  therefore  the 
structures  beneath  it  are  uninjured. 

The  thyroid  arteries  or  their  branches  pene- 
trate immediately  into  the  substance  of  the  gland, 
while  the  veins  spread  out  superficially  on  or 
just  beneath  the  true  capsule.  Often  in  the 
presence  of  goiter  these  veins  become  enormously 
dilated  and  their  walls  extremely  thin.  This 
condition  leads  at  times  to  troublesome  and  dis- 
concerting haemorrhage  in  carrying  out  the  steps 
of  the  ordinary  intracapsular  operation,  and 
makes  one  wish  that  there  might  be  a  procedure 
by  which  the  inferior  could  be  ligated  at  the 
beginning  of  the  operation  without  endangering 
the  recurrent  laryngeal  or  the  parathjnroid 
bodies. 

In  order  to  appreciate  the  feasibility  of  such 
an  operation,  a  brief  review  of  the  anatomy  of 
the  thyroid  region  of  the  neck  is  impxjrtant. 

The  thyroid  is  covered  anteriorly  by  the 
sternomastoids  and  the  so-called  vertical  muscles, 
the  sternohyoid  and  sternothyroid.    These  mus- 


cles are  surrounded  by  connective  tissue  sheaths, 
which  are  divisions  of  the  middle  layer  of  the 
cervical  fascia.  The  sheath  of  the  vertical  muscles 
forms  quite  a  firm  fascia,  which  unites  with  the 
deep  layer  at  the  midline,  and  laterally  and 
posteriorly  joins  it  also  but  does  not  become 
incorporated  with  it.  If  we  divide  the  vertical 
muscles  together  with  their  sheath,  we  come  upon 
another  layer  of  fascia  which  crosses  the  midline 
and  completely  surrounds  the  th3rroid  gland. 
This  has  been  called  the  external  or  surgical 
capsule,  which  is  an  unfortunate  term  since  it 
implies  something  pathological,  whereas  in  truth 
it  is  a  perfectly  normal  anatomical  structure, 
being  one  division  of  the  cervical  fascia.  A  more 
correct  term  would  be  the  thyroid  fascia.  This 
fascia  can  be  quite  readily  stripped  off,  leaving 
exposed  the  gland  covered  by  its  true  capsule. 
In  the  space  between  the  fascia  and  true  capsule 
course  the  network  of  superficial  veins,  and 
posteriorly  are  located  the  parathyroid  bodies, 
the  recurrent  laryngeal  nerve  and  the  terminal 
portion  of  the  inferior  thyroid  artery.  The  union 
between  the  fascia  and  true  capsule  is  normally 
very  loose,  only  posteriorly  at  the  point  of  en- 
trance of  the  vessels  the  fascia  is  thickened  and 
closely  united  to  the  capsule. 

Poulson,  in  studying  the  anatomy  of  the  neck 
in  relation  to  the  formation  of  abscesses  and  the 
spread  of  pus  through  the  cervical  tissues,  devel- 
oped a  method  of  injecting  the  fascial  sheaths 
with  colored  gelatine  by  which  he  was  able  to 
study  their  course  and  relations.  He  found  that 
the  fascial  layers  surrounding  the  muscles,  vessels, 
and  other  structures  of  the  neck,  formed  a  series 
of  completely  closed  tubes.  Some  of  the  points 
in  his  study  throw  light  on  the  relations  of  the 
inferior  thyroid  artery. 

Inject  gelatine  between  the  sternomastoid 
muscle  and  its  posterior  sheath,  and  a  space  is 
brought  to  light  which  extends  backward  and 
outward  to  the  sheath  of  the  carotid  vessels  and 
nerves. 

Inject  gelatine  under  the  fascia  surrounding 
the  vertical  muscles  of  the  neck  and  another 
space  is  demonstrated,  which  extends  almost 
directly  backward  to  the  fascia  covering  the  deep 
muscles  of  the  neck,  and  touching  the  carotid 
sheath  on  its  inner  aspect. 

Inject  gelatine  under  the  thyroid  fascia  and 
another  closed  space  between  it  and  the  thyroid 
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gland  is  demonstrated,  in  which  lie  the  superficial 
thyroid  veins  and  parathyroids. 

If  the  sheath  surrounding  the  carotid  vessels 
is  exposed  at  the  angle  of  the  jaw  and  gelatine 
injected  under  it,  the  liquid  flows  as  far  down  as 
the  thoracic  aperture  and  brings  to  light  still 
another  closed  space  which  contains  the  carotid, 
jugular,  and  pneumogastric,  and  appears  in  a 
cross  section  as  a  sharp,  wedge-shaped  area  l3ring 
on  the  prevertebral  fascia. 

The  inferior  thyroid  artery  lies  in  its  whole 
course  behind  this  sheath.  It  runs  at  first  up- 
ward to  a  point  about  a  finger's  breadth  below  the 
carotid  tubercle,  then  turns,  forming  its  well 
known  arch  witJi  the  convexity  upward,  runs 
downward,  then  inward,  and  pierces  the  thyroid 
fascia  at  the  point  where  it  is  crossed  by  the 
recurrent  laryngeal  nerve,  and  then  enters  the 
gland. 

A  further  discussion  of  Poulson's  study  would 
have  no  interest.  Indeed,  for  manifest  reasons, 
facilities  were  not  available  for  repeating  his 
experiments.  I  did  believe,  however,  that  careful 
dissection  would  be  able  at  least  to  show  whether 
the  spaces  which  he  describes  were  actual  ana- 
tomical realities  or  mere  artificial  products.  I  have 
made  a  number  of  such  dissections  and  am  con- 
vinced that  the  principal  spaces  which  he  de- 
scribes do  actually  exist  and  can  be  made  practical 
use  of  for  surgical  purposes.  In  the  light  of  this 
knowledge  it  is  plain  to  see  why  the  method  of 
exposing  the  inferior  thyroid  by  dislocating  the 
gland  forward  and  inward  placed  both  the  para- 
th)rroids  and  recurrent  laryngeal  in  danger,  and 
accounts  for  their  frequent  injury.  It  also  ex- 
plains why  former  methods  such  as  that  advo- 
cated by  Drobnik  and  Woelfler,  by  which  the 
inferior  thyroid  was  reached  from  the  outer  side 
of  the  stemomastoid  were  awkward  and  unsatis- 
factory though  perfectly  safe  so  far  as  the 
parathyroids  and  recurrent  laryngeal  were  con- 
cerned. 

Being  satisfied  then  that  we  have  such  a  space 
within  the  sheath  of  the  sternohyoid  and  sterno- 
thyroid muscles,  it  becomes  evident  that  here  we 
have  an  avenue  by  which  the  inferior  thyroid 
artery  may  be  exposed  with  safety  to  the  struc- 
tures connected  with  the  posterior  capsule,  since 
the  thickness  of  the  thyroid  fascia  intervenes; 
and  without  injury  to  the  carotid,  jugular,  or 
pneumogastric,  since  the  sheath  is  unopened. 

The  following  in  brief  are  the  steps  of  this 
procedure: 

The  usual  transverse  collar  incision  is  made, 
dividing  the  skin  and  platysma.  The  upper  flap 
is  freed  to  the  upper  border  of  the  thyroid  cartilage 


Then  at  a  point  opposite  the  middle  of  the 
thyroid  cartilage  the  fascia  over  the  vertide 
muscles  is  sUt  in  a  longitudinal  direction  a  finger's 
breadth  inside  the  border  of  the  stemomastoid 
muscle. 

This  slit  is  extended  upward  and  downward  for 
a  distance  of  about  two  inches.  With  narrow 
bladed  retractors  the  fascia  of  the  sternohyoid 
and  the  stemomastoid  muscle  is  drawn  outward, 
the  stemohyoid  and  sternothyroid  muscles  in- 
ward. The  finger  is  pushed  down  through  this 
space  until  the  pulsations  of  the  carotid  are  felt. 
By  blimt  dissection  the  fascia  just  to  the  median 
side  is  penetrated  when  the  finger  is  felt  to  be  in 
the  loose  areolar  tissue  in  front  of  the  longus 
colli  muscle.  Retractors  with  longer  blades  are 
then  substituted.  The  stemomastoid  and  caro- 
tid sheath  are  drawn  well  outward  while  the 
vertical  muscles  and  thyroid  gland  are  displaced 
inward.  The  space  back  of  the  carotid  sheath 
is  in  this  manner  well  exposed.  The  carotid 
tubercle,  which  is  the  important  landmark,  should 
now  be  located.  About  a  finger's  breadth  below 
the  tubercle,  the  artery  is  sought  for  with  two 
pairs  of  blimt  dissecting  forceps.  It  lies  in  the 
loose  connective  tissue  and  at  the  extreme  point 
of  its  arch  seems  to  be  surrounded  by  a  sling  of 
rather  firm  fascia  which  binds  it  to  the  carotid 
tubercle.  When  a  short  area  is  freed,  a  ligature 
may  be  passed  around  with  an  aneurism  needle. 
The  ligature  is  tied,  the  retractors  removed,  and 
the  parts  allowed  to  fall  back  to  their  natural 
places,  and  the  operation  of  intracapsular  thyroid- 
ectomy proceeded  with  in  the  usual  manner.  I 
have  worked  out  the  steps  of  this  procedure  on 
ten  cadavers,  enough  to  satisfy  myself  of  its 
technical  feasibility.  I  have  also  had  the  oppor- 
tunity of  carrying  it  out  once  on  the  living  pa- 
tient, a  woman  of  38  with  a  moderately  large 
colloid  goiter  which  had  been  giving  rise  to 
pressure  symptoms.  The  surface  of  the  goiter 
was  covered  with  numerous  dilated  thin-walled 
veins  which,  I  am  sure,  would  have  caused  very 
troublesome  haemorrhage  with  the  usual  pro- 
cedure. I  found  the  inferior  thjrroid  and  ligated 
it  without  difficulty,  in  fact,  requiring  no  more  time 
than  it  has  taken  to  describe  the  steps  of  the 
operation.  In  one  respect  it  was  easier  in  the 
living  patient  than  on  the  cadaver.  The  pulsa- 
tions of  the  artery  greatly  facilitated  finding  and 
exposing  it.  The  subsequent  steps  of  the  opera- 
tion were  greatly  simplified.  Some  of  the  larger 
veins  were  ligated  for  fear  of  the  possible  entrance 
of  air  into  them.  A  much  cleaner  dissection  was 
possible  when  freed  from  the  annoyance  of 
constant  haemorrhage.    It  was  possible  to  remove 
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the  goiter  leaving  an  intact  capsule  with  a  thin 
layer  of  gland  tissue  attached,  which  I  found  I 
could  fold  over  and  sew  together  in  such  a  way  as 
to  leave  no  raw  surface  exposed.  The  parathy- 
roids and  recurrent  laryngeal  were  not  disturbed, 
and  did  not  come  into  view  during  the  opera- 
tion. 

It  is  not  the  intention  to  recommend  this 
operation  as  a  routine  procedure.  In  fact,  in  the 
majority  of  thyroidectomies,  I  think  it  unneces- 
sary. But  now  and  then  cases  will  be  encountered 
which  are  so  vascular  that  such  a  procedure  will 
be  of  distinct  advantage.  For  such  cases  I  can 
recommend  it  as  being  both  safe  and  practical. 

I  presume  that  objections  may  be  raised  to  this 
operation  on  the  ground  of  anatomical  variations 
in  the  course  and  even  in  the  presence  of  the 
inferior  thyroid.  I  am  aware  that  such  anatomi- 
cal variations  do  exist,  but  I  do  not  believe  that 
they  are  of  sufficiently  frequent  occurrence  to 
constitute  a  serious  objection.  I  do  not  believe 
that  the  presence  of  a  large  goiter  will  materially 
disturb  the  relations  of  the  artery  behind  the 
carotid  sheath. 

In  my  dissections,  I  found  in  every  cadaver  that 
the  artery  at  the  top  of  its  arch  was  surrounded 
by  a  sling  of  firm  white  connective  tissue  which 


extended  upward  and  was  attached  to  the  carotid 
tubercle.  It  would  seem  that  this  sling  would  be 
sufficient  to  prevent  much  displacement  of  the 
artery. 

Another  objection  that  might  be  urged  is  that 
the  division  of  both  superior  and  inferior  thyroids 
outside  the  gland,  together  with  a  division  of  all 
the  gland  substance  at  the  isthmus,  would  so 
impair  the  circulation  of  the  posterior  capsule 
left  behind  that  the  parathyroids  would  atrophy. 
Investigations  have  been  made  which  go  to  show 
that  there  exists  an  anastomosis  between  the 
vessels  of  the  thyroid  and  the  surrounding  struc- 
tures. Woelfler  showed  that  ligation  of  all  the 
thyroid  vessels  in  the  dog  was  unable  to  produce 
necrosis  of  the  gland  if  it  was  left  undisturbed 
in  its  bed.  Only  when  it  was  dislocated  from  the 
surrounding  structures  did  necrosis  follow. 
Delore  and  Alamartine  have  shown  by  anatom- 
ical preparations  the  existence  of  such  an  anas- 
tomosis in  man  also. 

Experience  in  my  one  operative  case  leads  me 
to  believe  that  enough  circulation  remains  to 
supply  the  parathyroids.  A  small  but  persistent 
oozing  was  noticed  from  the  raw  surface  of  the 
posterior  capsule  which  persisted  until  the  edges 
were  folded  over  and  sewed  together. 
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THIS  experimental  study  was  undertaken 
for  the  purpose  of  investigating  the 
tissue  changes  which  follow  the  inter- 
position of  certain  substances  between 
denuded  joint  surfaces,  beUeving  that  the 
facts  gained  from  such  a  study  must  ulti- 
mately form  the  basis  for  the  surgical  treat- 
ment of  ankylosis. 

Experience  has  proven  that  better  results 
are  obtained  by  the  use  of  organic  rather  than 
inorganic  substances,  and  in  these  experiments 
only  organic  substances  were  used. 

Helferich  (i)  is  credited  with  the  first  suc- 
cess with  the  interposition  method.  In  1893 
he  exhibited  to  the  Twenty-third  Congress  of 
German  Surgeons  a  child  who  had  regained 
motion  in  bony  ankylosis  of  the  temporo- 
maxillary  joint  after  the  interposition  of 
flaps  of  temporal  muscle.  The  use  of  muscle 
flaps  was  rapidly  extended  to  other  stiff 
joints  by  Rochet,  Hoffa,  Nelaton  and  others. 
Gluck  (2)  made  use  of  skin  flaps,  Chlumsky 
(3)  and  Hoffa  (4)  have  used  non-absorbable 
substances,  such  as  plates  of  magnesium, 
silver,  tin,  celluloid  and  rubber,  and  later 
Hoffa  used  decalcified  bone.  J.  B.  Murphy 
(5)  used  flaps  of  fascia  that  contained  as  much 


fat  as  possible.  Kirschner  (6)  then  demon- 
strated that  fascia  could  be  transplanted  free 
and  still  retain  its  vitality,  and  many  operators 
have  employed  free  fascia  transplants.  W. 
S.  Baer  (7)  has  employed  chromacized  pig's 
bladder. 

In  1905,  J.  B.  Murphy  (5)  reported  two 
experiments  on  animals  in  which  the  hip 
joints  were  operated  upon.  After  destruction 
of  the  joint  surfaces,  a  broad  fascia  flap  with  a 
pedicle  was  interposed.  On  dissection  and 
microscopic  study.  Murphy  believed  that  the 
transplanted  flaps  of  fascia  led  to  the  forma- 
tion of  a  new  joint  cavity,  which  he  calls  a 
bursa,  and  which  was  analogous  to  the  normal 
embryological  development  of  a  joint  cavity. 

Recently,  Sumita  (8)  has  studied  experi- 
mentally Pajnr's  surgical  treatment  of  anky- 
losis, using  the  hip,  the  knee,  and  the  ankle 
joints  of  dogs.  The  joint  surfaces  were  de- 
nuded of  cartilage  and  pedimculated  flaps  of 
muscle,  tendon,  and  fasda  were  interposed. 
The  results  were  studied  by  X-ray,  dissection, 
and  microscopically.  He  finds  that  the  inter- 
posed tissues  imdergo  a  fibrous  degeneration, 
which  leads  to  the  formation  of  a  cavity, 
which  not  only  prevents  bony  imion,  but  also 
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takes  on  the  characteristics  of  a  joint  cavity. 
This  he  thinks  is  more  like  a  ganglion,  as 
described  by  Ledderhose  (9)  than  a  bursa. 
Sumita  believes  that  the  pressure  of  the  bones 
on  the  interposed  tissue,  leading  to  haemor- 
rhage and  degeneration,  is  the  main  factor  in 
the  production  of  this  cavity.  He  believes 
also  that  it  arises  within  the  interposed  tissue 
rather  than  around  it.  He  also  describes  the 
interposed  tissue  as  clinging  to  the  denuded 
bone  surfaces,  like  periosteum,  thus  inhibiting 
growth  of  bone.  Sumita  observed  no  marked 
difference  in  the  behavior  of  the  different 
tissues  used,  but  he  feels  that  better  results 
follow  the  use  of  fascia  than  of  muscle,  or 
tendon. 

Kirschner  (6)  has  shown  that  free  fascia 
transplants  require  very  little  nourishment 
and  that  they  remain  viable  when  transplant- 
ed into  various  tissues.  Davis  (10)  reports 
the  transplantation  of  fascia  into  a  joint, 
where  it  remained  alive,  preserving  its  mor- 
phological characteristics.  Sumita  dismisses 
the  use  of  free  fascia  transplants  into  joints, 
with  the  statement  that  Payr  has  not  suc- 
ceeded with  them  clinically,  and  that  their 
ultimate  fate  is  unknown. 

Neff  (2)  reports  four  experimental  arthro- 
plasties on  dogs,  three  of  which  died  of  infec- 
tion. The  fourth  healed  after  the  knee  was 
excised  and  rectus  aponeurosis  was  placed 
over  the  denuded  femur,  tibia,  and  patella. 
The  dog  lived  four  months.  Dissection  of 
the  joint  showed  the  capsule  reformed  and  the 
tibia  and  femur  separated  by  a  pad  of  con- 
nective tissue,  which  is  firmly  adherent  to  the 
bone  above  and  below.  This  pad  contained  two 
bursal  sacs,  each  one  half  inch  in  diameter,  and 
filled  with  clear,  thick  fluid.  These  had  formed 
where  pressure  was  greatest.  Microscopic 
examination  showed  walls  of  fibrous  connec- 
tive tissue,  in  which  the  cells  were  closely 
packed  together.  There  was  no  evidence  of 
flattening  of  these  cells. 

In  our  study,  the  operative  method  was  as 
follows  in  all  experiments,  except  for  slight 
variations  which  are  specifically  indicated. 
The  knee  joint  of  the  dog  was  used  on  account 
of  its  easy  access.  After  the  animal  was  com- 
pletely anaesthetized  with  ether,  the  hair  was 
removed   by   saturated   solution   of  sodium 


sulphide;  the  skin  was  cleaned  with  soap, 
water  and  alcohol  and  excluded  from  the 
operative  field  by  towels  immediately  after 
incision.  The  joint  cavity  was  opened  by  a 
lateral  incision  parallel  to  the  patellar  tendon. 
The  patella  and  its  tendon  were  displaced 
medianwards  and  turned  over.  The  joint 
surface  of  the  patella  and  the  anterior  surface 
of  the  femoral  condyles  were  denuded  of 
cartilage.  The  substance  to  be  studied  was 
then  placed  over  the  denuded  femur  and 
sutured  in  place  with  fine  silk.  The  patella 
and  its  tendon  were  replaced.  The  joint  was 
closed  in  layers  with  interrupted  silk  sutures. 
The  skin  was  closed  with  Halsted's  epithelial 
stitch.  In  some  instances  simply  a  collodion 
dressing  was  applied;  in  others,  the  limb  was 
put  up  in  semiflexed  position,  with  dry  gauze 
and  plaster  of  Paris  dressing.  The  post-oper- 
ative care  of  all  animals  was  such  as  to 
prevent,  as  much  as  possible,  pain  and 
suffering.  All  animals  were  sacrificed  with 
chloroform. 

Twenty-six  experiments  were  done  on 
twenty-five  dogs.  Two  infected  knee-joints, 
as  well  as  two  instances  in  which  an  operation 
was  done  at  the  hip,  are  not  included  in  our 
study. 

We  have  experimented  with  the  following 
substances: 

1.  Cargyle's  membrane. 

2.  Free  fascia  from  the  fascia  lata. 

3.  Pedunculated  fascia  flaps. 

4.  Chromacized  pigs'  bladder  (Baer). 

5.  Fascia  impregnated  with  metallic  silver. 
Our  primary  object  was  not  the  study  of 

functional  results.  In  fact,  we  are  inclined  to 
doubt  the  possibility  of  producing  a  stiff  joint 
by  the  experimental  destruction  of  joint 
surfaces  as  above  described. 

In  general,  the  point  we  sought  to  deter- 
mine regarding  these  inserts  and  transplants 
was  the  behavior  of  the  experimental  joint 
as  above  described  to  these  various  substances; 
specifically,  to  determine  the  possibility  of 
the  interposed  substance  healing  in,  the  length 
of  time  it  may  persist,  the  amount  of  reaction 
it  produces,  and  its  efficiency  as  a  factor  in  the 
restoration  of  an  anatomical  articulation. 

To  obtain  additional  information  as  regards 
the  behavior  of  the  surrounding  tissues  to 


ALUSON  AND  BROOKS:   MOBILIZATION  OF  ANKYLOSED  JOINTS 


647 


these  substances,  we  implanted  them  be- 
neath the  rectus  abdominalis  muscle. 

The  operative  method  above  described 
produces  a  definite  experimental  condition 
which  is  as  follows:  Two  joint  surfaces,  with 
the  cartilage  removed,  are  held  in  apposition, 
separated  only  by  the  experimental  substance. 

The  results  which  follow  this  experimental 
condition  without  the  interposition  of  any 
substance  between  the  denuded  surfaces  were 
studied  in  three  experiments.  The  following 
experiment  alone  is  necessary  of  description: 

Experiment  No,  22.  Usual  operation,  patella  and 
anterior  femoral  surfaces  denuded,  joint  closed  with 
nothing  interposed  between  denuded  surfaces, 
slightly  flexed  and  flxed  in  plaster  of  Paris  dressing. 
On  the  sixteenth  day  the  plaster  bandage  was  re- 
moved. Healing  had  taken  place  per  primum.  On 
the  twenty-first  day  the  animal  was  sacrificed.  On 
opening  the  knee  joint,  there  was  slight  excess  of 
free  fluid.  The  patella  and  quadriceps  tendon  were 
adherent  to  femur  by  a  mass  of  new-formed  connec- 
tive tissue. 

I.  cargyle's  membrane 

ExperimetU  No.  28.  Usual  operation:  a  piece  of 
Cargyle's  membrane  was  interposed  between  the 
denuded  femur  and  patella.  The  joint  was  fixed  in 
plaster. 

Fifth  day:  The  plaster  was  removed.  The 
wound  was  healing  per  primum.  There  was  very 
little  swelling.  No  discharge.  The  animal  was 
sacrificed.  On  opening  the  joint,  it  was  found  that 
the  patella  and  quadriceps  tendon  were  bound  to  the 
denuded  femur  by  a  mass  of  granulation  tissue. 
The  inserted  membrane  had  entirely  disappeared 
but  for  a  small  piece  imbedded  in  the  granulation 
tissue. 

In  experiment  No.  14,  performed  previously 
to  the  above,  the  animal  was  sacrificed  at  the 
end  of  ten  days,  at  which  time  the  inserted 
Cargyle's  membrane  had  completely  dis- 
appeared. The  denuded  joint  surfaces  were 
bound  together  by  newly  formed  connective 
tissue. 

SUMMARY 

From  these  experiments,  it  is  clear  that 
Cargyle's  membrane  persists  in  joints  less 
than  ten  days.  The  opposed  joint  surfaces 
became  united  by  granulation  tissue,  as  in  the 
experiments  where  no  substance  was  inter- 
posed. 

n.    PREE  FASCIA  TRANSPLANTS 

Experiment  No.  3.  The  usual  operation  was  done 
on  the  right  knee.    The  joint  surface  of  the  patella 


was  sawed  off.  The  anterior  joint  surface  of  the 
femoral  condyles  was  curetted  down  to  bare  bone. 
A  piece  of  fascia  lata  was  placed  over  the  denuded 
femur  and  sutured  in  position  with  fine  silk.  The 
joint  was  closed  and  a  collodion  dressing  applied. 
No  plaster  was  used.  Another  piece  of  fascia  lata 
was  transplanted  into  the  abdominal  wall  under  the 
rectus  muscle. 

Third  day:  Operative  wounds  show  very  little 
swelling  and  redness.     No  discharge. 

Eighth  day :  The  animal  is  beginning  to  put  some 
weight  on  the  leg. 

Twenty-seventh  day:  Operative  wounds  have 
healed  per  primum.  Animal  walks  on  leg,  with  only 
a  slight  limp. 

Twenty-ninth  day :  Dog  sacrificed.  Passive  mo- 
tion unimpaired.  There  is  some  grating  in  the 
joint  on  motion.  On  opening  the  joint  cavity,  there 
is  a  slight  excess  of  fluid,  slightly  blood-tinged.  The 
joint  surface  of  the  patella  is  smooth,  but  shows  bare 
bone  in  spots.  The  patella  has  been  slightly  dis- 
placed, until  it  lies  over  the  internal  condyle.  The 
denuded  area  on  the  femur  is  rough,  but  the  surface 
is  covered  for  the  most  part  with  a  thin  layer  of 
translucent  tissue.  In  areas,  especially  on  the  in- 
ternal condyle  over  which  the  patella  has  rested,  the 
bone  is  quite  bare.  The  joint  contains  no  adhesions. 
There  is  nothing  in  the  joint  which  suggests  a  rem- 
nant of  the  fascia  transplant. 

The  site  of  the  fascia  transplant  in  the  abdominal 
wall  was  excised  en  bloc. 

Microscopical  study:  Microscopical  sec- 
tions were  prepared  of  the  patella,  the  de- 
nuded femur  and  site  of  the  fasda  transplant 
in  the  abdominal  wall.  The  sections  of  the 
denuded  femur  showed  the  surface  quite  im- 
even.  The  greater  portion  of  the  surface  is 
covered  by  a  layer  of  newly  formed  fibrous 
tissue,  the  cells  of  which  are  elongated  and 
arranged  in  layers  parallel  to  the  free  surface. 
In  some  areas  the  most  superficial  of  these  cells 
show  a  striking  similarity  to  synovial  mem- 
brane. In  other  areas  the  bone  is  quite  bare. 
No  trace  of  the  fascia  transplant  is  seen. 
.The  bone  and  the  cartilage  are  especially 
interesting.  Along  the  surface  of  the  cancel- 
lous bone  which  had  been  denuded  of  its  joint 
covering  there  is  little  or  no  evidence  of  new 
bone  formation,  the  bone  trabeculae  being  in 
the  same  condition,  apparently,  as  they  were 
left  at  the  end  of  the  operation.  Along  the 
lateral  and  medial  sides  of  the  condyles,  just 
under  the  joint  cartilage  which  had  not  been 
interfered  with  in  the  operative  procedure, 
there  are  small  islands  of  new  bone  formation. 
In  the  groove  between  the  condyles,  small 
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Fig.  I.  Experiment  No.  3.  Free  piece  o(  fascia  lata 
transplanted  under  the  rectus  abdominalis  muscle  twenty- 
eight  days.  T,  transplanted  fascia;  M,  rectus  muscle; 
S,  silk  suture;  P,  peritoneum. 

pieces  of  the  joint  cartilage  had  been  left  by 
the  curette.  These  islands  of  cartilage  show 
the  normal  flattened  cartilage  spaces  changed 
into  larger,  irregular  spaces,  which  contain 
several  cartilage  cell  nuclei.  Beyond  this, 
there  was  no  evidence  of  cartilage  regenera- 
tion. 

Sections  of  the  patella  showed  the  free  sur- 
face to  be  bare  bone,  with  no  covering  what- 
ever. Attached  to  the  patella  tendon  is  a 
small  tag  of  oedematous  Abrous  tissue,  which 
may  represent  a  small  remnant  of  the  fascia 
transplant. 

Microscopic  examination  of  the  site  of  the 
transplantion  of  the  fascia  into  the  abdominal 
wall  shows  the  transplant  healed  in  so  that  it 
is  continuous  with  the  surrounding  tissues. 
The  normal  histology  is  perfectly  preserved. 
There  is  no  evidence  of  degeneration,  and  no 
sign  of  any  cavity  formation.     (Fig,  1.) 

Experiment  No.  iS.  The  same  operative  proce- 
dure was  carried  out  as  in  experiment  No,  3.  At  the 
end  of  the  operation  the  joint  was  dressed  with  dry 
gauze  and  put  up  in  plaster  of  Paris  in  a  semiflexed 
attitude. 

Sixth  day:  Animal  is  in  good  condition.  Plaster 
dressing  is  clean  and  intact. 

Twentieth  day:  Plaster  removed.  Healing  per 
primum.     Animal  looks  thin. 

Twenty-first  day:  The  dog  walks  on  the  leg 
with  a  limp.     The  joint  is  normal  in  shape. 


Twenty-second  day:  The  animal  has  a  profuse 
nasal  discharge  and  a  cough.  Sacrificed.  Passive 
motion  unimpaired.  Joint  cavity  contains  no  excess 
of  fluid.  There  are  no  adhesions  in  the  joint.  (Fig. 
2.)  The  joint  surface  of  the  patella  is  smooth. 
The  denuded  femur  shows  an  uneven  surface.  Both 
bones  are  covered  by  a  thin  layer  of  translucent 
tissue.  The  fascia  transplant  has  disappeared  but 
for  a  small  piece  adherent  to  the  joint  capsule  and 
patella  tendon  below  the  margin  of  the  patella. 

Microscopical  examination:  Sections  were 
cut  of  the  denuded  femur  and  the  lower  mar- 
gin of  the  patella,  including  the  remnant  of 
the  fascia  transplant.  The  denuded  femur  is 
entirely  covered  by  a  thin  layer  of  newly 
formed  fibrous  tissue,  growing  from  the  nar- 
row spaces.  The  most  superficial  cells  are 
spindle-shaped  and  are  arranged  with  their 
long  axes  parallel  with  the  free  surface.  The 
free  surface  is  made  up  of  a  thin  layer  of  eosin 
staining  material,  hyaline  in  character.  There 
is  no  evidence  of  regeneration  of  the  synovial 
membrane.  (Fig.  3.)  There  is  no  evidence 
of  new  bone  formation  and  no  sign  of  cartilage 
regeneration.  The  section  taken  for  the  study 
of  the  remnant  of  the  fascia  transplant  passed 
through  the  lower  margin  of  the  patella,  where 
the  joint  cartilage  had  not  been  entirely  re- 
moved. The  remnant  of  the  transplajited 
fascia  shows  extensive  degeneration.  There 
are  areas  which  show  hyaline  degeneration, 


Fig.  a.  Experiment  No.  iS.  Free  piece  of  hsda  Uta 
transplanted  mto  joint  twenty-one  days.  The  imiit  has 
been  opened  by  lateral  and  medial  lonptudinal  mcisions. 
The  quadriceps  tendon,  the  patella  and  its  tendon  aie 
turned  down.  A,  denuded  area  on  the  femur;  P,  patdla; 
T,  remnant  of  the  transplanted  (asda. 
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and  others  showing  a  massive  necrosis.  The 
whole  tissue  is  oedematous.     (Fig.  4.) 

Experiment  No.  12.  The  same  operative  proce- 
dure was  carried  out  as  in  Exfieriment  No,  18.  The 
joint  was  &ied  with  plaster  in  a  semiflexed  attitude. 

Seventh  day:  Dog  is  in  good  condition.  Plaster 
undisturbed. 

Fifteenth  day:  Plaster  removed.  Healing  per 
primum.  The  joint  was  not  moved  and  the  plaster 
was  reapplied. 

Thirty-first  day:  Animal  found  dead.  Autopsy 
showed  a  bilateral  uterine  horn  infection,  puerperal 
in  origin.  Passive  motion  in  joint  is  fairly  good. 
Complete  extension  is  not  possible.  On  opening  the 
joint,  no  excess  of  fluid  is  seen.  Passing  between  the 
patella  and  denuded  portion  of  the  ftmur  are  two 
short,  white,  fibrous-like  bands,  roughly  3  mm. 
broad  and  4  mm.  long.  These  bands  are.  undoubt' 
edly,  remnants  of  the  transplanted  fascia.  These 
bands  certainly  limit  motion  in  the  joint,  and  it  is 
easily  demonstrated  that  motion  in  either  direction 
from  the  angle  of  fixation  produces  tension  on  these 
bands  of  tissue.  The  denuded  bones  were  otherwise 
covered  with  a  thin  layer  of  translucent  tissue. 
(Fig.  S-) 


Fig.  4.  Experiment  No.  18.  Cross  section  of  the  lower 
margin  of  the  patella  with  the  remnant  of  the  fascia  trans- 
plant as  shown  in  Fig.  2.  C,  joint  cartilage  which  was  not 
removed  from  the  margin  of  the  patella;  TT,  fascia  trans- 
plant showing  hyaline  degeneration  at  T  and  actual 


Microscopical  examination:  Microscopical 
sections  were  cut  of  the  denuded  femur,  so 
that  the  section  passed  through  one  of  the 
bandlike  adhesions  between  tiie  femur  and 
patella.  The  section  shows  the  denuded 
cancellous  bone  to  be  covered  over  by  a  thin 


layer  of  fibrous  tissue.  Over  a  portion  of  the 
free  surface  there  is  a  row  of  large,  pale  cells, 
columnar  and  spindle-shaped,  and  arranged 
similarly  to  columnar  epithelium  (see  Fig.  6). 
These  cells  were  thought  to  be  regenerating 
synovial  endothelium.  The  band  of  tissue 
which  united  the  femur  and  patella  is  com- 
posed of  a  rather  cellular  connective  tissue. 
At  the  area  of  its  insertion  into  the  femur  the 
fibrous  bundles  of  the  normal  fascia  persist. 
Other  than  this  band  of  tissue,  there  is  no 
evidence  of  the  persistence  of  the  transplant. 
Except  for  a  few  islands  of  new  bone  under 
the  remaining  joint  cartilage  on  the  lateral 
and  medial  sides  of  the  condyles,  no  new  bone 
formation  is  seen. 


Fig.  3.  Experiment  No.  18.  Cross  section  of  the  de- 
nuded femur  shown  in  Fig.  1.  F,  cancellous  bone;  C.  joint 
cartilage  which  was  not  removed  from  the  margin  of  the 
condyle;  L.  layer  of  fibrous  tissue  covering  the  bone  ^icules; 
X,  fibrinous  exudate. 


SUMMARY 

In  experiment  No.  3,  in  which  the  local 
post-operative  conditions  were  observed  di- 
rectly, there  was  no  discharge  and  very 
slight  swelling.  In  experiments  No.  18  and 
No.  1 2  the  limb  was  put  up  in  plaster  of  Paris 
dressing,  but  there  was  no  evidence  of  any 
greater  local  reaction.  In  experiment  No.  3 
the  free  fascia  transplant  had  entirely  dis- 
appeared by  the  twenty-ninth  day.  In 
experiment  No.  18  there  remained  only  a 
small  portion  after  twenty-two  days,  which 
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Fig.  5.  Eipeiiment  No.  iz.  Free  piece  of  fascia  lata 
transplanted  into  the  Icnee-joint  thirty-ooe  days.  Note 
the  small  pottion  of  the  transplant  (A)  which  has  remained 
viable  and  has  joined  the  denuded  femur  and  patella. 

showed  microscopically  evidence  of  rapid 
degeneration.  In  experiment  No.  iz,  after 
thirty-one  days,  the  transplant  persisted  only 
in  small  islands  which  were  attached  to  the 
joint  surfaces,  and  which  preserved  the  histo- 
logical characteristics  of  fascia.  In  no  in- 
stance did  the  entire  transplant  persist  in  the 
joint.  This  is  contrary  to  its  behavior  when 
transplanted  into  soft  parts,  where  it  persists, 
as  has  been  demonstrated  by  Kirschner, 
Lewis,  Davis,  and  others,  and  as  is  shown  in 
experiment  No.  3.  In  experiment  No.  12 
the  persisting  islands  of  fascia  had  not  covered 
the  denuded  bone  as  a  joint  surface,  but  had 
rather  assumed  the  characteristics  of  ad- 
hesions between  the  joint  surfaces.  The  de- 
nuded bones  had  in  each  instance  been  cov- 
ered over  with  newly  formed  connective  tissue, 
arising  from  the  marrow  spaces.  In  the  two 
experiments  in  which  the  fascia  transplant 
had  entirely  disappeared  there  were  no  ad- 
hesions between  the  denuded  surfaces.  A 
striking  feature  in  each  instance  was  the  lack 
of  new  bone  formation  from  the  cancellous 
bone  from  which  the  cartilage  had  been  re- 
moved. The  shght  new  bone  formation  which 
was  observed  was  under  the  cartilage  which 
remained  on  the  sides  of  the  condyles. 

UI.    PEDUNCULATED   FASCIA   TRANSPLANTS 

In  this  series  of  the  experiments  the  opera- 
tive procedure  was  in  every  way  the  same 
as  in  the  free  transplants,  except  that  the 
piece  of  fascia  was  left  attached  by  a  broad 


Fig.  6.  Experiment  No.  13.  Cross  section  of  the  de- 
nuded area  femur  through  the  adhesion  shown  in  Fig.  j. 
F,  cancellous  bone  from  which  the  joint  cartilage  was  it- 
moved;  L,  layer  of  new-formed  fibrous  tissue  covering  the 
spicules  of  bone;  N,  layer  of  columnar  cells  probably  pro- 
liferating endothelial  cells;  A,  persistent  part  of  fascia 
transplant  which  formed  an  adhesion  between  the  dmuded 
joint  surfaces. 

pedicle.  In  the  closure  of  the  joint,  great 
care  was  taken  that  the  pedicle  was  not  con- 
stricted. The  fascia  flap  was  dissected  up, 
leaving  the  adherent  fat.  No  attempt  was 
made  to  include  with  the  flap  the  subcutane- 
ous fat. 

Experiment  No.  4.  In  this  experiment  the  opera- 
tive wound  was  dressed  with  a  collodion  dressing. 
No  plaster  was  used. 

Second  day:     Very  little  swelling.     No  discharge. 

Seventh  day:  Wound  healed  per  primum.  The 
dog  puts  the  foot  to  the  floor  occasionally,  but  does 
not  use  it  in  walking. 

Twelfth  day:    The  animal  does  not  use  the  leg. 

Twenty-fifth  day:  The  dog  walks  on  the  leg 
with  a  limp. 

Twenty-eighth  day;  Sacrificed.  Passive  motion 
in  the  joint  good.  There  is  some  grating  on  motion. 
On  opetiing  the  joint,  there  is  a  slight  excess  of  free 
fluid,  slightly  blood-tinged.  There  are  no  adhesions 
between  the  patella  and  femur.  The  bones  are. 
apparently,  entirely  covered  with  a  thin,  translucent 
layer  of  newly  formed  tissue.  The  fascia  transplant 
has  entirely  disappeared,  except  [or  the  pedicle, 
which  persists  as  a  band  running  from  the  lateral 
condyle  to  the  site  of  the  incision  in  the  joint  capsule. 

Microscopical  examination:  Sections  of  the 
denuded  femur  show  the  spicules  of  cancellous 
bone  covered  with  a  layer  of  newly  formed 
connective  tissue,  containing  many  blood 
vessels.  The  cells  along  the  surface  are 
elongated  and  arranged  with  their  long  axes 
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Fig.  7.  Experiment  No.  4.  TransplanUtion  of  pedun- 
culated flap  ot  fascia  lata  into  knee-joint  twenty-seven  days. 
F,  cancellous  bone;  X.  small  island  of  the  transplanted 
(aiscia  which  has  persisted,  or  possibly  a  piece  of  cartilage 
which  has  undergone  a  fibrous  change.  Note  that  the 
new-formed  layer  of  fibrous  tissue  (L),  which  has  formed 
over  the  spicules  of  bone,  also  has  grown  over  (hi'  island  of 
tissue,  illustrating  the  point  that  the  free  jobt  surface  is 
formed  by  new  fibrous  tissue. 

parallel  to  the  surface.  Lying  over  the 
spicules  of  bone  near  the  middle  of  the  de- 
nuded area  there  is  a  small  island  of  tissue, 
which  is  evidently  not  newly  formed  tissue. 
This  island  is  composed  of  strands  and  areas 
of  a  structureless  hyaline -like  tissue,  which 
stains  strongly  with  eosin.  Scattered  through 
this  tissue  there  are  elongated  and  triangular 
nuclei.  Growing  over  the  top  of  this  island 
of  tissue  is  a  layer  of  newly  formed  connective 
tissue,  which  is  continuous  with  that  covering 
the  surrounding  bone.  (Fig.  7.)  Just  what  this 
tissue  represents  cannot  be  positively  stated, 
but  it  seems  most  probable  that  it  is  a  small 
island  of  the  transplanted  fascia.  It  may 
represent  a  small  piece  of  cartilage  which  was 
left  on  the  bone  and  which  has  undergone 
fibrous  change  and  degeneration.  The  striking 
point,  however,  is  the  fact  that  in  the  heahng 
process  the  newly  formed  connective  tissue 
has  covered  it  over  so  that  it  is  entirely  buried 
and  does  not  form  a  part  of  the  free  surface. 
There  is  no  new  bone  formation  from  the 
spicules  of  cancellous  bone.  At  one  margin  of 
the  denuded  area  under  the  cartilage  there  is 
a  small  amount  of  a  typical  bone  formation. 


Fig.  8.  Experiment  No.  15.  Transplantation  of  a 
pedunculated  flap  of  fasda  lata  in  the  knee-joint  forty-two 
days.  The  joint  has  been  opened  by  a  median  longitudinal 
incision  and  the  patella  tendon  cut  across  at  A.  F.  de- 
nuded area  on  the  femur;  Pt,  patella;  T.  tendon;  Pd,  per- 
sistent pedicle  of  the  trao^lant  extending  from  the  site  ol 
the  operative  incision  to  the  margin  of  the  denuded  area 
on  the  femur. 

Experiment  No.  13.  The  same  operative  proce- 
dure was  carried  out  as  in  experiment  No.  4.  At  the 
end  of  the  operation  the  joint  was  slightly  flexed  and 
put  up  in  plaster  of  Paris. 

Third  day:  Plaster  in  good  condition.  No 
swelling. 

Sixteenth  day:  Plaster  removed.  Healing  per 
primum.  Plaster  reapplied,  without  movement  of 
the  joint. 

Twenty-third  day:  The  animal  has  torn  off  the 
plaster  bandage  during  the  past  two  days.  In 
walking  the  leg  is  occasionally  used,  but  it  is  usually 
carried  flexed. 

Forty-third  day:  Animal  does  not  use  the  leg  in 
walking,  but  carries  it  slightly  flexed.  Passive  mo- 
tion seems  good  and  there  is  apparently  only  a  slight 
tendency  to  resist  passive  motion.  Sacrificed.  On 
opening  the  joint  there  is  no  excess  of  free  fluid. 
There  are  no  adhesions  between  the  denuded  femur 
and  patella.  The  denuded  areas  are  covered  over 
by  a  thin  layer  of  newly  formed  fibrous  tissue.  The 
surfaces  are  quite  smooth.  The  transplanted  fascia 
remains  only  as  a  band  between  the  lateral  margin 
of  the  femur  and  the  site  of  incision  in  the  joint  cap- 
sule. (Fig.  8.)  The  remaining  pedicle  is  a  strong 
band,  1.75  cm.  in  breadth,  which  looks  quite  like 
normal  fascia  lata.     When  the  joint  is  held  flexed 
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Fig.  9.  Experiment  No.  ij.  Section  of  the  denuded 
area  on  the  femur  shown  in  Fig.  S.  F,  cancellous  bone;  L, 
layer  of  new  formed  fibrous  tissue,  which  covers  the  bone 
Spicules  except  [or  the  elevated  area  to  the  left  of  X.  The 
pressure  of  tne  overlying  patella  mmt  have  been  borne  by 
this  devated  are*.  The  section  is  reproduced  for  the  ptir- 
pose  of  showing  the  necessity  of  keeping  the  joint  surfaces 
free  From  pressure  in  order  that  the  bare  bone  may  be  cov- 
ered over  by  fibrous  tissue. 

at  an  angle  of  go  degrees  (about  the  angle  at  which 
the  animal  held  the  limb),  the  band  is  under  no  ten- 
sion. Motion  in  either  direction  from  this  angle 
produces  tension  on  the  band. 

Microscopical  examination:  Sections  were 
cut  of  the  patella,  the  denuded  area  of  the 
femoral  condyles  and  of  the  persistent  pedicle 
of  the  transplant.  The  femur  was  found  to 
be  almost  completely  covered  over  by  a  thin 
layer  of  newly  formed  connective  tissue. 
Along  the  free  surface,  the  cells  are  elongated 
and  arranged  in  layers  parallel  with  the  sur- 
face. The  superficial  cells  resemble  very 
much  endothelial  cells.  There  is  one  small 
area  in  which  the  bone  projects  slightly  above 
the  surrounding  bone,  and  over  this  elevated 
portion  there  is  no  connective  tissue  covering, 
the  bone  spicules  being  quite  bare.     (Fig,  9.) 

Sections  of  the  patella  showed  that  the  joint 
cartilage  had  not  been  entirely  removed;  a 
very  thin  layer  had  been  left.  There  was  no 
new  bone  formation  to  be  seen  anywhere. 
Sections  of  the  remaining  pediae  of  the  trans- 
planted fascia  showed  it  to  be  histologically 
the  same  as  normal  fascia  lata.     (Fig.  10.) 

Experiment  No.  8.  The  same  operation  as  in 
experiment  No.  4.     The  joint  was  not  fixed. 

Second  day:     Slight  swelling.     No  discharge. 

Sixth  day;  Wound  healing  per  primum.  Does 
not  use  the  leg. 


Fig.  lo.  Experiment  No.  13.  Section  of  the  joint  aq>- 
sule  from  the  site  of  operative  indaion  showing  the  pa- 
sistcnt  pedicle  of  the  fascia  transplant  shown  in  Fig.  S. 
S,  silk  suture;  P,  pedicle  of  the  fascia  transplant. 

Twentieth  day:  Wound  healed.  Animal  does 
not  use  the  leg  at  all;  carries  it  flexed.  Passive  mo- 
tion fair. 

Twenty-second  day:  The  animal  was  accidental- 
ly killed  in  a  fight.  Passive  motion  is  unimpaired. 
There  is  some  grating  in  the  joint.  On  opening  the 
joint,  there  is  an  excess  of  free  fluid.  The  patella 
and  patella  tendon  are  free.  The  only  part  of  the 
transplant  which  remains  is  the  pedicle,  which  forms 
a  band  which  extends  from  the  upper  margin  of  the 
denuded  area  on  the  femur  to  the  site  of  the  incision 
in  the  joint  capsule.  The  silk  sutures  marking  the 
original  area  covered  by  the  fascia  remain,  but  there 
is  no  evidence  in  gross  of  that  part  of  the  fascia  flap 
which  covered  the  denuded  bone.  The  denuded  fe- 
mur and  patella  are  covered  by  a  thin  layer  of  trans- 
lucent newly  formed  tissue. 

Microscopical  examination:  Sections  of  the 
denuded  femur  and  patella  and  of  the  persist- 
ent fascia  pedicle  were  prepared.  The  bones 
were  found  to  be  covered  over  by  a  layer  of 
newly  formed  connective  tissue.  The  cells 
were  elongated  and  arranged  parallel  to  the 
free  surface.  The  most  superficial  cells  in  the 
areas  strongly  resembled  endothelial  cells. 
In  no  place  was  there  any  evidence  of  the 
persistence  of  the  fasda  transplant  over  the 
denuded  bones.     (Fig.  11.) 

The  bones  showed  no  new  formation  where 
the  joint  cartilage  had  been  removed.  Near 
one  margin  of  tihe  femoral  condyles  the  saw 
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Fig.  II.  EipenmcDt  No.  8.  Cross  section  o[  the  de- 
nuded femoial  condyles  twenty-eight  days  aFter  transplant 
of  a  pedided  Bap  of  fascia  lata.  F.  cancellous  bone;  C, 
epiphyseal  cartilage;  L,  layer  of  new-Iomied  connective 
tissue  covering  the  l>one  spicules. 

had  passed  slightly  into  the  epiphyseal  carti- 
lage. Here  there  was  a  small  amount  of 
newly  formed  bone.  Also  at  one  margin  of 
the  patella,  where  the  saw  had  injured  the 
jimction  of  the  patella  and  the  patellar 
tendon,  there  was  a  small  area  of  newly  formed 
bone. 

Sections  of  the  remaining  fascia  pedicle 
show  it  to  be  composed  of  tissue  histologically 
identical  with  normal  fascia,  except  that  the 
fibrous  bundles  are  irregular  and  tortuous. 
Attached  to  the  remaining  piece  of  fascia  are 
numerous  villous-like  growths  composed  of 
new  connective  tissue  cells  and  covered  with 
cells  which  are  apparently  proliferating 
synovial  membrane. 

Experiment  No.  25.  The  same  operation  was 
done  as  in  experiment  No.  13.  The  joint  was  fixed 
in  plaster. 

Fifteenth  day:  Plaster  removed.  Healing  per 
primiun. 

Thirtieth  day:  The  animal  is  beginning  to  use 
the  leg. 

Fortieth  day;     Passive  motion  impaired,   com- 

E>lete  extension  not  possible.  The  dog  wallts  on  the 
eg  with  a  slight  limp. 

Sixtieth  day:  Animal  found  dead.  Passive  mo- 
tion possible  to  complete  flexion.  Extension  is 
limited  about  40  degrees.  Contour  of  the  joint  is 
normal.  On  opening  the  joint,  there  is  a  discharge 
of  a  small  amount  of  turbid  mucinous  fluid,  which  is 
slightly  blood-tinged.  The  patella  is  seen  to  be 
joined  to  the  medial  femoral  condyle  by  a  strong 
band  of  tissue,  opaque  white  in  color.  The  band 
measures  J^-i  cm.  in  breadth,  ij4  cm.  in  length  and 
approximately  i  mm.  in  thickness.  One  end  is 
inserted  over  the  lower  one  third  of  the  denuded 
area  on  the  medial  condyle.    The  other  end  is 


Fig.  11.  Experiment  No.  3,  Insertion  of  chromacized 
pig's  bUdder  membrane  (Baer),  under  the  rectus  abdomi- 
nalis  muscle  twenty-seven  days.  O,  cavity  from  which  the 
membrane  has  been  removed;  M,  rectus  muscle.  Note  the 
extensive  inflammatory  reaction  in  the  wall  (W)  of  the 

attached  to  the  patellar  tendon  just  below  the  lower 
margin  of  the  patella.  The  length  of  the  band  per- 
mits complete  flexion  in  the  joint  without  marked 
tension.  On  extending  the  joint,  the  band  buckles 
up  between  the  patella  and  the  femur.  There  is 
another  similar  band  which  passes  from  the  upper 
margin  of  the  denuded  area  on  the  medial  femoral 
condyle  to  the  quadriceps  tendon.  This  band  meas- 
ures 2  cm.  in  length,  i  cm.  in  breadth  and  approxi- 
mately I  mm.  in  thickness.  One  end  is  inserted  on 
the  upper  part  of  the  denuded  medial  femoral  con- 
dyle for  a  distance  of  J4  cm.  From  this  attachment 
the  band  passes  anteriorly  and  downward  to  be  at- 
tached to  the  quadriceps  tendon  and  lateral  capsule 
wall  for  a  distance  of  i  cm.  The  length  of  the  band 
extending  between  the  two  structures  to  which  it  is 
attached  measures  about  ^  cm.  The  position  and 
the  length  of  the  free  portion  is  such  that  complete 
flexion  can  be  obtained  without  marked  tension  on 
the  band.  On  extension,  the  band  first  relaxes,  and 
then  is  pulled  taut  at  an  angle  about  30-40  degrees 
short  of  complete  extension. 

These  bands  of  tissue  are  pieces  of  the  transplanted 
fascia  which  have,  so  to  speak,  taken  root  on  the 
joint  surface  and  are  living  fascia.  That  portion  of 
the  fascia  transplant  which  lay  over  the  lateral 
condyle  has  completely  disappeared.  The  denuded 
bone  is  rough,  but  is  covered  over  by  a  layer  of  new- 
ly formed  connective  tissue.  The  pedicle  of  the 
transplant  remains  as  a  band  passing  from  the  lat- 
eral margin  of  the  lateral  condyle  to  the  site  of  the 
■    the  joint  capsule. 


SUMMARY 

In  these  experiments  in  which  pedimculated 
fasda  flaps  were  used  that  part  of  the  trans- 
plant which  was  placed  between  denuded 
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Fig.  ij.  Experiment  No.  j.  Higher  power  view  of  wall 
of  the  cavity  shown  in  Fig,  u.  O,  cavity;  B,  growing 
blood  veaid.    Note  the  leucocytes  and  fibroblasts. 

bones  has  acted  identically  as  the  free  fasda 
transplants.  In  experiments  Nos.  4,  S  and 
13  this  part  of  the  transplant  entirely  dis- 
appeared. In  experiment  No.  2$  the  portion 
of  the  transplant  which  was  interposed  per- 
sisted in  circumscribed  areas  as  adhesions 
between  the  denuded  surfaces. 

In  all  cases  the  pedicle  persisted  within  the 
joint  as  a  band  between  the  proximal  margin 
of  the  denuded  surface  and  the  site  of  the 
operative  incision  in  the  joint  capsule. 

In  each  instance  the  denuded  bones  were 
covered  over  with  a  layer  of  newly  formed 
connective  tissue,  which  arose  from  the  mar- 
row spaces.  No  new  bone  formation  was  ob- 
served. 

IV.   CHKOMACIZED  PIG'S  BLADDER  (bAEr) 

Experiment  No.  2.  The  usual  operation  was  per- 
formed, A  piece  of  Baer'a  chromacized  pig's  blad- 
der was  stitched  to  the  joint  capsule,  so  as  to  lie 
between  the  denuded  femur  and  patella.  Another 
piece  about  1x3  cm.  was  inserted  under  the  right 
rectus  abdominalis  muscle.  The  joint  was  not  put 
up  in  plaster. 

Second  day ;  Operative  wound  clean.  Very 
little  swelhng.     No  discharge. 

Third  day:  Knee  joint  is  slightly  swollen.  There 
is  a  very  small  amount  of  a  thin  serous  discbarge 
from  the  abdominal  wound. 

Fourth  day:  The  knee  is  more  swollen  than  on 
the  third  day.  There  is  a  sense  of  fluctuation. 
Pressure  on  the  wound  causes  a  small  amount  of 
serous  discharge.  Abdominal  wound  swollen  and 
discharging  a  small  amount  of  clear,  thin  fluid. 


Fifth  day:  Wounds  not  qnite  so  swidleo.  No 
discbarge  from  either. 

Ninth  day:  Knee  is  again  swoUeo  and  there  is 
detinite  fluctuation.     No  discharge  from  abdominal 

Fourteenth  day:  Both  operative  wounds  have 
healed.  Not  %-ery  much  swdling-  No  discharge. 
Animal  walks  on  the  leg  with  a  limp. 

Twenty-eighth  day;  The  animal  was  sacrificed. 
On  opening  the  joint,  the  inserted  membrane  was 
found  slightly  doubled  up  between  tbe  denuded 
bones.  Except  for  being  more  friable,  the  mem- 
brane appears  as  at  the  time  of  insertion.  The  de- 
nuded bones  are  covered  with  a  layer  of  newly 
formed  li^ue.  The  abdominal  wall  was  excised 
around  the  area  of  insertion  of  the  membrane  and 
hardened  in  formalin.  On  section,  the  inserted 
membrane  was  found  lying  free  in  a  cavity  which 
contained  a  cloudy  fluid  and  the  walls  of  which  had 
the  appearance  of  granulation  tissue. 

Microscopical  examination:  Sections  of 
the  denuded  femur  show  that  the  cartilage 
was  not  entirely  removed  from  the  inter- 
condylar groove.  On  the  condyles,  where 
the  cartilage  was  completely  removed,  the 
spicules  of  bone  are  covered  by  a  layer  of 
newly  formed  fibrous  tissue,  which  is  more 
abimdant  than  that  seen  in  experiments  in 
which  other  substances  had  been  used  in  the 


Fig,  14.  Experiment  No.  ii.  Insertion  of  Baer  mem- 
brane in  knee-joint  forty  days.  The  joint  has  been  opened 
by  a  longitudinal  incision  and  tbe  patella  elevated.  P. 
patella  tendon;  F.  femur.  Note  the  fibrous  tissue  (A) 
which  binds  the  patella  and  quadriceps  tendon  to  denuded 
area  on  the  femur. 
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joint.  Among  the  connective  tissue  cells  are 
numerous  fibroblasts  and  newly  formed  blood 
vessels.  On  the  free  surface  there  is  a  layer 
of  fibrinous  exudate.  Near  one  margin  of  the 
denuded  area  there  is  a  small  island  of  newly 
formed  bone. 

Sections  were  prepared  of  the  site  of  the 
insertion  of  the  Baer  membrane  into  the 
abdominal  wall.  The  wall  of  the  cavity  con- 
taining the  insert  is  made  up  of  granulation 
tissue.  There  are  many  fibroblasts  and 
leucocytes.  The  newly  formed  blood  vessels 
extend  almost  to  the  margin  of  the  cavity 
wall.  There  is  no  differentiation  of  the  border 
cells.  The  cavity  in  every  way  is  similar  to 
an  abscess  cavity.  On  careful  examination 
a  few  organisms  were  found.  No  organisms 
found  in  the  knee-joint  section.     (Figs.  1 2  and 

13) 

ExperimenlNo.  11.  The  same  operation  was  done 
as  ID  experimeot  No.  i.  The  joint  was  fixed  in 
plaster  in  a  slightly  fleied  attitude. 

Fifth  day:  The  plaster  cast,  which  had  become 
somewhat  soiled,  was  removed.  Wound  had  healed 
per  primum.  There  had  been  no  discharge.  No  note 
was  made  as  to  the  amount  of  swelling.  The  joint 
was  not  moved.     The  plaster  cast  was  reapplied. 


Fig.  15.  ExpeTiment  No.  11.  Cross  section  of  the  femur 
and  quadriceps  tendon  shown  in  Fig,  14.  F,  cancellous 
bone;  A,  fibrous  tissue  which  joins  the  denuded  bone  to  the 
overlying  patella,  and  tendon.  The  patella  does  not  show 
hi  the  photograph  but  lies  in  the  direction  of  the  comer 
marked  (X).  S_.  small  space  lined  with  synovial  endothe- 
lium. This  space  extends  in  For  a  short  distance  from  the 
margin  of  the  femoral  condyles. 


Fig.  16.  Experiment  No.  11.  Insertion  of  Baer  mem- 
brane in  the  knee-joint,  seventy  days.  The  joint  has  been 
opened  by  a  medial  longitudinal  incision.  T,  tibia;  P, 
patella  tendon  cut  across;  BB.  masses  of  new-formed  bone 
which  have  grown  up  from  the  margin  of  the  femoral  con- 
dyle; A,  fibrous  tissue  adhesions  between  the  denuded 
femur  and  overlying  tendon  and  patella. 

Thirtieth  day:  Animal  is  in  good  condition. 
Piaster  cast  undisturbed. 

Fortieth  day:  The  animal  was  sacrificed.  The 
plaster  cast  was  still  in  good  shape.  No  functional 
test  made.  The  operative  wound  had  healed  per 
primum.  On  passive  movement,  flexion  was  not 
limited.  Extension  was  limited  40-45  degrees. 
On  opening  the  joint,  there  was  no  excess  of  fluid. 
The  inserted  membrane  had  entirely  disappeared. 
Between  the  upper  half  of  the  denuded  area  on  the 
femur  and  the  overlying  quadriceps  tendon  there 
was  a  mass  of  dense  fibrous  tissue.  (Fig.  14.)  The 
remainder  of  the  denuded  femur  is  covered  over  with 
a  layer  of  fibrous  tissue,  the  surface  of  which  is  un- 
even. The  patella  is  not  adherent,  but  in  putting 
up  the  joint  in  a  partially  flexed  position,  part  of  the 
patella  had  come  to  lie  over  the  end  of  the  femur 
from  which  the  cartilage  had  not  been  removed. 
The  joint  surface  of  the  patella  is  covered  with 
newly  formed  connective  tissue. 

Microscopical  examination:  Sections  were 
cut  of  the  denuded  femur  through  the  area 
over  which  the  quadriceps  tendon  was  ad- 
herent. The  section  shows  the  tendon  bound 
down  to  the  denuded  bone  by  a  mass  of 
fibrous  tissue,  which  is  relatively  poor  in 
blood  vessels.  Extending  in  from  the  lateral 
and  median  sides  of  the  condyles  there  are 
two  small  slit-hke  spaces  covered  with  en- 
dothelial cells,  which  have  grown  in  from  the 
walls  of  the  joint  capsule.  From  the  spicules 
of  the  denuded  bone  there  are  a  few  small 
areas   of   new   bone    formation.     Along   the 
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fig.  17.  Experiment  No.  6.  Insertion  of  Baec  metn- 
brane  into  the  knee-joint  sixty  days.  The  joint  has  been 
opened  by  a  longitudinal  indsion.  The  photograph  is  a 
superior  anterior  view.  F,  femur;  T,  quadriceps  tendon; 
D,  area  from  which  the  cartilage  was  removed  from  the 
femoral  condyles;  A,  mass  of  fibrous  tissue  uniting  the  con- 
dyles to  the  overlying  patella  and  quadriceps  tendon. 

lateral  and  medial  sides  of  the  condyles  from 
which  the  cartilage  was  not  removed  there 
were  under  the  remaining  cartilage  larger 
areas  of  newly  formed  bone.     (Fig.  15.) 

Experiment  No.  zi.  The  same  operation  was 
done  as  in  experiment  No.  11.  The  joint  was  slight- 
ly flexed  and  put  up  in  a  plaster. 

Fifteenth  day:  The  plaster  was  removed.  The 
wound  had  healed  per  primum.  There  had  been  no 
discharge.  The  joint  was  not  moved.  Plaster  cast 
left  off. 

Twentieth  day:  Animal  is  in  good  condition. 
Does  not  use  the  leg.  It  is  carried  slightly  flexed. 
Passive  motion  is  apparently  painful. 

Thirtieth  day:  Passive  motion  is  limited  for 
complete  extension  and  slightly  for  flexion. 

Seventieth  day:  The  animal  walks  on  the  leg, 
but  in  doing  so  holds  the  knee  fixed  in  slight  flexion. 
Passive  motion  is  possible  through  an  angle  of  60 
degrees.  Extension  limited  to  30  degrees.  On 
palpation,  the  patella  is  only  slightly  movable. 
The  quadriceps  tendon  is  fixed.  On  opening  the 
joint,  thereisadischargeof  several  drops  of  a  cloudy, 
mucin-like  fluid.  The  quadriceps  tendon  as  far 
down  as  the  upper  margin  of  the  patella  is  attached 
to  the  denuded  area  of  the  femur  by  numerous  bands 
of  fibrous  tissue.  This  newly  formed  scar  tissue 
covers  the  entire  area  denuded  on  the  femur.  The 
patella  is  free,  but  on  putting  the  joint  in  the  posi- 
tion of  fixation  the  patella  did  not  lie  exactly  over 
the  denuded  area  on  the  femur.  The  joint  surface 
of  the  patella  is  covered  by  a  layer  of  newly  formed 
connective  tissue.  Growing  from  the  lateral  and 
medial  margins  of  (he  denuded  area  on  the  femoral 


Fig.  18.  Experiment  No.  6.  Cross  section  of  the  de- 
nuded femur  shown  in  Fig.  17.  The  oveilying  patdia  ud 
tendon  have   been   cut   away.     F,   cancellous   bone;  C. 

cartilage  which  was  not  removed  from  the  lateral  suifact  6t 
the  bone  and  which  has  undergone  a  fibrous  change;  B, 
area  of  new  formed  bone;  A.  fibrous  tissue.  Note  the 
absence  of  bone  fonnation  from  the  spicules 


condyles  there  are  two  ridges  of  newly  formed  bone, 
approximately  3^  cm.  in  height.  This  new  bone 
formation  has  apparently  been  under  the  cartilage 
which  was  not  removed  from  the  sides  of  the  con- 
dyles.    (Fig.  16.) 

Experiment  No.  6.  The  same  op>eration  was  done 
as  in  the  previous  experiment.  The  operative 
wound  was  dressed  with  a  collodion  dressing.  The 
joint  was  not  fixed  in  plaster. 

Fourth  day:  The  knee  is  swollen  and  red.  No 
discharge. 

Seventh  dayr  The  joint  is  discharging  a  thin, 
cloudy  fluid. 

Eighth  day:  The  discharge  continues.  The 
animal  does  not  use  the  leg. 

Twenty-first  day:  The  discharge  has  entirely 
ceased.  The  healing  appears  as  though  it  had  takeo 
place  per  piimum,  as  the  discharge  had  always  been 
from  a  smaU  sinus  opening.  The  leg  is  carried  with 
the  knee  slightly  flexed.  There  is  still  some  swelling 
and  redness. 

Thirty-seventh  day:  Wound  healed.  No  dis- 
charge. Leg  is  not  used.  The  knee  is  held  flexed. 
There  is  no  active  motion.  Passive  motion  is 
limited  to  less  than  30  degrees.  The  skin  over  the 
joint  is  still  reddened. 

Sixtieth  day:  The  animal  sacrificed.  The  knee- 
joint  is  flexed  to  a  right  angle.  It  is  practically  im- 
mobile.    On  opening  the  joint,  the  pateUa  and  the 
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Fig.  19.  Experiment  No.  i.  Insertion  of  silver  impreg- 
nated faada  under  the  rectus  abdominalis  muscle  thirty- 
seven  days.  M,  rectus  muscle;  P,  peritoneum;  X,  remnant 
of  the  inserted  fascia;  O,  space  left  after  absorption  of  part 
of  the  inserted  fascia.  Note  the  relatively  narrow  zone  ol 
infiammatnry  reaction  in  wall  (W)  of  the  cavity. 

tendon  are  completely  adherent  to  the  denuded  area 
on  the  femur  by  a  mass  of  dense  scar  tissue.  (Fig. 
17.)  The  articular  surfaces  of  the  femur  and  tibia 
are  quite  smooth. 

Microscopical  examination:  The  patella 
and  tendon  were  dissected  from  the  femur  by- 
cutting  through  the  mass  of  scar  tissue. 
Microscopical  sections  were  prepared  of  the 
denuded  portion  of  the  femur.  The  sections 
show  the  denuded  cancellous  bone  spicules  to 
be  covered  completely  by  dense  fibrous  tissue 
relatively  poor  in  blood  vessels.  There  is  no 
new  bone  formation  from  the  spicules  of  bone 
from  which  the  joint  cartilage  had  been  re- 
moved. At  the  lateral  and  medial  margins 
there  are  areas  of  new  bone  foimation  under 
the  cartilage.     (Fig,  18.) 

STTUHARY 

In  these  experiments  with  the  interposition 
of  chromacized  pig's  bladder  (Baer  mem- 
brane) a  conspicuous  feature  was  the  marked 
local  reaction  about  the  joint.  In  experi- 
ments Nos.  2  and  6,  in  which  the  joint  was 
directly  observed  after  operation,  there  was 
redness,  swelling,  and  a  discharge.  In  the 
two  instances  in  which  the  experimental  joint 
was  fixed  in  plaster  after  operation  (experi- 
ments Nos.  II  and  21),  the  amount  of  local 
redness  and  swelling  was  not  observed.  In 
these  two  instances  there  was  no  discharge. 
In  experiment  No.  2,  in  which  the  substance 


Fig.  30.  Experiment  No.  i.  Higher  power  photograph 
of  the  wall  of  the  cavity  shown  in  Fig.  19.  X,  edge  of  the 
remnant  of  silver  impregnated  fascia;  O,  cavity;  W,  cavity 
wall.  Note  the  arrangement  of  Che  celU  and  absence  of 
marked  inSammatory  reaction.  Also  the  hyaline  layer 
(H)  along  the  margin. 

was  inserted  into  the  soft  parts,  there  was 
redness,  swelling,  and  a  discharge.  In  experi- 
ment No.  2  the  substance  was  present  within 
the  joint  after  28  days.  In  experiment  No. 
II  it  had  been  entirely  absorbed  at  the  end  of 
40  days. 

The  marked  local  reaction  which  followed 
the  interposition  of  this  substance  was  mani- 
fest by  the  presence  of  newly  formed  connec- 
tive tissue,  greatly  in  excess  of  that  seen  in 
any  other  group  of  experiments.  In  those 
instances  in  which  the  substance  had  been  ab- 
sorbed, this  newly  formed  fibrous  tissue  had 
boimd  together  the  opposed  joint  surfaces. 

In  experiment  No.  21,  in  addition  to  this 
fibrous  ankylosis,  there  was  a  marked  new- 
bone  formation. 

V.    SILVEE  IMPREGNATED  FASCIA 

Fascia  was  impregnated  with  metallic  silver 
for  the  purpose  of  producing  a  relatively  non- 
irritative  and  absorbable  substance.  Fascia 
of  dogs  was  used  because  an  analagous  method 
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Fig.  ]i.  Experiment  No.  t.  Insertion  of  silver  im- 
pr^nated  fasaa  into  the  Itnee-joint  fifteen  days.  Cross 
section  of  the  denuded  femur.  F,  cancellous  bone;  C. 
cartilage  which  was  not  removed  from  the  sides  of  the  con- 
dyles; L,  layer  of  new-formed  fihrous  tissue  over  the  bone 
sfHcules,  Note  the  thinness  of  the  layer  of  fibrous  tissue 
covering  the  denuded  bone  and  the  absence  of  new  bone 
formation  from  the  spicules  of  cancellous  bone. 

of  preparation  and  insertion  may  be  used  in 
the  human.  Silver  was  added  because  of  its 
recognized  non-irritative  properties  when 
embedded  in  Uving  tissues.  Metallic  silver 
is  also  credited  with  antiseptic  action. 

The  preparation  of  this  substance  was  not  a 
complicated  process,  the  steps  being  the  fixa- 
tion and  saturation  of  the  fascia  with  a  soluble 
silver  salt  and  precipitating  metallic  silver  in 
situ  by  a  reducing  agent.  The  excised  fasda 
was  spread  out  on  a  glass  slide  and  dropped  in- 
to lo  per  cent  aqueous  solution  of  silver  ni- 
trate. The  container  was  placed  in  such  a 
position  that  it  was  exposed  as  much  as  possi- 
ble to  the  direct  sunlight,  and  allowed  to 
stand  for  72  hours.  At  the  end  of  this  time 
the  piece  of  fascia  was  dark  brown  in  color. 
It  was  then  taken  out  of  the  solution,  rinsed 
quickly  in  distilled  water,  and  dropped  into 
a  generous  quantity  of  10  per  cent  aqueous  so- 
lution of  pyrogallic  acid.  The  fascia  immedi- 
ately became  jet  black.  It  was  left  in  the  re- 
ducing solution  20  minutes,  and  then  washed 
in  running  water  24.  hours.  Fascia  put 
through  this  process  is  jet  black  in  color,  soft, 
pliable,  and  apparently  quite  as  strong  as  when 
freshly  excised. 

For  sterilization  three  methods  were  used. 
At  first  no  attempt  was  made  to  keep  the 
fascia  surgically  clean.  After  preparation  it 
was  placed  between  boards  dried  at  40  de- 


grees centigrade  and  then  sterilized  20  minutes 
in  the  ordinary  steam  sterilizer  at  15  pounds 
pressure.  This  caused  the  fascia  to  shrink  to 
almost  %io  ^  ol  its  original  size,  and  when 
removed  from  its  wrapping  it  was  quite  hard 
and  brittle.  After  soaking  a  few  minutes  in 
warm  water  it  became  quite  pUable  again, 
but  a  great  deal  of  its  strength  was  gone,  so 
that  sutures  pulled  through  very  easily. 
Later  the  piece  of  fascia  was  kept  relatively 
clean,  and  after  impregnating  it  with  silver,  it 
was  soaked  in  bichloride  of  mercury  solution, 
after  which  it  was  placed  in  80  per  cent  alcohol 
until  used.  Finjjly,  the  fasda  was  kept 
surgically  dean  throughout  the  whole  course 
of  its  preparation;  that  is,  it  was  taken  out 
with  aseptic  precautions.  The  solutions  of 
silver  nitrate  and  pyrogallic  add  were  steri- 
lized, and  the  fasda  handled  with  sterile 
instruments,  washed  with  sterile  water  and 
finally  placed  in  80  per  cent  alcohol  imtU  used. 

Experiment  No.  i.  Theright  knee-joint  wasopened 
in  the  usual  manner,  and  a  piece  of  the  silver 
impregnated  fasda  was  placed  in  the  joint  between 
the  patella  and  femur,  without  any  injury  to  the 
joint  surfaces  being  done.  The  insert  was  held  in 
position  with  silk  sutures.  Another  piece  was 
placed  in  the  abdominal  wall,  under  the  right  rectus 
muscle.  Both  operative  wounds  were  dressed  with 
a  collodion  dressing. 

Seventh  day:  Both  wounds  have  healed  per 
primum,  with  a  very  slight  amount  of  local  reaction. 
No  discharge. 


Tig.  II.  Experiment  No.  i.  Higher  power  pbotognpli 
of  the  edge  of  the  section  shown  in  Fig.  ii.  F,  roii^e  ol 
cancellous  bone;  M,  marrow  space;  L,  new-formed  fibnMD 
tissue  covering  the  denuded  bone.  Note  the  charactB'  iixl 
arrangement  of  the  cells. 
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Tenth  day:  Dog  is  walking  od  leg  with  only  a 
slight  limp. 

Twenty-second  day:  Operative  wounds  have 
completely  healed.  The  animal  uses  the  knee  just 
as  on  the  unoperated  side.  The  animal  was  anies-  ' 
thetized  again  and  the  left  knee  opened  in  the  usual 
manner.  The  joint  surface  of  the  patella  and  an- 
terior portion  of  the  femoral  condyles  were  sawed 
off  and  a  piece  of  silver  fascia  placed  between  the 
denuded  bones.  Another  piece  was  inserted  under 
the  left  rectus  abdominalis  muscle.  Wounds  were 
dressed  with  collodion.     No  plaster  used. 

Thirty-seventh  day ;  All  operative  wounds  healed 
per  primum,  with  very  little  local  reaction  and  no 
discharge.  The  animal  walks  on  the  leg  operated  on 
first  with  no  limp.  On  the  side  operated  on  last 
there  is  a  slight  limp.     The  animal  was  sacrificed. 

Left  knee  (15  days) :  Passive  motion  unimpaired. 
On  opening  the  joint,  there  is  a  discharge  of  a  few 
drops  of  brownish  Suid.  The  patella  and  tendons 
are  not  adherent  to  the  femur.  The  inserted  silver 
fascia  is  seen  lying  over  the  denuded  femur.  The 
stay  sutures  are  in  place,  the  insert  has  disappeared 
completely  over  a  small  area  in  the  center.  The 
movement  of  the  patella  has  apparently  worn  the 
fascia  away  at  this  point.  Over  the  remaining  de- 
nuded femur  the  silver  membrane  remains  as  a  soft, 
slightly  gelatinous,  black  covering,  which  can  be 
picked  oS  in  flakes.  After  washing  the  material  off, 
the  denuded  femur  is  found  to  be  covered  by  a  thin 
layer  of  translucent  tissue  which  feels  smooth.  The 
joint  surface  of  the  patella  is  similar  in  appearance. 

Right  knee  (37  days):  There  was  no  impair- 
ment of  motion  in  the  joint.     On  opening  the  joint, 


Fig.  sj.  Experiment  No.  10.  Insertion  of  ulver  im- 
pregnated fascia  into  the  knee-joint  forty  days.  The  joint 
has  been  opened  by  a  medial  longitudinal  indsion  and  the 
capsiale  turned  over.  F,  femiir;P,  patella  tendon;  A,  small 
bandlike  adhesion  between  the  patella  and  middle  of  the 
on  the  femoral  condyles. 


Fig,  24.  Experiment  No.  lo.  Cross  section  of  the  femur 
through  site  of  the  adhesion  shown  in  Fig.  23.  F,  cancel- 
lous bone;  E,  epiphyseal  cartilage;  L,  layer  of  new-foimed 
fibrous  tissue.  The  si^r&dol  layer  has  been  torn  away 
at  the  left  of  the  figure  m  the  preparation  of  the  specimen. 
A,  adhesion  between  the  femur  and  patella. 

except  for  a  slight  brownish  pigmentation  of  the 
joint  surfaces,  the  joint  appeared  quite  normal. 
The  inserted  membrane  had  entirely  disappeared. 
Only  the  stay  sutures  remained,  marking  the  site  of 
insertion. 

Insertions  in  the  abdominal  wall:  The  sites  of 
insertion  were  excised  en  bloc,  fixed,  and  microscopic 
sections  prepared.  Sections  were  also  cut  of  the 
denuded  bones  in  the  left  knee-joint. 

Microscopical  examination:  Sections  of  in- 
sert at  the  end  of  15  days  under  the  rectus 
muscle  show  that  the  membrane  has  rolled 
up  into  a  mass  about  }4  cm.  in  diameter. 
(Note:  the  membrane  was  simply  laid  in  the 
wotmd,  no  anchoring  sutures  being  used.) 
The  insert  looks  about  the  same  thickness  as 
when  inserted.  The  area  of  reaction  aroimd 
the  foreign  substance  is  strikingly  small. 
Around  the  insert  there  are  numerous  phago- 
cytic cells  filled  with  black  granules.  The 
connective  tissue  cells  forming  the  cavity  wall 
are  spindle-shaped  and  are  arranged  parallel 
to  the  free  edge.  Along  the  edge  there  is  a 
thin  layer  of  hyalin-like  tissue.  The  dif- 
ferentiation of  the  cavity  lining  is  even  more 
striking  in  the  older  insert  and  will  be  de- 
scribed with  it. 

Sections  taken  of  the  abdominal  wall  insert 
of  thirty-seven  days  show  the  substance  ha& 
disappeared  but  for  a  very  small  piece.  This 
small  remnant  Ues  free  in  a  slit-like  cavity 
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Pig.  35.  Experiment  No.  17.  Insertion  of  ^ver  im- 
pregnated fascia  into  the  knee-joint  fifteen  days.  The 
joint  has  been  opened  by  a  longitudinal  Inci^on  and  the 
capsule  turned  over.  F,  femur;  P,  patella  tendon;  T, 
quadriceps  tendon.  Note  the  black  silver  impregoated  fas- 
cia which  has  partially  disintegrated  and  is  adherent  to  the 
femoral  condyles  and  overlying  patella  and  tendons. 

which  is  quite  as  large  as  the  inserted  fascia. 
The  walls  of  the  cavity  are  composed  of  a  thin 
layer  of  newly  formed  fibrous  tissue,  the  cells 
of  which  are  spindle-shaped  and  are  of  the 
type  of  the  fully  developed  connective  tissue 
ceUs.  There  are  no  fibroblasts  and  no  new- 
forming  blood  vesseb.  There  are  no  leu- 
cocytes. A  few  groups  of  lymphoid  phago- 
cytic cells  contain  the  black  silver  granules. 
The  cavity  shows  no  evidence  of  being  filled 


Fig.  16.  Experiment  No.  15.  Insertion  of  silver  im- 
pregnated fasaa  into  the  knee-joints  thirty-seven  days. 
Cross  section  of  the  femoral  condyles  through  the  denuded 
area.  F,  cancellous  hone;  L,  new-formed  fibrous  tissue 
whidi  covers  over  the  bone  spicules  except  for  the  elevated 
portion  (B).     See  Fig,  9. 


Fig.  27.  Experiment  No.  tq.  Extensive  destnictioo  of 
joint  surfaces.  Insertion  of  silver  impregnated  fasdm 
thirty-five  days.  The  joint  has  been  opened  by  lateral  and 
m»lial  longitudinal  ind^ons.  The  patella  and  tendoDS 
have  been  turned  down.  T.auadriceps  tendon;  P,  patelU. 
Note  the  smoothness  of  the  joint  surface  of  the  femur  (F) 
wtiich  has  completely  healed  over  with  new-formed  fibrooa 
tissue  except  foe  the  most  prominent  area  (B);  also  the 
small  tubeicule  of  new-form^  bone  just  above  (X).  Tlieie 
is  also  another  small  tubercule  crossed  by  the  line  (F). 

in  by  granulation  tissue.  The  edge  of  the 
cavity  is  especiaDy  interesting.  Along  the 
margin  the  cells  are  very  much  elongated 
and  show  a  striking  resemblance  to  endothelial 
cells,  both  in  appearance  and  arrangement. 
Along  the  margin  there  is  a  thin,  hyalin-like 
substance,  which  stains  with  eosinand  contains 
only  an  occasional  nucleus.     (Figs,  igand  20.) 

Sections  of  the  denuded  femur  and  patella 
show  a  very  striking  picture  in  contrast  to 
that  seen  in  joints  in  which  a  more  irritating 
substance  has  been  placed.  The  ends  of  the 
bone  spicules  remain  in  a  plane  as  left  by  the 
saw.  Over  their  surface  is  a  thin  layer  of 
newly  formed  connective  tissue.  The  cells 
are  elongated  spindle  cells,  arranged  with 
their  long  diameter  parallel  to  the  free  sur- 
face. Along  the  free  surface  the  cells  show  a 
differentiation  in  which  they  resemble  very 
closely  endothelial  cells,  and  are  usually  cov- 
ered by  the  thin,  hyalin-like  membrane  seen  in 
the  cavity  produced  by  insertion  of  the  sub- 
stance in  soft  parts.  (Figs.  21  and  22.) 
There  is  no  new  bone  formation  and  no  regen- 
eration of  cartilage. 

Experifwnt  No.  lo.  Insertion  of  piece  of  ^ver 
impregnated  fascia  after  the  usual  denudation  of 
the  femur  and  patella.  The  joint  was  closed  and 
put  up  in  plaster  ia  a  semiflexed  attitude. 

Fortieth  day:  The  animal  has  been  in  good  con- 
dition.    The   plaster  dressing   has   not   been    dis- 
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turbed.  Animal  sacrificed.  Motion  in  the  joint 
is  good,  except  for  complete  extension.  The  limita- 
tion of  extension  of  about  30  degrees  is  apparently 
due  to  contraction  of  the  flexor  muscles  from  the 
long  period  of  fixation  in  plaster.  The  operative 
wound  has  healed  per  primum.  The  dressings  show 
that  there  has  been  no  discharge.  On  opening  the 
joint,  there  is  no  excess  of  free  fluid.  The  patella 
and  the  femur  are  seen  to  be  joined  together  by  a 
small  band  of  newly  formed  fibrous  tissue,  about  2 
mm.  in  width.  The  band  passes  from  the  middle 
of  the  patella  to  the  central  portion  of  the  denuded 
area  on  the  femur.  (Fig.  23.)  From  the  finding  in 
experiment  No.  i,  it  seemed  possible  that  this 
adhesion  could  be  explained  by  the  supposition  that 
the  patella,  as  it  were,  wore  a  hole  in  the  silver  fascia 
before  that  active  growth  of  granulation  tissue  had 
ceased.  It  is  quite  im[)ossible  to  fix  a  dog's  knee 
absolutely  with  plaster  as  the  thigh  muscles  very 
quickly  atrophy  and  loosen  the  plaster  cast.  Other- 
wise the  joint  is  free  of  adhesions.  The  denuded 
bones  are  covered  with  a  thin  layer  of  newly  formed 
tissue,  the  free  surface  of  which  is  quite  smooth  and 
gUstening.  Fxcept  for  a  sUght  pigmentation,  there 
is  no  trace  of  the  inserted  fascia. 

Microscopic  examincUion:  Sections  of  the 
denuded  bones  show  them  to  be  covered  en- 
tirely by  a  layer  of  newly  formed  connective 
tissue.  Along  the  free  surface  there  is  a  very 
thin  layer  of  a  hyalin-like  material.  The 
connective  tissue  cells  below  are  spindle- 
shaped  and  are  arranged  parallel  to  the  free 
surface.  There  is  no  evidence  of  new  bone 
formation  nor  of  regeneration  of  cartilage. 
The  section  was  taken  through  the  adhesion 
between  the  patella  and  the  femur.  The  band 
is  composed  of  newly  formed  fibrous  tissue. 
Except  for  a  few  islands  of  pigmented  cells, 
there  is  no  evidence  of  the  fascia  insert. 
(Fig.  24.) 

Experiment  No.  ly.  Same  operative  procedure 
carried  out  as  in  experiment  No.  10.  Joint  was 
fixed  in  plaster  at  the  end  of  the  operation. 

Second  day:  The  foot  was  considerably  swollen. 
The  plaster  had  evidently  been  put  on  too  tight 
about  the  ankle.  Plaster  cast  was  spUt  for  a  short 
distance. 

Seventh  day:  Swelling  in  foot  quickly  subsided. 
The  animal  is  in  good  condition. 

Tenth  day:  Animal  has  distemper.  Plaster  is 
soiled,  but  wound  looks  clean. 

Fourteenth  day:  The  animal  is  quite  sick.  Pro- 
fuse nasal  discharge.  Sacrificed.  The  joint  shows 
no  limitation  of  motion.  The  operative  wound  has 
healed  per  primum.  On  opening  the  joint,  there  is 
a  discharge  of  a  small  quantity  of  cloudy  fluid,  slight- 
ly blood-tinged  (probably  from  manipulation). 
The  patella  is  quite  free  from  the  femur.     There  are 


no  adhesions  in  the  joint.  The  patella  surface  is 
smooth.  The  denuded  area  on  the  femur  is  covered 
entirely  by  the  inserted  silver  fascia.  The  insert  re- 
mains as  a  slightly  gelatinous,  friable,  black  mass. 
(Fig.  25.)  In  some  areas  this  is  easily  removed  with 
forceps,  and  in  other  areas  it  is  quite  firmly  adherent 
to  the  denuded  bone.  Under  the  insert  the  bone 
is  covered  by  a  thin  layer  of  granulation  tissue. 

Experiment  No,  15,  The  same  operation  was 
done  as  in  experiment  No.  10.  The  joint  was 
fixed  in  plaster. 

Eighteenth  day:  The  animal  is  in  good  condi- 
tion.    Plaster  dressing  imdisturbed. 

Thirtieth  day:  Dog  has  distemper.  Wound  is 
,  healed.     Plaster  unchanged. 

Thirty-seventh  day:  Animal  found  dead.  After 
removal  of  plaster,  the  joint  was  found  freely  mov- 
able, no  limitation.  On  opening  the  joint,  there  was 
no  excess  of  fluid.  The  patella  and  tendon  were 
quite  free  from  the  denuded  femur,  except  for  a  small 
threadlike  adhesion  extending  from  the  superior 
margin  of  the  denuded  area  on  the  femur  to  the 
quadriceps  tendon  just  above  the  superior  margin  of 
the  patella.  The  denuded  bones  were  covered  over 
by  a  thin  layer  of  newly  formed  tissue,  slightly 
stained  from  the  black  particles  of  silver.  The  in- 
serted fascia  had  entirely  disappeared. 

Microscopical  examincUion:  Section  of  the 
femur  shows  the  denuded  area  to  be  covered 
over  with  a  relatively  thin  layer  of  newly 
formed  connective  tissue  with  the  exception  of 
one  edge  of  the  bone,  which  is  higher  than  the 
surrounding  bone,  and  on  which  probably  the 
patella  rested.  This  margin  shows  the  bone 
quite  bare.  The  appearance  and  arrange- 
ment of  the  connective  tissue  cells  are  similar 
in  every  respect  to  that  seen  in  experiment 
No.  10.  (Fig.  26.)  There  is  no  newly  formed 
bone  and  no  regeneration  of  cartilage. 

Experiment  No.  2g.  In  this  experiment  the  usual 
lateral  incision  into  the  joint  capsule  was  extended 
upward  into  the  quadriceps  muscle,  thus  permitting 
the  patella  to  be  more  completely  dislocated  median- 
wards.  After  the  dislocation  of  the  patella,  the 
joint  was  sharply  flexed  and  the  anterior  crucial 
ligament  cut.  This  permitted  a  very  good  exposure 
of  the  entire  joint.  With  a  sharp  curette  every  bit 
of  joint  cartUage  which  could  be  reached  was  re- 
moved from  the  patella,  the  femur,  and  the  articular 
surface  of  the  tibia.  A  large  piece  of  silver  im- 
pregnated fascia  was  then  placed  over  the  femur. 
The  lower  edge  of  the  insert  was  pulled  between  the 
femur  and  tibia  by  sutures  passing  through  the 
posterior  wall  of  the  joint  capsule.  After  closure  of 
the  joint  it  was  slightly  flexed  and  put  up  in  plaster. 

Third  day:  Dog  is  in  good  condition.  Plaster 
was  not  removed,  but  there  was  no  marked  swelling 
of  the  leg. 
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Seventh  day:  Plaster  removed.  Healing  per 
primum.  No  swelling,  no  discharge.  Joint  was  not 
moved.    Plaster  reapplied. 

Tenth  day:  Plaster  again  removed.  Healing 
per  primum.  No  swelling,  no  discharge.  The  ani- 
mal moves  the  joint  slightly,  apparently  with  no 
pain.    No  attempt  made  at  passive  motion. 

Fifteenth  day:  Dog  does  not  walk  on  the  leg. 
Permits  passive  motion  through  complete  range. 

Twenty-fifth  day:  Dog  walks  on  the  leg  with  a 
slight  limp.  As  the  dog  walks,  the  limb  is  not  com- 
pletely extended. 

Twenty-eighth  day:  Dog  walks  on  the  leg  with 
only  a  slight  limp.  There  is  slight  limitation  of 
extension.     Passive  motion  seemingly  not  painful. 

Thirtieth  day:  Dog  found  dead.  The  animal 
was  fat  and  the  cause  of  death  could  not  be  deter- 
mined. After  death,  passive  motion  was  free,  ex- 
cept for  complete  extension.  This  could  be  obtained 
with  slight  effort.  On  opening  the  joint,  there  was 
no  free  fluid.  Silver  fascia  has  entirely  disappeared. 
The  joint  cavity  is  normal  in  size  and  shape.  There 
are  no  adhesions  in  the  joint.  The  denuded  bones 
arc  everywhere  covered  by  a  thin,  translucent, 
smooth,  shining  membrane,  except  the  top  of  the 
lateral  femoral  condyle  near  the  superior  end.  The 
denudation  of  the  bones  exposed  to  the  joint  cavity 
has  been  complete,  except  for  small  islands  of  car- 
tilage left  on  the  posterior  margins  of  the  femoral 
condyles  and  the  posterior  margin  of  the  head  of  the 
tibia.  There  is  no  evidence  of  new  bone  formation 
from  the  joint  surfaces  which  were  denuded.  On 
the  lateral  and  medial  sides  of  the  femoral  condyles, 
from  which  the  cartilage  was  not  removed,  there  are 
several  small  tubercles  of  newly  formed  bone  about 
I  mm.  in  diameter.     (Fig.  27.) 


SUMMARY 

In  this  group  of  experiments  in  which  fasda 
impregnated  with  silver  was  used,  there  was 
in  no  instance  any  marked  local  reaction; 
no  more,  in  fact,  than  in  the  instances  in  which 
free  fasda  was  interposed. 

In  no  case  was  there  any  discharge. 

In  experiments  Nos.  i  and  17  the  substance 
was  not  entirely  absorbed  and  still  separated 
the  denuded  joint  surfaces  at  the  end  of  15 
days.  In  experiment  No.  29  the  substance 
had  been  entirely  absorbed  at  the  end  of  thirty 
days. 

The  denuded  surfaces  in  each  instance  were 
covered  over  by  a  layer  of  newly  formed  con- 
nective tissue.  The  relatively  small  amount 
of  this  connective  tissue  indicated  the  com- 
paratively non-irritating  nature  of  the  sub- 
stance. In  experiments  Nos.  10  and  15  there 
were  adhesions  between  the  denuded  surfaces 


whidi  were  of  slight  extent.  In  the  other 
experiments  there  were  no  adhesions. 

In  experiment  No.  i,  in  which  the  fascia 
impregnated  with  silver  was  placed  in  the 
soft  parts,  at  the  end  of  37  days  the  substance 
was  almost  completely  absorbed,  leaving  a 
cavity,  the  walls  of  which  showed  no  evidence 
of  dosing  in. 

In  addition  to  the  small  amoimt  of  connec- 
tive tissue  formation  in  the  joints,  there  was 
in  only  one  instance  any  evidence  of  new  bone 
formation  (experiment  No.  29). 

CONCLUSIONS 

1.  In  all  the  experiments  the  process  of 
healing  of  the  joint  surfaces  from  which  the 
cartilage  was  removed  was  the  same.  Fol- 
lowing the  injury  the  ends  of  the  epiphyses 
acted  in  a  manner  strikingly  different  from 
that  seen  after  injury  to  the  diaphyses.  There 
was  very  little  new  bone  formation  from  the 
denuded  bone  area  at  the  end  of  sixty  days. 
The  new  bone  formation  seen  was  always  un- 
der the  joint  cartilage  which  had  not  been  re- 
moved. The  denuded  joint  surfaces  were  at 
the  end  of  five  days  covered  with  granulation 
tissue  which  grew  from  the  marrow  spaces. 
This  granulation  tissue  developed  into  fibrous 
tissue. 

2.  With  two  denuded  joint  surfaces  ap- 
proximated directly  the  granulation  tissue 
united  the  two  surfaces.  This  process  obvi- 
ously leads  to  a  fibrous  ankylosis,  which,  ac- 
cording to  Hoffa  (12),  is  the  primary  stage  of 
osseous  union. 

3.  With  the  interposition  of  fasda  lata, 
either  in  free  pieces  or  in  pedunculated  flaps, 
the  direct  union  of  the  denuded  joint  surfaces 
was  prevented  only  in  case  the  fasda  trans- 
plant underwent  necrosis  and  absorption. 
In  those  instances  in  which  the  transplanted 
fasda  persisted  in  parts,  the  persistent  islands 
acted  as  adhesions  between  the  joint  surfaces. 

4.  In  the  experiments  with  fasda  there  was 
no  evidence  of  any  advantage  of  a  pedunculat- 
ed transplant.  On  the  contrary,  in  each  in- 
stance the  pedide  persisted  as  an  intra- 
articular band  which  diecked  joint  movement 

5.  With  the  fasda  fixed  and  impregnated 
with  silver,  the  union  of  the  denuded  joint 
surfaces  was  prevented. 
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6.  The  more  irritating  chromadzed  pig's 
bladder  membrane  always  led  to  a  much  great- 
er amoimt  of  fibrous  tissue  formation,  and  the 
fibrous  tissue  formed  in  every  instance  more 
or  less  completely  imited  the  opposed  joint 
surfaces. 

7.  The  relatively  small  amount  of  new  bone 
formation  from  the  ends  of  the  bones  in  the 
joint  makes  the  prevention  of  union  between 
raw  joint  surfaces  a  problem  which  is  identical 
with  that  of  cavity  production  in  soft  parts. 
With  the  transplantation  of  living  tissue  into 
soft  parts,  in  case  the  transplant  preserves  its 
vitality,  it  heals  in  the  tissues  without  cavity 
formation.  If  the  insert  undergoes  necrosis 
and  absorption,  or  is  an  absorbable,  non-living 
substance  which  excites  very  little  inflamma- 
tory reaction,  it  disappears,  leaving  a  cavity. 
If  the  insert  is  of  such  a  nature  as  to  set  up  a 


marked  inflammatory  reaction,  the  tendency 
of  the  process  is  to  dose  the  cavity  occupied 
by  the  insert  in  a  manner  similar  to  the  dosing 
of  an  abscess  cavity. 
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THE   END   RESULTS   OF  ATTEMPTS  TO  MOBILIZE 

STIFFENED   JOINTS 

By  ROBERT  B.  OSGOOD,  M.  D.,  Boston 


THIS  report  is  made  with  some  reluc- 
tance, because  in  the  majority  of  cases 
the  results  of  the  attempts  at  the 
mobilization  of  stiffened  joints  which 
have  been  made  by  the  writer  have  been  far 
from  satisfactory.  At  the  outset  it  must  be 
understood  that  no  criticism  is  intended  of 
the  work  of  other  men  who  have  been  more 
successful  in  their  attempts.  Rather  are 
these  happy  results  evidence  of  greater  skill. 
If  the  honesty  of  endeavor  need  not  be  ques- 
tioned, it  seems  fair  to  report  a  small  series  of 
cases  which  may  be  classed  as  failures  in  the 
hands  of  one  who  has  been  fortunate  enough 
to  have  had  an  ample  surgical  training,  lack- 
ing though  he  may  be  in  technique. 

One  of  the  maxims  of  surgery  must  be  still, 
Primum  non  nocere.  The  report  of  failures 
which  have  resulted  from  at  least  considerate 
attempts  may  aid  good  judgment. 

In  a  recent  nimiber  of  the  Journal  of  the 
American  Medical  Association  will  be  found 
the  report  of  a  paper  read  before  a  prominent 
state  medical  society  on  "Post-Rheumatic 
Ankylosis."  The  writer  of  this  paper  is  re- 
ported to  have  said,  "In  aggravated  cases  of 
post-rheumatic  ankylosis  in  which  there  is 
osseous  union  it  becomes  necessary  to  resort  to 
arthroplastic  operations.  When  an  arthro- 
plastic  operation  is  correctly  performed  in  a 
suitable  case  and  the  proper  after-treatment 
is  carried  out,  there  is  a  reasonable  assurance 
that  the  patient  will  have  a  freely  movable 
joint,  free  from  pain,  and  which  will  support 
weight  and  withstand  traction."  Large  loop- 
holes are  left  in  this  statement  by  the  limit- 
ing phrases,  "correctly  performed"  and 
"suitable  case,"  but  in  spite  of  these,  there 
can  be  no  doubt  as  to  the  impression  given 
that  arthroplasty  is  no  longer  in  the  experi- 
mental stage,  but  that  on  the  other  hand  all 
the  different  joints  may  be  subjected  to  this 
operation  by  any  good  surgeon  and  that 
"there  is  a  reasonable  assurance  that  the 
patient  will  have  a  freely  movable  joint  free 


from  pain  and  which  will  support  weight." 
The  author  may  not  have  been  correctly  re- 
ported, but  such  a  report  in  our  opinion  may 
be  productive  of  mudi  harmfxil  surgery.  By 
personal  observation  and  personal  conversa- 
tion, we  have  tried  to  obtain  a  fair  idea  of  the 
results  at  present  to  be  expected  in  the  hands 
of  the  most  experienced  and  skillful  advocates 
of  these  operations,  and  no  such  rosy  progno- 
sis is  warrantable.  The  extreme  of  optimism 
is  represented  by  the  attitude  of  J.  B.  Murphy, 
and  the  extreme  of  conservatism  by  Lorenz. 

In  no  way  do  we  wish  to  be  understood  as 
discouraging  further  attempts.  We  still  pos- 
sess enthusiasm  for  perfecting  technique  and 
appreciate  the  great  advances  which  have 
been  made.  We  are  inclined  to  believe,  how- 
ever, in  the  light  of  such  a  series  as  those  re- 
ported, which  we  believe  may  be  duplicated 
in  the  hands  of  other  surgeons,  that  unilateral, 
painless,  bony  ankylosis  of  the  knee,  hip, 
shoulder,  and  possibly  elbow,  should  be  sub- 
mitted to  arthroplastic  operations  at  the 
present  stage  of  our  technique  only  after  a 
free  discussion  with  the  patient  and  a  realiza- 
tion on  his  part  of  the  prolonged  and  often 
painful  after-treatment,  and  the  somewhat 
imcertain  nature  of  the  results.  We  urge  as 
far  as  possible  the  concentration  of  these  cases 
in  the  hands  of  a  few  men,  preferably  only  one 
in  a  dty,  who  will  fit  himself  by  study  to  be  at 
least  conversant  with  the  most  successful 
methods.  The  mobilization  of  stiffened 
joints  peculiarly  concerns  orthopedic  sur- 
geons, and  the  profession  has  a  right  to  ex- 
pect most  careful  consideration  by  them  of  a 
matter  so  important. 

For  the  history  of  attempts  at  the  mobiliza- 
tion of  stiffened  joints  the  reader  is  referred  to 
excellent  articles  by  Payr,^  Baer,*  Murphy,' 
Neff,-*  R.  T.  Taylor,*^  and  others. 

1  Arch.  f.  klin.  Chir.,  tgxa,  xclx.  No.  3. 
>Ain.  J.  Orth.  Surg.,  1909,  August,  i. 

*  J.  Am.  M.  Ass.,  X905,  May  30  aod  27. 

*  Surg.,  Gynec.  &  Obst.,  19x2,  Nov. 

»  Surg.,  G3mec.  &  Obst.,  19x2,  April.    Pcnn.  M.  J.,  1913,  Jannaiy. 
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OUTLINE  AND  RESULTS  OF  SIXTEEN  ARTHROPLASTIC  OPERATIONS 

HIPS 


and 
Sex 

AniScyUMifl 

Cause  and  Duiatloo 
of  Ankylosis 

Date  and  Type  of  Operation 

RESULTS 

Case 

No. 

Time 

since 

operation 

Motion 
P. -Passive 
A. -Active 

Stability  and 
Function 

z 
A.  J. 

& 

'Booy 

Infectious  arthritis 
ayears 

zQop.    Excision.    Flap    of    capsule.    Tro- 
chanter in  acetabulum. 

4years 

P.— 3o*-4o* 

A. — ^Almost  none 

Poor. 

9 

J.D. 

il. 

Bony 

Post-operative 
OldNtsser 
I  year 

zgii.    Division  booy  bridge.    Flap  of  tis- 
sue.   Ant.  incision. 

a  years 

P.-90* 

A.— 3o*-4o' 

Fair. 

p.  a. 

ii. 

Bony 

Infectious  artiuitis 
I  year 

Death,  from 

fracture  of  neck. 

shock  and  status. 
Lymphaticus. 

h.i. 

M 

Fibrous 

Infectious  arthritis 
ayean 

iQza.    Ant.  indaion.    Disarticulation.   Re- 
shaping of  head.    Free  fascia  flaps. 

19  months 

P.— 30* 

A. — ao*-30* 

Good. 

Dislocated   after 
three  months; 
reduced.    No 
recurrence. 

v.i. 

S. 

Fibrous 

Hypertrophic  arthritis 
3  years 

zgis.    Ant.     incision.    Partial     excision 
(Baer). 

4  months 

P.— 30* 
A.— aq* 

Fair  and  improv- 
ing. 

KNEES 


6 
E.D. 

ii. 

Bony 

Excision  of  knee 

Svears 

Old  poliomyelitis 

Feb.  z,  zgoQ.    U-shaped  incision.    Reshap- 
ing ends.    Baer's  membrane.    Sept.  a, 
ZQog.    Silk  Ugaments. 

3years 

P.-oo* 
A. — ^None 

Fair  with  splint. 

U.ll. 

K 

Fibrous 

Infectious  arthritis 
zo  months 

Sept.  z,  zgoQ.    Lateral  incisions.    Division 
of  adhenons.    Baer's  membrane. 

May  a,  zgzo.    Injection  of  mi. 

July  3,  zgza.    Post,    incision.    Spurs    re- 
moved. 

4yeais 

P.— zo^-zs* 
A.— zoMs* 

Good  with  spUnt. 

8 
H.  R. 

il. 

Bony 

Infectious  arthritis 
Syears 

May,  iQio.    U-shaped  incinon.    Bone  ends 
shaped.    Baer's  membrane. 

3  years 

P.— None 
A. — ^None 

Good. 

Stiff. 

D.« 

1! 

Bony 

Infectious  arthritis 
Few  months 

Sept.  z,  zgzz.    Lateral    incisions.    Adhe- 
sions seiMirated. 

I  year 

P.— Few* 
A.— Few* 

Fair. 

Dec    9,    Z9za.    Lateral    incisions.    Free 
faada  beneath  patella. 

P.— Few* 
A-— Few* 

zo 
S. 

IP 

Fibrous 

Infectious  arthritis 
5  months 

zgzz.    Lateral   incisions.    Adhesions  sep- 
arated.   Free  fascia  flaps. 

z  year 

P.—S'-xo* 
A.— S--ZO* 

Fair  with  splint. 

II 
B. 

il. 

Fibrous 

Infectious  arthritis 
I  year 

Z9ZZ.    Lateral  incisions.    Baer's  membrane. 

z  year 

P.~5' 
A.— None 

Good. 

ELBOWS  AND  JAW 


za 
C.  H. 

U. 

Bony 

Old  fracture 
z6  years 

zgoQ.    Post,   incision.    Gig  saw  shaping. 
Baer's  membrane. 

4  years 

P.— lOO* 
A.--go* 

Fair— S. 
Good— F. 

Z3 
W.  C. 

if. 

Bony 

Hypertrophic  arthritis 
7  months 

Z9ZO.    Post,  incision.    Gig  saw  shaping. 
Baer's  membrane. 

z  year 

P.— None 
A. — None 

Good. 
Stiff. 

D^t. 

£. 

Bony 

Old  injury?  Tbbeicu- 
losis? 

zgzz.    Post   mcision.     Gig   saw   shapnig. 
Free  fascia  flaps. 

a  years 

P.-^o* 
A.— zo* 

Poor. 

L.^^Z 

aa 
F. 

Bony 

Infectious  arthritis 

(N) 
2  years 

Free  fascia  flaps. 

6  months 

P.— 3o* 
A.— as* 

Fair. 

'z6 
A.  B. 
Jaw 

a6 
F. 

Bony 

Infectious  arthritis 
a  years 

Z9ZO.    Excision  of  condyle.    Baer's  mem- 
brane. 

syears 

P.  and  A. 
zK  in-  separa- 
tion 

Good. 
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The  charts  will  outline  quickly  the  scope  of 
the  operations.  I  have  included  two  private 
cases  of  Dr.  J.  E.  Goldthwait's  in  which  the 
unsuccessful  operation  was  performed  by  the 
writer  at  his  request,  two  cases  of  Dr.  E.  G. 
Brackett's,  and  one  case  of  Dr.  C.  F.  Painter's', 
operated  on  by  them.  My  thanks  are  ex- 
tended to  these  three  surgeons  for  their  per- 
mission to  report  their  cases.  Detailed  re- 
ports of  the  cases  are  not  necessary  in  such  a 
communication  as  this.  The  important 
points  and  the  types  may  be  gathered  from 
the  appended  charts. 

We  have  used  to  prevent  ankylosis  recur- 
ring, either  chromicized  pig's  bladder  as  recom- 
mended by  Baer  or  pieces  of  free  fascia  re- 
moved from  the  fascia  lata  at  the  time  of 
operation.  In  two  of  the  hip  cases  we  have 
turned  in  pedunculated  flaps  of  tissue.  In 
only  one  case  has  any  considerable  inflam- 
matory reaction  followed  the  use  of  the  pig's 
bladder  membrane,  but  in  every  case  there 
has  been  a  slight  discharging  sinus,  some- 
times coming  on  as  late  as  three  weeks  after 


the  operation  and  often  persisting  for  months. 
In  three  cases  the  membrane  itself,  in  whole 
or  in  part,  has  been  extruded  several  weeks 
after  tihe  operation;  but  that  has  not  seemed 
to  interfere  with  persisting  mobility.  In  the 
cases  where  free  fascia  flaps  have  been  used, 
the  healing  has  been  by  first  intention,  and 
no  sinuses  have  occurred  except  in  the  one 
case  of  a  tuberculosis  developing  in  the  oper- 
ated elbow  six  months  after  the  arthroplastic 
operation.  Although  generous  portions  of 
fascia  lata  have  been  excised  (four  inches 
square)  there  has  been  no  subsequent  muscle 
hernia  or  any  evident  weakness. 

We  realize  how  inconclusive  these  unsuc- 
cessful results  are.  That  the  technique  was 
faulty  in  many  of  the  cases  is  at  once  appar- 
ent. We  are  aware  at  present  of  many  de- 
tails which  might  change  the  outcome.  Yet 
I  confess  the  end  results  of  some  of  the  cases 
have  given  me  pause.  When  we  obtain  a 
joint  with  useful  motion  persisting  for  six 
months  and  then  gradually  see  this  motion 
disappear,  in  spite  of  careful  after-treatment, 
owing  to  joint  sensitiveness  and  to  soft  part 
contractures,  and  when  we  may  watch  the 
overgrowth  of  bone  about  our  seat  of  opera- 
tion continue  for  long  periods,  we  owe  it  to 
our  patients  to  explain  these  possible  con- 
tingencies until  we  know  how  to  surely  pre- 
vent them.  Payr  has  wisely  said  that  we 
must  carefully  select  our  cases  both  in  rela- 
tion to  occupation,  social  status,  and  tempera- 
ment, before  we  attempt  by  the  methods  now 
advocated  to  mobilize  stiffened  joints,  and 
the  writer  would  add  that  in  addition  to  this 
selection  our  prognoses  should  be  most 
guarded  as  to  painless  or  useful  motion  and 
as  to  function. 
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CHOLECYSTECTOMY  ^ 

By  JOHN  B.  DEAVER,  M.  D.,  Sc.  D.,  LL.  D.,  Philadelphia 


WHEN  we  consider  the  great  surgical 
importance  of  the  gall-bladder, 
the  extraordinary  variability  of 
its  pathology,  the  severity  and 
deadly  nature  of  the  diseases  which  affect  it 
directly  and  through  it  indirectly  involve  the 
neighboring  organs,  the  mortality  which  still 
clings  to  both  medical  and  surgical  treatment, 
and  finally,  the  lack  of  accord  among  experi- 
enced surgeons  concerning  those  procedures 
best  suited  for  the  treatment  of  certain  most 
serious  aspects  of  gall-bladder  disease,  it  is 
evident  that  the  subject  of  cholecystectomy 
is  not  one  to  be  lightly  considered  or  easily 
decided.  We  who  practice  surgery  must  act, 
whether  we  wish  it  or  not,  as  judges  in  a 
capital  case  upon  which  not  only  one  but  many 
lives  depend. 

In  certain  well  defined  conditions  there  is 
practical  imanimity  concerning  the  advisabili- 
ty of  removing  the  gall-bladder.    These  are: 

1.  Hydrops  with  obliteration  of  the  cystic 
duct. 

2.  Chronic  empyema. 

3.  Calcareous  degeneration. 

4.  The  cholesterin  gall-bladder  of  Moyni- 
han. 

5.  Gangrene. 

6.  Carcinoma  limited  to  the  gall-bladder. 

7.  Extensive  laceration  or  perforation  of 
the  gall-bladder. 

These  conditions  possess  in  common  these 
two  undesirable  features:  (i)  the  impossibility 
of  restutio  ad  itUegrum  and  (2)  the  certainty  or 
probability  of  a  progress  of  the  disease.  There 
is  but  little  chance  for  division  of  opinion  in 
the  presence  of  plain  indications  such  as  these. 
Yet  a  word  of  caution  here  is  not  unnecessary. 
The  patient  and  surrounding  conditions  must 
be  considered  as  well  as  the  lesion.  As 
LiUenthal  has  well  said,  **  Anyone  can  learn  to 
work  according  to  set  rules,  but  only  an  artist 
knows  when  to  disregard  them."  I  have,  on 
more  than  one  occasion,  been  content  simply 
to  drain  a  gangrenous  gall-bladder  and  have 


seen  the  patients  recover  without  the  necessity 
for  a  second  operation.  These  were  cases, 
often  desperately  sick,  in  whom  I  found  that 
the  omentum  had  preceded  me  to  the  seat  of 
the  trouble  and  wrapping  itself  about  the 
gangrenous  area  had  effectually  excluded  it 
from  the  general  abdominal  cavity.  To 
break  up  these  protecting  adhesions  and 
inflict  upon  the  acutely  inflamed  area  the 
trauma  necessary  to  the  removal  of  the  gall- 
bladder would  be  to  invite  catastrophe.  Un- 
der these  circumstances  it  is  better  to  accept 
the  chance  of  being  obliged  to  do  a  second 
operation,  for  surely  a  living  patient  after  two 
operations  is  better  than  a  dead  patient  how- 
ever beautifully  and  thoroughly  operated. 

With  this  provision  we  may  accept  as 
absolute  indications  for  cholecystectomy  the 
conditions  already  enumerated.  But  the 
majority  of  cases  that  come  to  operation  to- 
day show  no  such  advanced  pathology.  What 
is  to  be  our  attitude  toward  the  lesser  grades 
of  acute  and  chronic  cholecystitis  with  or 
without  stones;  toward  the  cystic  gall-bladder 
when  from  the  appearance  and  the  condition 
found  it  is  quite  apparent  that  the  occlusion 
of  the  cystic  duct  is  of  recent  date;  toward  the 
cases  of  localized  gangrene  of  the  fundus  of 
the  gall-bladder;  toward  cases  of  small  per- 
forations or  wounds;  and  finally,  and  of  special 
importance,  what  shall  we  do  in  the  presence 
of  pancreatic  involvement  or  peripancreatic 
retroperitoneal  lymphangitis  and  lymphad- 
enitis? 

Li  such  cases  the  question  of  cholecystos- 
tomy  or  cholecystectomy  must  be  met  and 
decided  by  the  surgeon.  The  operation  of 
cholecystotomy,  which  consists  in  simple 
incision  of  the  gall-bladder,  removal  of  the 
calculi,  and  closure  without  drainage  is  the 
classical  operation  for  gall-bladder  cholelithia- 
sis and  though  formerly  often  performed  with 
good  results  it  has  been  almost  discarded  of 
late  years  owing  to  the  appreciation  of  the 
need  for  drainage  in  clearing  the  gall-bladder 


1  Read  before  the  Springfield  Academy  of  Medidne,  Springfield,  Mass..  April  8, 19x3. 
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and  biliary  passages  of  the  infection,  of  which 
the  calculi  themselves  are  but  a  result. 
Kocher  has  never  quite  abandoned  cholecys- 
totomy,  and  recently  a  few  prominent  surgeons 
have  shown  a  tendency  to  employ  the  opera- 
tion in  selected  cases.  If  the  recent  ideas  of 
Aschoff  and  Bacmeister  are  correct  as  to  the 
possibility  of  the  pure  cholesterin  stone  being 
formed  in  the  gall-bladder  as  a  result  simply 
of  stagnation  and  altered  metabolism  with- 
out the  presence  of  infection,  this  simple 
operation  would  seem  not  only  proper  but 
preferable  since  the  likelihood  of  post-opera- 
tive adhesions  would  be  much  reduced.  On 
the  other  hand  such  simple  conditions  come 
very  rarely  to  operation.  When  the  calculi 
are  the  result  of  catarrhal  inflammation  of  the 
gall-bladder  due  to  the  presence  of  bacteria, 
drainage  is  decidedly  indicated.  It  is  true 
that  infections  of  the  gall-bladder  die  out  in  a 
percentage  of  cases  and  at  the  time  of  opera- 
tion no  organism  can  be  obtained  by  ciilture 
in  about  fifty  per  cent  of  the  cases.  Yet 
there  can  be  no  doubt  that  in  some  instances 
organisms  may  be  lurking  in  the  crypts  and 
folds  of  the  mucosa  of  the  gall-bladder  when 
they  are  not  demonstrated  by  cultures  of  the 
bile.  Moreover,  it  is  not  usually  possible  to 
determine  at  the  time  of  operation  whether 
active  infection  is  or  is  not  present.  There- 
fore I  feel  that  the  patient's  welfare  will  be 
best  guarded  by  the  institution  of  drainage 
in  all  such  cases,  since  this  can  do  little  if 
any  harm,  while  the  failure  to  drain  may  per- 
mit the  infection  to  resume  its  activities  un- 
checked. Granting,  then,  the  applicability 
of  simple  cholecystotomy  in  cases  properly 
selected,  it  is  nevertheless  true  from  a  practical 
standpoint  that  the  surgeon  will  very  seldom 
be  able  to  select  such  cases,  and  as  a  rule  some 
operation  involving  either  drainage  or  re- 
moval of  the  gall-bladder  must  be  employed 
if  we  wish  to  do  the  greatest  good  tr  ^e  great- 
est number. 

To  remove  or  not  to  remove  the  gall-blad- 
der is  the  question  that  makes  Hamlets  of  us 
all.  The  conservative  section  holds  to  chole- 
cystostomy  in  all  conditions  other  than  those 
enumerated  as  the  absolute  indications  for 
cholecystectomy.  Those  who  take  this  stand 
do  so  because  they  believe  that  the  fimction 


of  the  gall-bladder  is  a  beneficial  one  and 
should  be  preserved  whenever  possible;  that 
the  effects  of  drainage  are  as  truly  curative 
as  the  more  radical  operation;  that  the  lesser 
operation  has  a  well  defined  lower  mortality 
than  the  more  radical;  that  post-operative 
complications  and  remote  effects  are  less 
dangerous  and  troublesome  after  simple 
drainage  than  after  removal,  and  that  in  the 
event  of  a  later  operation  being  required  the 
presence  of  the  gall-bladder  and  the  absence 
of  the  dense  adhesions  which  often  follow 
cholecystectomy  render  the  surgery  of  the 
biliary  passages  easier  and  less  dangerous. 

On  the  other  hand,  those  who  would  extend 
the  field  of  cholecystectomy  argue  that  the 
gall-bladder  is  a  vestigeal  and  imnecessary 
organ;  that  permanent  cure  is  not  assured  by 
drainage;  that  reinfection  occurs  not  infre- 
quently requiring  re-operation  or  re-establish- 
ing invalidism  on  the  part  of  the  patient;  that, 
granting  the  truth  of  increased  difficulty  of  a 
secondary  operation  after  removal  of  the  gall- 
bladder, the  chance  of  such  an  operation  being 
necessary  is  much  diminished,  and  finally 
that  the  slightly  increased  primary  mortality 
of  cholecystectomy  is  more  than  compensated 
in  the  long  run  by  improved  results. 

The  precise  function  of  the  gall-bladder  is, 
like  that  of  the  appendix,  not  definitely  set- 
tled. The  structure  and  apparent  function 
of  the  appendix,  however,  suggests  that  its 
activities  do  not  differ  materially  from  that 
of  the  large  intestine  adjacent  to  it.  For 
this  reason  the  loss  of  its  function  to  the  body 
is  of  no  moment.  The  gall-bladder,  how- 
ever, is  a  highly  differentiated  portion  of  the 
biliary  tract  and  we  cannot  so  reasonably 
expect  complete  compensation  for  its  loss  if 
we  conceive  of  its  function  as  being  one  of 
importance.  The  old  idea  of  the  physiologists 
that  the  gall-bladder  served  as  a  reservoir  for 
bile  during  the  period  when  it  was  not  needed 
for  digestion  is  quite  inadequate  considering 
the  small  size  and  moderate  distensibility  of 
the  gall-bladder  together  with  the  fact  that  the 
average  daily  output  of  bile  in  the  adult  is 
from  30  to  50  ounces.  Moreover,  the  muscu- 
lar coats  of  the  gall-bladder  are  not  capable 
of  expelling  its  contents  completely,  which 
further  detracts  from  its  value  as  a  storage 
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organ.  That  the  bile  does  back  up  in  the 
gall-bladder  during  the  intervals  between 
digestion  is  certain,  as  is  shown  by  the  in- 
creased drainage  from  a  cholecystostomy 
opening  during  the  night.  Nocturnal  pain 
in  cholecystitis  may  also  be  explained  in  this 
way,  the  gall-bladder  being  distended  by  the 
back-flow  and  in  its  inflamed  condition  giving 
rise  to  pain.  The  suggestion  that  it  acts  as  a 
tension  bulb  has  mud^  to  commend  it.  Dur- 
ing the  fluctuations  in  pressure  within  the 
ducts  which  probably  occur  as  a  normal  con- 
sequence of  digestion  and  the  influences 
which  increase  or  diminish  the  secretory 
activity  of  the  liver  cells,  as  well  as  those 
fluctuations  in  pressure  which  undoubtedly 
result  from  pathological  causes,  the  existence 
of  such  a  diverticulum  from  the  duct  tract 
imdoubtedly  spares  the  parenchyma  of  the 
liver  from  back  pressure  in  many  instances. 
Observations  by  surgeons  of  dilatation  of  the 
common  bile  duct  after  cholecystectomy 
would  seem  to  support  this  view  and  it  has 
even  been  observed  that  a  diverticulum  has 
formed  from  the  cystic  duct  after  the  gall- 
bladder had  been  removed.  The  mucus 
found  in  the  gall-bladder  is  believed  also  to 
have  a  beneficial  effect  in  diluting  the  bile 
and  rendering  it  less  harmful  in  the  event  of 
its  retrojection  into  the  pancreatic  duct. 
Whether  or  not  our  ideas  concerning  it  be 
right,  it  seems  to  me  that  the  evidence  favors 
the  belief  that  the  gall-bladder  has  a  desirable 
fimction,  even  though  the  fact  thatits  presence 
is  not  necessary  to  good  health  cannot  be 
gainsaid.  We  must  remember,  however,  that 
its  functions  must  be  very  materially  altered 
by  inflammation  which  thickens  and  con- 
tracts its  walls  and  changes  the  character  of 
its  secretions. 

Much  hinges  upon  the  curative  value  of 
cholecystostomy  in  gall-bladder  infections. 
There  can  be  no  doubt  that  the  complete 
rest  thereby  afforded  to  the  gall-bladder  walls 
as  well  as  the  drainage  of  the  bile  from  the 
catarrhal  passages  does  cause  subsidence  of 
the  infection.  It  does  not  however  restore, 
nor  can  it  be  expected  to  restore  the  organ  to 
a  normal  condition.  If  any  extensive  in- 
flammator>''  alterations  have  taken  place,  the 
scars  must  remain  not  only  as  mute  evidence 


of  the  previous  infection  but  as  a  point  of 
diminished  resistance  in  the  future.  Still  it 
is  surprising  in  how  many  cases  permanent 
cure  results.  The  reformation  of  gall-stones 
after  cholecystostomy  is  a  very  rare  occurrence. 
I  have  observed  one  instance  in  which  I 
operated  and  removed  100  gall-stones.  Two 
years  later  a  second  operation  was  done  and 
200  gall-stones  removed.  It  is  not  very  xm- 
common  to  leave  stones  behind,  but  I  flatter 
myself  that  I  could  scarcely  have  overlooked 
this  number.  Yet  this  may  have  been  an 
example  of  the  cholesterin  gall-bladder  of 
Moynihan,  also  called  the  strawberry  gall- 
bladder by  MacCarty.  In  this  condition 
which  I  had  observed  and  mentioned  prior  to 
either  of  the  above  gentiemen,  we  find  small 
gall-stones  or  particles  of  cholesterin  embed- 
ded in  the  mucosa  of  the  gall-bladder.  These 
cannot  be  scraped  out  nor  disposed  of  by 
drainage  so  that  the  presence  of  this  condition 
is  now  recognized  as  a  suflScient  cause  for 
cholecystectomy. 

Mayo  has  observed  five  cases  in  which  there 
was  every  reason  to  believe  that  stones  had 
re-formed  in  the  common  duct.  We  must, 
therefore,  admit  the  possibility  of  recurrence 
of  gall-stones  after  operation,  a  chance  the 
danger  of  which  is  greatiy  diminished  by  re- 
moval of  the  gall-bladder. 

Pancreatic  and  peripancreatic  inflammation 
when  associated  with  gall-bladder  disease 
should  influence  our  treatment  of  the  gall-blad- 
der itself.  We  (Dr.  D.  B.  Pfeiffer  and  my- 
self) have  in  another  paper  pointed  out  the 
method  by  which  infection  is  carried  from 
an  inflamed  gall-bladder  to  the  peripancreatic 
tissues  and  we  believe  that  in  a  percentage  of 
cases  the  pancreas  may  be  secondarily  in- 
fected in  this  manner.  The  lymphatics  of 
the  gall-bladder  are  collected  into  trunks 
which  travel  along  the  cystic  duct  to  the  right 
free  border  of  the  gastro-hepatic  omentum 
following  the  course  of  the  common  duct. 
Some  of  these  trunks  are  interrupted  in 
their  course  by  lymph  nodes,  one  of  which 
is  found  quite  constantiy  at  the  neck  of  the 
gall-bladder,  another  at  the  junction  of  the 
supraduodenal  with  the  retroduodenal  por- 
tion of  the  common  duct.  Occasionally  still 
others  are  met  with.     Some  of  the  trunks  are 
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not  thus  interrupted  but  pass  together  with 
the  efferent  lymphatics  from  the  glands  just 
mentioned  to  the  cellular  tissues  and  glands 
immediately  in  relation  with  the  pancreas. 
As  regional  glands  of  the  pancreas,  Bartel 
describes  the  pancreatico-splenic  and  superior 
pancreatic,  the  superior  gastric,  hepatic,  pan- 
creatico-duodenal  (anterior  and  posterior), 
mesenteric,  mesocolic,  inferior  pancreatic  and 
peri-aortic.  These  groups  will  be  found 
pictured  and  described  more  fully  in  an  article 
by  Deaver  and  Pfeiffer.^ 

To  all  these  groups  of  glands  the  pancreas 
sends  lymphatic  branches  which  may  anasto- 
mose in  the  cellular  retroperitoneal  tissues 
with  the  lymphatics  from  the  stomach,  duo- 
denum, spleen,  liver,  gall-bladder  and  bile 
ducts,  the  colon,  and  even  the  left  supra- 
renal. Probably  still  other  intercommunica- 
tions exist  which  were  not  demonstrated.  I 
have  seen  retroperitoneal  lymphatic  infection 
in  this  situation  which  was  undoubtedly  of  ap- 
pendicular origin.  Only  when  the  intercom- 
munications of  the  pancreatic  lymphatics  with 
those  of  the  adjacent  organs  are  most  inti- 
mate, short  in  their  course  and  unprotected 
by  intervening  lymphatic  nodes,  does  peril 
commonly  arise  of  lymphangitis  being  com- 
municated to  the  pancreas  itself.  This  most 
intimate  relation  Bartel  has  shown  to  exist 
with  the  lymphatics  of  the  adjacent  duode- 
num, and  more  recentiy  Franke  has  shown  that 
the  same  is  true  of  the  lymphatics  coming 
from  the  gall-bladder.  The  lymphatics  aris- 
ing from  these  sources  are  in  many  instances 
closely  applied  to  the  surface  of  the  head  of 
the  pancreas  and  inosculate  directiy  with  the 
efferent  lymphatics  from  that  organ.  The 
inflammation  of  the  head  of  the  pancreas 
which  we  see  so  commonly  in  gall-bladder 
inflammation  corresponds  in  extent  to  the 
Ijrmphatic  distribution  and  not  at  all  to  the 
duct  distribution  as  would  naturally  be  the 
case  were  the  infection  the  result  of  ascend- 
ing duct  infection. 

For  some  time  I  have  been  observing  these 
peripancreatic  lymph  nodes  in  the  course  of 
my  upper  abdominal  explorations  and  I  find 
them  almost  invariably  enlarged  in  gall- 
bladder infections.    This  is  a  condition  in 
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every  way  comparable  to  enlargement  of  the 
cervical  glands  associated  with  tonsillitis. 
When  the  source  of  infection  is  removed  the 
lymphatic  damage  also  recovers.  Absorption 
of  bacterial  toxins  from  the  gall-bladder  oc- 
curs chiefly  in  this  way  and  the  serious  effects 
of  this  absorption  are  a  well-known  clinical 
fact.  Babcock  has  pointed  out  the  r61e  of 
cholecystitis  in  the  causation  of  myocardial 
degeneration,  but  the  other  organs  suffer  as 
well.  Arterial,  renal  and  other  serious  toxic 
effects  may  follow  the  same  cause.  When,  in 
my  opinion,  such  a  condition  is  present  and 
the  gall-bladder  presents  such  serious  altera- 
tions as  to  make  the  question  of  cure  by 
cholecystostomy  problematical,  I  do  not 
hesitate  to  perform  cholecjrstectomy.  This 
aspect  of  the  question  must  be  thoroughly 
understood.  I  am  not  advocating  cholecys- 
tectomy in  all  cases  of  peripancreatic  or 
pancreatic  inflammations.  Not  all  cases  of 
pancreatitis  arise  in  this  manner.  When  the 
pancreas  appears  markedly  or  chiefly  affected 
I  would  hesitate  to  remove  the  gall-bladder 
because  of  the  possibility  that  it  may  be  need- 
ed at  a  later  period  owing  to  the  progression 
of  the  pancreatic  lesion  and  obstruction  of  the 
common  duct  thereby.  In  the  event  of  such 
a  complication  the  safest  and  best  operation 
would  be  cholecystoduodenostomy,  the  con- 
dition of  the  gall-bladder  warranting.  The 
operations  devised  for  transplantation  or  re- 
construction of  the  common  duct  are  ingenious 
and  may  serve  in  desperate  straits,  but  I 
would  not  willingly  put  myself  in  the  position 
of  being  obhged  to  rely  upon  them. 

The  higher  mortality  of  cholecystectomy 
as  opposed  to  cholecystostomy  is  one  of  the 
strongest  objections  to  the  extension  of 
cholecystectomy  into  fields  where  it  is  not 
positively  required.  Yet  we  should  not  be 
misled  by  the  pubUshed  figures  of  the  relative 
mortaUty  of  these  two  operations.  Most 
surgeons  admit  from  two  to  five  times  as  high 
a  mortality  in  removal  of  the  gall-bladder  as 
in  drainage.  It  must  be  remembered,  how- 
ever, that  cholecystectomy  has  been  reserved 
by  most  surgeons  for  the  more  severe  and 
complicated  cases  in  which  the  mortality  is 
necessarily  high  from  the  severity  of  the  dis- 
ease itself,  entirely  apart  from  the  t)^  of 
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operation  performed.  We  can  get  a  dearer 
idea  of  the  relative  dangers  from  Kehr,  who 
advocates  and  performs  cholecystectomy  more 
freely  than  other  surgeons  of  prominence  in 
this  field.  He  reports  a  mortality  of  1.5  per 
cent  in  cholecystostomy  and  3.7  per  cent  in 
cholecystectomy.  Even  here,  however,  the 
cholecystostomies  were  as  a  group  less  serious- 
ly diseased.  It  is  thus  seen  that  the  dis- 
crepancy is  not  so  forbidding  and  warrants 
us  in  fitting  the  operation  to  the  case  when  we 
are  convinced  that  removal  of  the  gall-bladder 
is  the  operation  of  choice.  Still,  cholecystec- 
tomy will  remain  an  operation  of  slightly 
higher  mortality,  as  is  inevitable  from  the 
more  extensive  trauma  and  greater  time  re- 
quired for  its  performance. 

The  adherents  of  cholecystostomy  make 
capital  of  the  fact  that  the  gall-bladder  is  a 
most  valuable  guide  in  the  event  of  secondary 
operation  being  required.  It  is  the  thread  of 
Ariadne  which  guides  the  surgeon  through  the 
maze  of  adhesions  to  the  common  duct.  The 
gall-bladder  and  cystic  duct  in  this  respect 
bear  the  same  relation  to  the  common  duct  as 
the  caecum  and  the  anterior  longitudinal 
muscular  band  of  the  caecum  bear  to  the 
appendix.  The  adhesions  subsequent  to  the 
primary  operation  are  likely  to  be  less  dense 
and  baffing  after  cholecystostomy  than 
cholecystectomy. 

To  this  the  advocates  of  cholecystectomy 
reply  that  secondary  operations  wUl  seldom 
be  needed  after  the  gall-bladder  is  removed. 
Persistent  fistulas  are  rare.  The  hive  of  in- 
fection is  removed  from  further  possibility 
of  trouble,  and  in  case  re-operation  is  nec- 
essary, the  obstacles  are  by  no  means  insuper- 
able. 

My  own  experience  with  these  operations, 
their  relative  mortaUty  and  curative  effects, 
inclines  me  to  be  rather  more  radical  than 
hitherto.  I  would  still  counsel  the  inexperi- 
enced surgeon  to  cling  to  cholecystostomy. 
Its  results  are  often  truly  surprising  in  most 
complicated  conditions.  I  have,  however, 
had  enough  disappointments  with  cholecystos- 
tomy to  believe  that  there  are  cases  in  which 
I  should  remove  the  gall-bladder  providing 
only  that  I  am  able  to  select  them  at  the  time 
of  operation.    The  class  of  cases  in  which  at 


the  present  time  I  am  inclined  to  favor 
cholecystectomy  over  cholecystostomy  are 
those  who  give  a  long  history  of  recurrent 
febrile  attacks  with  more  or  less  permanent 
gall-bladder  changes  and  showing  evidence  of 
peripancreatic  lymphangitis  often  with  some 
communicated  inflammation  of  the  head  of 
the  organ  itself. 

In  most  cases  of  acute  calculous  cholecysti- 
tis I  remove  the  gall-bladder.  When  localized 
gangrene  is  present  I  believe  it  should  be  re- 
moved except  in  the  ultra  severe  types  of  in- 
fection already  isolated  by  old  or  fresh  ad- 
hesions, as  I  have  previously  indicated.  I  do 
not  remove  gall-bladders  simply  for  old  chron- 
ic changes  unless  the  organ  is  practically 
destroyed  and  valueless  or  dangerous  in 
appearance  from  the  standpoint  of  malig- 
nancy. 

In  other  words,  gall-bladders  which  we 
know  from  the  symptoms  and  appearance  to 
have  become  the  seat  of  chronic  infection  with 
periodical  exacerbations  will  in  the  majority 
of  cases  be  best  treated  by  cholecystectomy. 

The  age  and  resistance  of  the  patient,  so  far 
as  we  are  able  to  estimate  it,  should  be  taken 
into  account  in  our  decision  and  we  should 
not  insist  upon  cholecystectomy  in  enfeebled 
patients  who  may  by  drainage  survive  and 
gain  in  strength  to  such  a  degree  that  removal 
can  be  done  later  if  symptoms  recur.  Tem- 
porary improvement  is  the  rule  after  cholecys- 
tostomy. Permanent  cure  results  in  the 
majority  of  cases,  but  in  the  chronic  infection 
carriers  cholecystectomy  is  more  reliable  from 
the  standpoint  of  the  ultimate  result. 

In  other  words,  I  am  inclined  to  give  the 
findings  of  bacteriology  more  weight  in  decid- 
ing upon  the  type  of  gall-bladders  which 
should  be  removed.  A  gall-bladder  thor- 
oughly and  chronically  infected  which  has 
evidence  of  chronic  systemic  intoxication  and 
regional  involvement  of  adjacent  organs, 
notably  the  pancreas  and  peripancreatic 
retroperitoneal  tissues,  I  believe  is  too  danger- 
ous a  source  of  future  trouble  to  rely  upon 
cholecystostomy  for  permanent  cure,  and  this 
is  particularly  true  if  drainage  of  the  bile  is 
not  continued  for  a  long  period,  provided  sim- 
ple cholecystostomy  is  performed.  While 
cholecystectomy  is,  I  believe,  the  operation 
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of  choice  in  this  class  of  cases,  for  good  and 
sufficient  collateral  reasons  one  will  often 
content  himself  with  cholecystostomy.  In 
this  case  a  large  tube  should  be  employed  and 
not  removed  before  two  weeks  have  elapsed 
in  order  to  create  a  firm  sinus  that  will  not 
close  in  less  than  six  or  eight  weeks.  By  long 
contmued  drainage  there  is  the  greater  chance 
of  ridding  the  organ  completely  of  its  lurking 
infection,  and  in  our  decision  as  to  the  opera- 
tion to  be  employed  we  should  ever  bear  in 
mind  that  the  most  serious  question  is  that 
of  infection  and  liability  of  re-infection.  The 
biliary  tract  without  a  gall-bladder,  particu- 
larly a  damaged  gall-bladder,  is  much  less 
likely  to  become  the  seat  of  future  micro- 
organismal  invasions. 

The  removal  of  the  gall-bladder  may  be  a 
matter  of  extreme  simplicity  or  of  the  greatest 
difficulty  according  to  the  situation  and  degree 
of  involvement  by  adhesions  and  inflamma- 
tion. As  a  nile,  the  stronger  the  indications 
for  cholecystectomy  the  greater  the  operative 
difficulty. 

While  a  liberal  incision  is  required  for  this 
work,  I  have  never  found  it  necessary  to  em- 
ploy the  post-mortem  incisions  advocated  by 
some  surgeons.  Neither  do  I  use  such  inci- 
sions as  that  of  Kehr  which,  in  addition  to  the 
vertical  right  rectus  incision,  has  an  arm  at 
right  angles  from  the  lower  end  of  the  vertical 
arm,  transecting  the  rectus  muscle  and  semi- 
lunar line  and  splitting  the  flat  muscles  of  the 
abdomen.  Ample  room  can  be  secured  by  a 
slightly  curved  incision  beginning  just  below 
the  ensiform  cartilage,  following,  with  a  slight- 
ly upward  and  outward  convexity,  the  costal 
margin,  then  carried  straight  down  between 
the  fibers  of  the  upper  rectus  as  far  as  is  re- 
quired. With  the  relaxation  of  the  abdominal 
walls,  such  as  can  be  secured  by  ether  (but 
not  with  gas  and  oxygen),  the  operative  field 
is  clearly  exposed.  In  some  cases  I  dis- 
locate the  liver  downwards  and  upwards, 
bringing  it  partly  out  of  the  incision,  after 
the  manner  of  Mayo  Robson.  This  is  ac- 
complished by  seizing  the  margins  with 
gauze,  taking  care  not  to  crush  the  friable 
parenchyma.  If  this  can  be  accomplished  it 
brings  the  cystic  and  common  ducts  nearer 
the  surface.     In  all  cases  I  place  a  sand  bag 


imder  the  lower  thoracic  spine  for  the  same 
purpose. 

It  is  important  first  to  clear  the  adhesions 
from  the  gall-bladder.  When  these  are 
omental  it  is  a  simple  matter,  but  when  firm 
union  has  taken  place  with  the  duodenum  or 
other  hollow  viscus  there  is  considerable  dan- 
ger of  opening  the  bowel  and  contaminating 
the  field.  To  obviate  this  the  dissection 
should  be  made  cautiously,  keeping  close  to  the 
gall-bladder  rather  than  to  the  bowel.  In 
the  case  of  fistulous  communication  between 
the  gall-bladder  and  the  bowel  it  will  be  nec- 
essary to  open  the  tract  and  this  should  be 
done  with  as  little  soiling  and  as  much  protec- 
tion of  the  adjacent  areas  as  possible.  Hav- 
ing freed  the  gall-bladder  and  cystic  duct  a 
clamp  may  be  placed  upon  the  duct,  and  the 
cystic  artery.  Then,  catching  the  duct  again 
just  distally  to  the  first  clamp,  the  duct  is  cut 
between  the  two  and  the  organ  dissected  from 
its  fibrous  bed  from  below  upwards,  leaving 
if  possible,  a  portion  of  the  fibrous  bed  rather 
than  dissecting  it  from  the  liver  tissue,  which 
is  more  likely  to  leave  a  lacerated  surface 
with  oozing  that  is  difficult  to  control,  especial- 
ly when  jaundice  is  present.  As  the  late 
Maurice  Richardson  has  pointed  out,  it  is 
necessary  to  use  care  in  tying  off  the  cystic 
duct  not  to  pull  up  the  common  and  hepatic 
ducts  at  their  point  of  junction  with  the 
cystic  which  may  lead  to  their  being  included 
in  the  ligature,  an  error  which  leaves  the  last 
state  of  the  patient  worse  than  the  first.  In- 
deed, in  all  this  work  it  is  necessary  to  be 
thoroughly  familiar  with  the  normal  anatomy 
and  the  variations  which  may  occur,  whether 
of  congenital  or  pathological  origin. 

It  is  usually  possible  to  oversew  the  fossa  of 
the  gall-bladder  and  obliterate  it  at  once. 

However  well  I  may  tie  off  the  cystic  duct 
and  obliterate  the  fossa  of  the  gaU-bladder, 
I  never  close  the  abdomen  without  drainage, 
fearing  that  the  back  pressure  of  the  bile  may 
force  the  ligature.  We  learn  much  from  our 
disagreeable  experiences. 

Several  years  ago  I  performed  a  cholecys- 
tectomy with  Ugation  of  the  cystic  duct  and 
complete  closure  of  the  abdominal  wall.  The 
vis  a  tergo  of  the  bile  forced  the  ligature  on 
the  cystic  duct  and  a  considerable  amount  of 
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bile  escaped  into  the  abdominal  cavity. 
Fortnnatdy,  it  became  walled  off  in  the  kid- 
ney well,  and  in  a  few  days  found  its  way  out 
through  the  wound.  This  lucky  result  did 
not  occur  without  much  distress  on  the  part 
of  the  patient  and  much  worry  on  the  part  of 
the  surgeon.  Since  that  time  I  have  never 
neglected  to  carry  a  small  rubber  tube  down 
to  the  stump  of  tiie  cystic  duct  and  have  not 
had  this  complication  occur.  Often  the 
question  of  hepatic  drainage  must  be  met. 
Naturally,  if  any  obstruction  exists  within  the 
common  duct  it  will  be  necessary  to  open  the 
duct,  and  after  dealing  with  the  obstruction, 
drainage  must  be  instituted.  Even  when  no 
definite  obstruction  exists,  but  evidence  of 
diffuse  catarrhal  cholangitis  is  at  hand,  biliary 
drainage  should  be  provided.  At  times  this 
may  be  done  by  a  rubber  tube  passed  down 
the  cystic  into  the  common  duct.  If  this  is 
not  possible  the  cominon  duct  should  be 
opened  directly  and  a  rubber  tube  sutured  in 
place.  A  curious  anomaly  which  I  have 
observed  many  times  is  a  low  implantation 
of  the  cystic  duct  into  the  common  duct  so 
that  the  lower  part  of  the  cjrstic  duct  may  oc- 
cupy the  outermost  portion  of  the  free  border 
of  the  gastro-hepatic  omentum  and  be  incised 
by  the  surgeon  in  the  belief  that  it  is  the  com- 
mon duct.  When  this  is  the  case  it  is  nec- 
essary to  direct  the  drainage  tube  downwards 
toward  the  common  duct  rather  than  up- 
wards toward  the  liver  as  one  would  naturally 
do  in  placing  a  tube  in  the  common  duct  to 
drain  the  bile  as  it  comes  down  from  the  liver. 
If  a  T-tube  is  employed  it  makes  no  difference. 
Common  duct  drainage  should  be  provided 
whenever  the  pancreas  or  peripancreatic 
tissues  show  evidence  of  recent  infection.  To 
what  extent  conmion  duct  drainage  is  success- 
ful in  draining  the  pancreas  also  is  a  question 
yet  to  be  settled.  Naturally,  such  drainage 
could  not  occur  in  the  cases  in  which  the 
pancreatic  duct  fails  to  communicate  with 


the  conunon  duct,  either  directly  or  through 
the  medium  of  the  sinus  of  Vater.  In  one 
case  during  the  past  year  I  saw  indisputable 
evidence  of  the  drainage  of  pancreatic  juice 
through  the  conmion  duct.  The  attention 
of  my  assistant.  Dr.  Pfeiffer,  was  drawn  to 
this  by  the  excoriation  of  the  skin  about  the 
wound  where  the  drainage  from  the  duct  tube 
had  escaped.  Testing  the  biliary  discharge 
for  the  presence  of  the  pancreatic  ferments, 
tr3^sin,  steapsin  and  amylopsin  were  demon- 
strated. In  certain  other  cases  we  failed  to 
find  these  ferments.  Even  when  the  duct  is 
not  drained  directly  there  seems  to  be  no  rea- 
son to  doubt  that  biliary  drainage  is  beneficial 
to  the  pancreas  by  allaying  the  cholangitis, 
which  is  unquestionably  a  factor  in  the  pro- 
duction of  pancreatic  inflammation. 

If  there  has  been  marked  acute  perichole- 
cystic  inflammation,  or  if  soiling  of  the  field 
has  been  imavoidable  during  the  manipula- 
tions, I  frequently  place  a  glass  tube  down  to 
the  renal  fossa  in  the  subhepatic  space,  which 
is  allowed  to  remain  for  twenty-four  to  thirty- 
six  hours. 

The  wound  is  sutured  in  layers  and  the 
drainage  allowed  to  emerge  through  one  por- 
tion of  it,  or  through  a  separate  stab  if  that 
is  the  most  direct  route  to  the  surface.  I  am 
fond  of  draining  through  a  separate  stab,  as 
that  allows  better  closure  of  the  long  wound. 
Naturally,  when  there  is  much  drainage  a  stab 
is  not  advisable. 

It  is  my  practice  to  elevate  the  foot  of  the 
bed  about  six  inches  after  an  operation  of  this 
character,  believing  that  it  is  more  rational  to 
confine  exudate  and  infection  to  the  area  of 
drainage  than  to  try  to  gravitate  them  to  the 
pelvis  through  iminfected  peritoneum;  this 
position  is  maintained,  however,  only  for  24 
hours,  when  the  patient  sits  up  in  bed.  The 
latter  position  lessens  the  chances  of  an  em- 
bolic pnemnonia.  The  after-treatment  is 
that  usually  employed  in  abdominal  cases. 
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DRAINAGE  OF  THE  UPPER  INTESTINAL  LOOP  FOR  THE   RELIEF  OF 

ILEUS;  BASED  UPON  EIGHT  CLINICAL  CASES  SUCCESSFULLY 

OPERATED,  AND  ANIMAL  EXPERIMENTATION 

By  C.  HUGH  McKENNA,  M.  D..  Chicago 

Surgeon  to  St.  Joseph's  Hospital 


CLINICAL  observation  over  a  large 
number  of  cases  of  acute  bowel  ob- 
struction, with  its  immediate  and 
high  mortality,  suggested  to  me  mak- 
ing an  investigation  of  the  fatal  factor  in  ileus. 
On  analyzing  the  cause  of  death  from  acute 
bowel  obstruction,  it  would  seem  that  one 
of  the  three  following  factors  must  be  made 
responsible  for  the  fatal  termination;  bacterio- 
logical, nervous,  or  toxic. 

1.  The  bacteriological  factor  may  be 
eliminated  since,  (a)  death  comes  too  early, 
and  (b)  bacteraemia  only  rarely  occurs. 

2.  From  the  standpoint  of  a  primarily 
disturbed  innervation,  statistics,  and  our  own 
observations  in  operative  measures  on  the 
upper  intestinal  tract  and  stomach,  seldom 
show  any  disturbance  of  this  nature. 

3.  The  toxic  element,  I  believe  in  view  of 
owe  clinical  experience  and  animal  experimen- 
tation, and  that  of  co-workers  on  this  same 
subject,  fully  explains  the  cause  of  death  in 
acute  bowel  obstruction. 

I  am  of  the  opinion  that  when  the  physio- 
logical balance  of  the  normal  intra-enteric 
secretion  (the  secretion  from  the  duodenal 
mucosa,  probably  from  Bnmer's  glands)  is 
disturbed  the  secretion  becomes  profoundly 
toxic  and  unless  this  physiological  balance  is 
quickly  restored,  a  fatal  termination  surely 
and  swiftly  ensues.  In  other  words,  any 
influence  that  leads  to  an  upper  intestinal 
paresis  sufficient  to  stop  peristalsis,  blocks  the 
normal  flow  of  the  duodenal  secretion  as 
effectively  from  the  point  of  view  of  ileus,  as 
if  the  gut  were  mechanically  closed.  I  am  of 
the  opinion  that  the  duodenal  stasis  produced 
by  paresis  of  this  portion  of  the  gut  may  be 
compared  to  the  duodenal  stasis  produced  in 
the  dog  by  closing  the  lower  end  of  the  duode- 
num. The  blocking  up  of  the  duodenal  secre- 
tion may  become  a  fatal  factor  in  one  of  two 
wa)rs:  First,  by  direct  absorption  into  the 
blood  as  a  powerfully  toxic  substance;  second, 


because  of  the  improper  mixture  between  the 
secretion  of  the  duodeniun  and  the  secretion 
from  the  lower  intestinal  tract. 

In  the  light  of  our  clinical  and  experimental 
work,  and  the  work  of  other  investigators  — 
particularly  Whipple  and  Bernheim,*  it  would 
seem  as  though  we  were  justified  in  rlaiming 
that  the  fatal  factor  in  ileus  is  a  poisonous 
element  derived  from  the  duodenal  mucosal 
secretion,  the  toxicity  of  which  is  brought 
about  because  of  a  disturbed  interchange  of 
secretions  between  the  upper  and  lower  piarts 
of  the  small  intestine.  We  are  of  the  opinion 
that  this  toxic  secretion  is  absorbed  directly 
through  the  non-resisting  paretic  duodenal 
wall. 

The  point  that  is  of  especial  interest  to  us  in 
this  connection  as  clinical  surgeons  is  the  bene- 
ficial r61e  drainage  of  the  intestine  plays,  in 
reducing  mortality,  in  cases  of  acute  bowel 
obstruction.  We  have  up  to  the  present 
successfully  operated  eight  cases  of  acute 
bowel  obstruction,  by  enterestomy.  In  the 
early  cases  it  was  more  chance  than  any  other 
factor  that  lead  us  to  make  an  enterostomy 
high  in  the  small  intestine.  At  any  rate,  the 
opening  was  made  high  enough  so  that  by 
means  of  long  catheters  introduced  into  the 
bowel,  pancreatic  secretion  was  poured  out 
upon  the  abdominal  wall.  The  presence  oi 
pancreatic  secretion  was  first  detected  because 
of  the  very  marked  excoriation  produced  on 
the  skin.  In  these  cases,  and  in  subsequent 
cases,  we  were  sure  we  noted  a  relationship 
between  the  welfare  of  our  patients  and  the 
presence  of  pancreatic  secretion  at  the 
intestinal  opening. 

The  presence  of  pancreatic  secretion  at  the 
site  of  the  enterostomy  proved  the  presence  of 
duodenal  secretion.  Investigation  naturally 
turned  toward  experimentally  determining: 
First,  whether  liberation  of  the  duodenal 
secretion  causes  the  welfare  of  the  patient  and 

1  BaU.  Johns  Hopkins  Hoap. 
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if  so,  what  in  the  secretion  is  responsible  for  the 
relief. 

During  my  eaxly  experimental  work  four 
years  ago  on  this  subject,  J.  Draper  Maury, 
of  New  York,  published  a  paper  along  this 
line  and  from  his  paper  I  have  borrowed  my 
classification  of  duodenal  secretions. 

Duodenal  secretions: 
I.  Extra-enteric. 

(a)  Bile. 

(b)  Pancreatic. 
11.  Intra-enteric. 

(a)  Secretion   from   the   glands   of 

Bruner. 
(6)  Secretion    from    the    remaining 

duodenal  mucosa. 
Experimental  work  with  dogs : 

A.  Experiments  on  intestines,  ducts  not 
disturbed. 

1.  Lower  portion  of  duodenum  closed  with 
a  ligature,  animal  dies  usually  in  about  36  to 
48  hours. 

2.  Lower  part  of  ileum  closed  with  ligature 
—  gut  is  cut  off  by  the  silk  and  intestine 
re-estabhshes  itself  so  that  reocvery  takes 
place. 

B.  Experiments  on  the  bile  and  pan- 
creatic ducts,  with  cholecystotomy. 

1.  Extra-enteric  secretion  shut  off'  from 
the  intestine  by  applying  ligatures  to  the 
common  bile  duct  and  the  greater  and  lesser 
pancreatic  ducts.  Ligature  found  to  close 
these  ducts  only  temporarily  and  patency  re- 
established. 

2.  Extra-enteric  secretions  blocked  from 
the  duodenum  by  double  ligatures  dividing 
the  ducts  between  the  ligatures.  This 
procedure  effectively  prevents  the  re-estab- 
lishment of  either  the  bile  or  pancreatic 
ducts. 

C.  Secondary  operations  on  the  intestines 
of  the  dogs  in  which  extra-enteric  secretions 
were  blocked  from  the  duodenum,  with 
cholecystotomy. 

1.  Second  operation  three  weeks  following 
first.  Ligature  applied  to  the  lower  portion 
of  the  duodeniun.  Dog  lives.  Intestine 
re-establishes  itself. 

2.  Second  operation  three  weeks  following 
first,  lower  portion  of  duodenimi  closed  by 
resection.    Dog  dies. 


Dr.  H.  R.  Kenney's  report  on  low  obstruc- 
tions from  the  experimental  laboratory  of 
St.  Joseph's  Hospital. 

Dog  No.  I.  January  3d.  Operated  9  a.  m. 
Bowel  ileum  picked  up  doubly  ligated  and  divided. 
Proximal  and  distal  ends  sutured  to  peritoneum 
wound  closed  in  usual  manner.  Enterostomy  per- 
formed. Jejunum  opened  at  8  p.  m.  Peristaltic 
action  of  bowel  markedly  increased;  no  other  micro- 
scopic findings. 

January  4th.  Dog  in  good  condition,  walking 
about  and  drinking  water  freely;  enterostomy  open- 
ing draining. 

January  5th.     Dog's  condition  unchanged. 

January  6th.     Dog's  condition  unchanged. 

January  7th.  Dog's  condition  unchanged. 
Wound  where  occlusion  performed  open  and  intestine 
draining  there  also. 

January  8th.  Dog  killed  with  chloroform  and  post- 
mortem performed.  No  peritonitis  present.  Adhe- 
sions round  site  of  occlusion.  The  occluding  liga- 
ture round  proximal  end  of  intestine  had  cut  through 
all  the  coats  of  intestine  and  allowed  contents  to 
escape  through  wound. 

Dog  No.  II.  January  9th.  Operated  5  p.  m. 
Clamp  applied  to  ileum  four  inches  above  ileocecal 
valve.    Abdomen  closed  in  usual  manner. 

January  loth.  Dog  able  to  walk  about  and  drink 
water. 

January  1 1  th.  Dog  seems  better  than  on  previous 
day. 

Jejunostomy  performed  at  7  p.  m.,  50  hours  sub- 
sequent to  occlusion.  Abdomen*  opened,  left  side 
and  small  intestines  found  dilated;  no  peristaltic 
movements  noticed.  Dog  died  from  overdose  of 
anaesthetic  and  operation  discontinued. 

Post-mortem.  Clamp  site  found  completely  shut 
off  by  adhesions  and  tight.     (Specimen  saved.) 

Dog  No.  III.  Operation  January  nth,  7  p.m. 
Clamp  applied  as  in  previous  case. 

January  12th.  Dog  walking  about,  drinking 
water. 

January  13th.  Dog  vomiting,  very  stiff  in  hinder 
extremities.  Dog  died  3  p.  m.,  46  hours  after 
application  of  clamp.  Post-mortem.  Acute  peri- 
tonitis cause  of  death.  Infection  during  operation. 
Clamp  found  imbedded  in  adhesions  midway  be- 
tween pylorus  and  ileocaecal  valve. 

Dog  No.  IV.  January  15th.  Operation  8  p.  m. 
Clamp  applied  near  ileocaec^d  valve. 

January  i6th.     Dog  sick;  vomiting. 

January  17th.    Dog  walking  about;  better. 

January  i8th.  Dog  running  about,  drinking 
water. 

January  19th.  Dog  stiff  and  vomiting.  Enteros- 
tomy performed  high  up  at  9  p.  m.  One  hundred 
and  nine  hours  after  application  of  damp.  Gut 
found  enormously  distended,  dark  red  color,  etc. 

January  20th.  Dog  very  sick  but  able  to  stand 
up.  Abdomen  covered  with  discharge  and  skin  red 
as  if  scalded. 
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January  3ist.  Dog  very  sick,  unable  to  stand 
up;  moaning;  chloroformed  at  10  p.  m.  Post- 
mortem: No  peritonitis.  The  enterostomy  open- 
ing at  the  duodenojejunal  junction.  Mucous 
membrane  proximal  to  opening  red  and  inflamed. 
Gut  below  enterostomy  wound  normal  until  a  point 
about  two  inches  above  site  of  occlusion,  where  a 
perforation  had  occurred.  The  site  of  the  perfora- 
tion was  walled  off  from  general  peritoneal  cavity 
by  adhesions. 

Dog  No.  V.  January  27th.  Ileum  picked  up. 
Ligatured  in  two  places.  Divided  ends  inverted 
9  p.  M. 

January  28th.  Dog  well,  up  and  about,  drinking 
water. 

January  29th.  Dog  well,  up  and  about,  drinking 
water. 

January  30th.  Dog  well,  up  and  about,  drinking 
water. 

January  31st.  Dog  well,  up  and  about,  drinking 
water. 

February  ist.  Dog  well,  up  and  about,  drinking 
water. 

February  2d.  Dog  died  at  noon,  156  hours  since 
occlusion  performed. 

Post-mortem:  Ileus.  Gangrene  of  gut.  Perfo- 
ration peritonitis. 

Dog  No.  VI.  Occlusion  as  in  No.  V.  Dog  lived 
123  hours.  Post-mortem  findings  identical  with 
No.  V.   No  enterostomy  performed  in  these  two  cases. 

In  all  the  dogs  bowel  below  obstruction 
site  was  loaded  with  contents.  Dog  in  which 
occlusion  site  was  high  (in  the  jejunum  as  No. 
Ill)  showed  severest  symptoms.  This  corre- 
sponds to  what  we  know  to  be  fact  clinically, 
that  high  obstruction  in  man  is  more  rapidly 
fatal  than  low  obstruction. 

In  every  case  the  dogs  seemed  sickest  on 
day  following  operation  and  seemed  to  vomit 
most. 

The  peristaltic  action  is  completely  arrested 
in  the  distal  portion  of  the  bowel,  as  soon  as 
occlusion  is  performed  and  contents  are  re- 
tained. The  lumen  of  the  bowel  is  narrowed 
and  filled  with  mucus  and  contents. 

Peristaltic  action  above  obstruction  is  at 
first  exaggerated;  this  increased  activity  seems 
to  have  for  its  object  removal  of  obstruction 
(which  causes  it),  not  the  propulsion  of  bowel 
contents  which  do  not  seem  to  collect  to  any 
great  extent  above  the  obstruction.  Fermen- 
tation of  bowel  contents  causes  formation  of 
gas  in  intestine,  and  increases  the  intra- 
intestinal  tension.  The  mucous  membrane 
is  damaged  owing  to  diminished  blood  supply. 

When  and  from  what  point  antiperistaltic 


waves  start,  which  have  for  their  object  the 
empt}dng  of  the  intestine  of  its  contents,  has 
not  been  determined;  but  when  an  enteros- 
tomy is  performed  it  is  obvious  that  antiperis- 
talsis  in  efferent  loop  will  continue  if  the  ob- 
struction lower  down  is  its  starting  place,  and 
if  the  bowel  is  not  yet  paralyzed.  Normal 
peristaltic  waves  will  recommence  in  and  emp- 
ty efferent  end. 

Whipple  of  Johns  Hopkins  showed  that  if 
12-15  cm.  of  tiie  duodenum  was  isolated  by 
closing  either  end,  and  the  intestinal  current 
established  around  this  loop,  the  dog  dies. 
I  have  performed  only  one  such  exp>eriment 
and  in  that  case  the  dog  had  a  fatal  termina- 
tion in  36  hours. 

Since  the  publication  of  Whipple  and  Bem- 
heim's  last  communication,  they  have  suc- 
ceeded in  chemically  removing  the  mucosa 
from  the  isolated  loop  of  duodenum  above 
referred  to,  and  in  these  ex{)eriments  the  dog 
lived. 

These  last  experiments  would  seem  to 
establish  a  logical  reason  for  delivering  the 
duodenimi  of  its  contents  in  conditions  of 
acute  stasis. 

Can  the  duodenal  secretions  be  drained  ofi 
per  orem  by  means  of  the  stomach  or  duodenal 
tube?    I  believe  not. 

(a)  Clinical  experience  in  these  cases  with 
duodenal  lavage  has  not  given  good  results. 

(6)  Anatomically  it  would  be  difficult  to 
remove  all  secretions  from  the  duodenum, 
and  particularly  so  in  cases  of  acute  paresis 
of  this  portion  of  the  intestinal  tract. 

(c)  Drainage  of  the  duodenum  must  be  per- 
manent until  the  paresis  of  the  bowel  has  com- 
pletely subsided. 

Permanency  of  drainage  of  the  duodenum 
can  most  effectively  be  established  by  an 
enterostomy,  preferably  high  up  in  the  jeju- 
num. However,  I  am  of  the  opinion  that  if  the 
operation  be  performed  early  enough,  enteros- 
tomy in  any  part  of  the  small  intestine  may 
give  relief. 

The  operation,  of  enterostomy  which  is  al- 
ways performed  imder  local  anaesthesia,  is 
made  well  above  and  to  the  left  of  the 
umbilicus  as  this  location  gives  entrance  to 
the  abdominal  cavity  at  a  point  where  the 
upper  portion  of  the  jejunum  can  be  picked 
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up  most  accurately.  We  always  pick  up  the 
first  loop  of  small  intestine  that  presents  itself 
at  the  site  of  the  opening,  which  I  believe  in 
a  large  percentage  of  cases  will  give  a  loop 
of  small  intestine  well  up  in  the  jejunum. 

Through  the  courtesy  of  Dr.  Wm.  R. 
Cubbins,  in  his  course  in  operative  surgery  at 
the  Northwestern  University  Medical  School, 


Chart  I.  The  upper  abdominal  viscera  of  the  dog.  A, 
duodenum;  B,  large  pancreatic  duct;  C,  small  pancreatic 
duct;  Bl,  gall-bladder. 


Fig.  2.   Incision  used  in  closing  enterostomy. 

I  e^>erimented  on  a  dozen  or  more  cadavers 
picking  up  the  first  loop  of  small  intestine  that 
presented  in  an  incision  at  the  left  border  of 
the  left  rectus  muscle  well  above  the  umbilicus. 
In  practically  every  instance  the  jejimum  was 
picked  up  in  the  first  four  or  eighteen  inches 
of  its  beginning. 

I  cannot  urge  too  strongly  the  necessity  of 
preventing  trauma  and  shock  to  the  abdomi- 
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nal  viscera  by  non-interference  with  any  but 
the  very  smdl  loop  of  distended  intestine  in 
which  you  wish  to  estabUsh  enterostomy. 
For  this  reason  I  have  always  maintained  that 
consultation  should  be  arranged  in  all  cases, 
so  that  a  definite  plan  of  action  may  be  laid 
down  which  will  enable  the  surgeon  to  under- 
stand precisely  what  he  intends  to  do  before 
the  operation.  I  have  seen  failures  of  this 
operation,  and  have  had  others  reported  to 
me,  in  which  an  abdomen  was  opened  in  an 
acute  ileus  where  the  operator,  after  trauma- 
tizing large  portions  of  the  viscera  and  finding 
no  organic  obstruction,  performed  enteros- 
tomy. It  is  needless  for  me  to  tell  you  that 
with  a  patient  in  the  extreme  degree  of  shock 
in  which  we  find  them  in  acute  ileus,  this 
extra  amount  of  manipulation  of  the  abdomi- 
nal viscera  is  enough  per  se  to  produce  death. 
With  a  view  to  lessening  the  amount  of  trau- 
ma to  the  viscera  and  shortening  the  time 
required  to  perform  enterostomy,  I  have 
turned  to  the  possibility  of  arranging  some 
mechanical  device  for  this  purpose.  In  this  con- 
nection I  wish  to  state  that  Dr.  Wm.  C.  Lusk,  of 
New  York,  has  recently  described  such  a  de- 


vice for  this  purpose.  I  have  not  h^  an 
opportunity  to  use  this  instrument,  but  the 
principle,  according  to  description,  appears  to 
be  correct. 

Considerable  stress  should  be  placed  upon 
the  technique  of  this  operation  for  I  am  of  the 
opinion  that  the  life  of  the  patient  depends 
upon  the  technical  precision  accompanying 
this  procedure.  Whether  this  operation  be 
performed  by  the  suture  method  or  by  a 
mechanical  device,  two  principles  must  obtain 
to  insure  success:  accurate  and  immediate 
approximation  of  the  serous  covering  of  the 
bowel  to  the  cut  edge  of  the  skin  and  drainage 
of  the  upper  loop  of  intestines,  at  least,  by 
means  of  a  tube. 

A  loop  of  intestine  is  emptied  of  its  con- 
tents and  held  in  the  wound  with  a  curved 
pair  of  rubber  mounted  forceps.  A  small 
portion  of  the  intervening  portion  of  bowel  is 
attached  to  the  cut  edge  of  the  skin  by  means 
of  closely  applied  Lembert  sutures.  These 
sutures,  which  are  of  Unen,  must  approximate 
the  bowel  to  the  cut  edge  of  the  skin,  as  be- 
fore stated,  and  the  upper  and  lower  angles  of 
the  wound  so  closely  that  for  the  first  six  hours 
following  the  enterostomy  there  can  be  no 
leakage  back  into  the  peritoneal  cavity.  In 
other  words,  these  stitches  must  cofferdam  the 
peritoneal  cavity  from  the  infection  of  the 
intestine  until  a  plastic  exudate  is  thrown  out 
around  the  bowel. 

We  stilt  continue  to  introduce  normal  salt 
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Fig.  6.   Applying  the  shoemaker's  stitch. 

solution  into  the  intestine  by  means  of  long 
catheters,  introduced  into  the  intestine 
through  the  enterostomy.  One  catheter  is 
placed  in  the  oral  loop  of  intestine,  the  other 
in  the  aboral  loop.  The  salt  solution  is  allow- 
ed to  run  in  at  frequent  intervals,  but  in  small 
quantities.  Several  hours  are  necessary  be- 
fore any  appreciable  amount  of  distention  is 
relieved. 

The  salt  solution  performs  a  dual  r6Ie: 
First,  in  mechanically  washing  out  the  blocked- 
up  secretion  and  gas  from  the  duodenum;  and 
second,  on  account  of  rapid  absorption  from 
the  intestine,  becomes  a  powerful  stimulant. 

Under  ordinary  circumstances  the  enteros- 
tomy may  be  closed  in  about  two  weeks. 
The  time  of  this  operation,  however,  must  be 
determined  by  the  condition  of  the  patient. 

We  have  adopted  the  following  plan  in  clos- 
ing the  intestinal  ^tula,  which  is  demon- 
strated in  the  accompanying  charts. 

With  the  patient  on  the  operating  table 
anesthetized,  and  a  preliminary  preparation 
of  the  abdomen  made,  an  eliptical  incision  is 
made  around  the  opening  down  to  the  peri- 
toneum, using  great  care  not  to  open  this 
membrane.  A  curved  intestinal  forceps  is 
now  applied  to  the  enterostomy  stoma, 
grasping  down  well  to  the  peritoneum  with 


Fig.  7.  Resection  by  means  of  the  electrocautery, 

the  forceps  so  that  the  infected  portion  of  the 
gut  distal  to  the  bite  of  the  forceps  may  be 
burned  off  with  the  cautery.  After  this  pro- 
cedure the  abdomen  is  cleaned  and  asepticized 
without  recontamination.  The  operation  can 
now  proceed  as  a  clean  abdominal  section. 

A  resection  of  the  fistula  with  a  lateral 
anastomosis  of  the  intestines  is  made. 

We  use  the  following  technique  in  closing 
the  end  of  the  intestine,  which  has  the  advan- 
tage of  (a)  asepsis,  (6)  haemorrhage,  (c)  time- 
saving,  {d)  surgical  precision.  A  grooved 
intestinal  clamp  is  placed  on  the  intestine  and 
a  mattress  stittJi  applied  in  the  groove  of  the 
forceps,  with  a  linen  stitch  threaded  with  a 
needle  on  either  end  —  just  as  a  harness  mak- 
er sews  a  harness  trace  —  another  intestinal 
clamp  is  placed  on  the  intestine  parallel  to  the 
first,  leaving  just  enough  space  to  bum  the 
intestine  off  with  a  thin-bladed  cautery.  The 
mattress  type  of  stitch  gives  a  thin  edge  that 
is  easily  invaginated  with  a  Lembert  suture, 
I  beheve  this  type  of  stitch  is  preferable  to 
the  circular  hgature  applied  to  the  intestine, 
similar  to  the  appendix  ligature,  and  used  by 
many  surgeons  in  doing  an  intestinal  resection. 

The  lateral  anastomosis  is  made  in  the 
ordinary  way  with  intestinal  damps  and  the 
Czemy  and  Lembert  suture. 
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I  have  attempted  to  group  the  symptoms  of 
ileus  as  they  have  appeared  to  me  in  the  ob- 
servations that  I  have  made  in  my  own  experi- 
ence.   They  are  as  follows: 

(u)    Marked  abdominal  pain. 

(6)    Abdominal  distention. 

(c)    Weak,  thready  and  rapid  pulse. 


.   Shows  the  type  of  stitch  used  in  the  lateral 


^1  -i-=fCy„^-^ 

Fig.  lo,  'Same  stitch  as  Fig.  g.  carried  t< 
portion  oi  the  anastomosis. 


(d)  Hypocratic  face. 

(e)  Faecal  vomiting. 

(J)  Early  in  the  disease,  visible  peri- 
stalsis. 

(g)   Regional  distention  (in  some  cases). 

(A)   Signs  of  peritonitis. 

(i)    Relief  from  the  pain  of  onset. 

(j)    Alteration  of  kidney  fimction. 

(A)  Marked  leucocytosis. 

(/)    Marked  lowering  of  blood  pressure. 

With  the  amount  of  literature  coming  in 
from  various  centers,  and  parricularly  with 
the  favorable  results  where  operarion  is  not 
delayed,  it  would  seem  that  operative  inter- 
vention in  acute  bowel  obstnicrion  shotild  be 
instituted  earlier  than  is  generally  the  plan  al 
present. 

From  our  own  experience,  we  are  finnly 
convinced  that  operation  should  not  be 
delayed  in  these  cases. 

CONCLUSIONS 

Disturbance  of  innervation  to  the  upper 
intestinal  tract  in  the  human  sufficient  to 
stop  peristalsis,  produces  the  same  symptoms 
as  mechanically  blocking  the  same  amount  d 
intestine  in  the  dog. 

High  intestinal  stasis,  whether  paralytic  or 
mechanical,  is  much  more  serious  than  low 
obstruction.    The  fatal  factor  in  acute  ob- 


BROWN  AND  BROWN:   BONE  AND  PERIOSTEAL  TRANSPLANTATION       68i 


struction  may  be  found  in  the  secretions  from 
the  duodenal  mucosa. 

That  the  fatal  factor  in  general  peritonitis 
may  be  due  to  a  duodenal  secretion  and  not 
to  the  effect  of  infection  per  se. 

That  when  the  condition  of  acute  ileus  is 
definitely  established,  the  duodenum  shoxild 
be  drained  early. 

Lastly,  that  the  duodenum  can  best  be 
drained  by  performing  a  jejimostomy. 
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PRELIMINARY  REPORT  ON  EXPERIMENTAL  BONE  AND  PERIOSTEAL 

TRANSPLANTATION  ^ 

By  W.  L.  brown,  M.  D.,  and  C.  P.  BROWN,  M.  D.,  El  Paso,  Texas 


first:  will  periosteum  produce  bone 
when  transplanted  into  tissues  with- 
out bony  contact? 

EXPERIMENT  I.  January  8,  1913,  white 
and  tan  fox  terrier,  age  unknown.  All  of 
periosteum  taken  from  the  right  femur, 
divided  into  four  pieces,  one  piece  planted 
into  each  shoulder  subcutaneously  and  one  into  each 
loin,  into  the  muscle  after  opening  the  sheath. 
Sheath  was  closed  with  00  plain  gut;  skin  with  00 
chromic;  incision  over  the  femur  closed  with  horse- 
hair; muscles  sewed  over  femur  with  00  plain  gut. 
Primary  union. 

Sacrificed  by  chloroform  in  30  dajrs. 
Wounds  were  healed  with  very  little  scar 
tissue.  No  thickening  could  be  felt  through 
the  skin  over  areas  of  transplant.  Upon  most 
careful  examination  no  trace  could  be  found 
of  the  transplanted  periosteum,  except  a  small 
scar  in  the  right  loin,  adhered  to  the  imder 
side  of  the  muscle  sheath  the  size  of  a  grain  of 
wheat,  with  no  evidence  of  bone  formation. 

Experiment  2.  January  8,  1913,  small  black  and 
tan  dog,  weight  10  pounds,  age  unknown.  All  of 
periosteum  taken  from  the  right  femur,  divided  into 
four  pieces,  one  piece  planted  into  each  shoulder 
subcutaneously  and  one  into  each  loin  inside  the 
muscle  sheath;  the  sheath  closed  with  00  plain  gut; 
muscle  with  00  plain  gut ;  skin  00  chromic.  Primary 
union. 

Sacrificed  30  days  later;  woimds  healed 
without  visible  scar;  no  thickening  to  be  felt 


from  the  outside  except  small  movable  hard 
body  apparently  the  size  of  a  large  grain  of 
wheat  attached  to  the  imder  surface  of  the 
fascia  in  the  left  loin.  Upon  making  most 
careful  examination,  no  traces  of  transplants 
could  be  found  except  the  small  scar  as  above 
stated,  which  microscopically  showed  no  bone 
cells.  In  these  eight  free  periosteal  trans- 
plants there  was  no  evidence  of  bone  produc- 
tion foimd,  and  the  transplants  themselves 
were  absorbed  at  the  end  of  30  days,  the  two 
small  nodules  recovered  only  being  scar  tissue. 

second:  will  periosteum  produce  bone 
when  left  attached  to  bone  and  peri- 
osteum at  proximal  end,  passed  around 
fasciculi  of  muscle  and  again  con- 
tacted with  periosteum? 

Experiment  3.  March  19,  1913,  white  and  black 
mongrel,  weight  28  pounds;  both  femurs  bared  and 
strip  of  periosteum  f^ inch  wide  and  lyi  inches  long 
raised  from  each  femur,  pulled  through  slit  in  muscle, 
and  again  attached  to  periosteum,  right  side  twisted 
on  pedicle  half  around,  left  not  twisted.  Brought 
back  and  attached  to  periosteum;  right  side,  muscle 
not  sutured;  left  side,  sutured  with  00  plain  gut;  skin 
closed  with  horse-hair.  Dog  was  muzzled  tightly 
with  wire  muzzle,  but  had  the  sutures  out  at  the  end 
of  36  hours,  wounds  gaping.  Killed  5  days  later 
following  extensive  infection.    No  post-mortem. 

Experiment  4.  March  24,  1913,  brown  spotted 
mongrel,  young;  both  femurs  bared,  and  strip  of 
periosteum  raised  one  inch  long  and  one  half  inch 
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Exp.  9.  Showing  remains  of  spine  ot  scapula;  recovered 
forty-seven  days  after  transplant  inside  of  muscle  sheatli 
in  loin,  covered  with  periosteum.  Notice  thin,  sharp  edges 
and  dimensions  compaied  with  area  from  which  it  was 
removed. 

wide,  passing  through  muscle  back  to  the  bone  and 
sutured  to  the  periosteum;  left  attached  at  proximaJ 
end.  Muscle  wound  closed  with  00  plain  gut,  skin 
with  horse -hair.     Primary  union. 

Sacrificed  May  3,  1913.  No  traces  of  the 
periosteum  found  in  the  muscle  tissue,  but  at 
the  point  of  re-contacting  with  the  femur  there 
was  a  bony  spur  %  inch  long  extending  out 
into  the  muscle.  This  growth,  as  can  be  seen, 
comes  from  the  bone;  it  is  much  larger  at  its 
base  in  contact  with  the  shaft  and  comes  to  a 
point,  where  it  projects  into  the  muscles.  It 
is  evidently  due  to  scraping  of  the  bone  at  this 
particular  point  in  raising  the  periosteum 
because  of  being  in  line  of  the  muscular  attach- 
ment to  the  femur,  the  periosteum  here  being 
much  more  adherent  and  much  more  difficult 
to  raise.  No  evidence  of  bone  having  been 
reproduced  by  raised  Sap. 

Left  femur  shows  no  evidence  of  bony 
reproduction  in  raised  periosteal  flap  except 
at  its  tip,  where  it  was  re-contacted  with  the 
bone,  and  here  apparently  in  the  end  of  the 
periosteal  flap  is  a  little  bony  nodule  ^  inch 
in  diameter.  It  seems  to  have  no  attachment 
to  the  shaft,  though  there  is  a  bony  outgrowth 
from  the  shaft  beneath  it.  This  bony  growth 
on  the  shaft  is  in  the  line  of  muscular  and  fas- 
cial attachments  to  the  femur,  and  also  repre- 
sents an  outpouring  of  osteoblasts  from  the 
trauma  in  raising  the  periosteum.  Consider- 
ing the  fact  that  there  is  no  bone  in  this  flap 
of  periosteum  anywhere  else  except  at  the  tip, 
this  corresponding  to  the  outgrowth  beneath, 
leads  one  to  the  conclusion  that  the  osteo- 
blasts raised  from  the  shaft  were  left  in  the 
end  of  the  periosteal  flap. 

Experiment  5.  March  30,  1913;  small  spotted 
mongrel,  old;  both  femurs  bared  and  strip  of  perios-  ' 
teum  two  inches  long,  K  inch  wide,  raised,  left 


Exp.  II.  Showbg  effects  thirty  days  later  of  removal 
of  periosteum  from  femur.  New  fibrous  membnitc, 
somewhat  more  adherent  than  normal  periosteum;  il^I 
roughening  of  bone,  and  slight  change  of  color;  othernrtK 
no  evidence  of  change.  Bones  perfomi  their  functtons 
as  well   as  before.    Other   femur  control   spccinien. 

attached  at  proximal  end,  passed  through  muscle 

back  to  bone,  reattached  to  periosteum;  wound 
sutured  with  oo  plain  gut;  skin  with  horse  hair;  the 
periosteal  strip  kept  from  rolling  as  far  as  possible; 
skin  closed  with  horse-hair.     Primary  union. 

Sacrificed  May  3,  1913.  In  the  right  femur 
the  periosteal  flap  had  completely  disappeared. 
No  change  in  the  shaft  m  any  way.  No 
reproduction  of  bone.  In  the  left  femur  the 
periosteal  flap  had  completely  disappeared, 
except  a  very  small  fragment  sticking  into 
the  muscle  rissue  where  reattachment  was 
made  to  the  femiu.  No  production  of  new 
bone. 

Experiment  18.  Young  hound,  black  and  tao. 
weight  15  pounds;  right  femur  exposed;  periosteum 
turned  up  from  below,  divided  into  two  strips  and 


Exp.  ij.  Showing  remains  of  spine  of  scapula  wiied 
to  two  spines  of  vertebra.  Space  between  vertebnl 
spines  originally  filled  with  new  bone.  In  preparation  of 
specimen  it  was  soaked  in  add  to  remove  soft  tissues; 
photographer  undertook  to  improve  specimen  by  boOinft 
consequently  destroyed  nearly  all  of  the  new  bcnie. 
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Exp.  14.  Showing  result  of  spine  of  scapula,  trans- 
planted and  contacted  to  two  vertebral  spines  one  year 
and  fourteen  days  after  experiment.  Notice  bone  filling 
in  space  between  two  spines  from  the  graft,  also  evidence 
of  aMorption  in  the  front  end  of  the  graft.  False  joint 
evidently  from  lack  of  immobilization,  and  also  thickening 
of  posterior  spbe,  evidently  due  to  throwing  out  of  osteo- 
blasts after  scraping  and  trauma.  Grease  just  under  tip 
of  this  spine  shows  upper  border  of  transplant. 

passed  into  the  muscles,  left  attached  at  the  upper 
end,  and  the  lower  end  left  in  the  muscles  without 
periosteal  contact.  Muscle  ijound  closed  with  00 
plain  gut;  skin  with  horse-hair.  Removed  his  own 
stitches  on  the  second  day;  wound  opened  and  dog 
died  of  infection  one  week  later.  No  post-mortem, 
the  time  having  been  too  short  to  disclose  anything 
of  value. 

third:  will  bone  reproduce  bone  and 
continue  to  live  when  deprived  of 
periosteum  and  transplanted  into  the 
tissues  without  contact  with  living 
osteogenetic  tissue? 

Experiment  6.  February  10,  J913;  brindle 
mongrel,  four  years  old;  weight  12  pounds;  a  pup- 
pies, one  male  and  one  female,  nine  days  old.  Made 
sacrificed  with  chloroform;  both  femurs  of  sacrificed 
puppy  denuded  of  periosteum,  cut  in  small  pieces 
and    transplanted   as   follows:     First:     One   piece 


Exp.  16.  Showing  remains  of  ulna  transplanted  and 
contacted  with  three  vertebral  spines  after  removal  of 
periosteum;  wire  shows  size  of  original  transplant'  no  bony 
union  at  either  end.  Notice  the  rapidity  of  absorption 
at  these  points,  and  less  evidence  of  absorption  at  point 
of  bony  contact.  Lack  of  union  probably  due  to  in- 
sufficient trauma  of  spines  and  insufficient  immobiliza- 
tion due  to  use  of  silver  wire;  holes  showed  where  the  other 


E^.  17.  Showing  remains  of  puppy's  split  femur 
sixty-five  days  after  being  transplanted  on""  to  modier's 
femur;  very  little  bone  remaining.  Wires  showing  origi- 
nal size  of  transplant,  only  partial  union  of  graft,  nearly 
all  absorbed. 


weight  4  gr.  planted  into  the  right  loin  inside  the 
muscle  sheath.  Sheath  closed  with  00  plain  gut; 
skin  with  horse-hair.  Second:  Piece  J^  inch  long, 
>i  inch  wide  at  broad  end  and  yi  inch  wide  at  narrow 
end,  weight  3}^  gr.  into  the  right  shoulder  muscles 
inside  sheath.  Sheath  closed  with  00  plain  gut  and 
skin  with  horse-hair.  Third:  Into  the  right  thigh, 
cross  section  of  femur  J<  inch  in  diameter,  yi  inch 
thick  with  medullary  substance  intact;  weight  4  gr. 
inside  muscle  sheath.  Sheath  closed  with  00  plain 
gut,  skin  with  horse-hair.  Fourth:  Into  left  thigh 
piece  of  femur  J^  inch  long,  A  inch  wide,  A  inch 
thick,  weight  4  gr.  inside  muscle  sheath.  Sheath 
closed  with  00  plain  gut.  Fiflk:  Subcutaneously 
into  left  loin  a  piece  of  femur  }^  inch  long,  H  inch 
broad  at  wide  end  and  }4  inch  at  narrow  end,  A  inch 
thick,  weight  1  gr.  Skin  closed  with  horse-hair. 
Sixth:  Subcutaneously  into  left  shoulder,  piece  }4 
inch  long,  A  inch  wide  at  one  end  and  }i  inch  wide 
at  other  end;  weight  3  gr.  Skin  closed  with  horse- 
hair.    Primary  union  throughout. 

These  experiments  were  made  with  a  view 
of  taking  out  a  specimen  every  week  or  ten 
days  for  microscopical  examination.  Results : 
March  10,  1913,  28  days  after  experiment, 
under  anaesthesia,  the  piece  was  removed 
from  the  left  shoulder  and  was  foimd  to 
be  adhered  and  encapsulated.  As  near  as 
could  be  made  out  it  was  slightly  smaller 
than  when  put  in.  Microscopical  section 
showed  cavities  and  fragmented  nuclei  marks 
of  degeneration  —  no  evidence  of  regenera- 
tion. 

On  March  23,  41  days  after  the  original 
experiment,  under  anaesthesia  a  careful  search 
was  made  for  the  piece  in  the  left  loin,  but  no 
traces  of  it  could  be  found,  not  even  a  scar, 
evidently  completely  absorbed.  The  dog  was 
sacrificed  April  8,  57  days  after  experiment, 
and  under  the  most  careful  dissection  no 
traces  of  the  transplants  could  be  found,  all 
completely  absorbed. 
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Exp.  so.  Shomng  bone  fifty-four  days  after  exper- 
iment, where  two  and  one  fourtii  inches  of  the  uhia  was 
removed,  including  all  of  the  periosteum,  the  remains  of 
which  is  shown  in  eiperiment  i6.  This  space  now  meas- 
ures one  and  one  eight  inches,  one  half  its  original  length. 
Notice  the  greater  amount  of  reproduction  h^  been  from 
the  proximal  end,  probably  due  to  the  greater  blood  suf^ly. 

foorth:  will  bone  live  and  HEPRODUCE 
bone  when  transplanted  into  the 
tissues,  not  deprived  of  its  periosteum 
and  not  contacted  with  living  osteo- 
genetic  tissue? 

Experiment  7.  March  10,  igia,  small  brown  fox 
terrier,  female,  4  months  old;  left  spine  of  scapula 
with  muscle  attachments  and  periosteum  planted 
into  the  left  loin,  within  the  muscle  sheath;  no  con- 
tact with  bone.  Sheath  closed  with  00  plain  gut, 
skin  with  00  chromic  gut.     Primary  union. 

Sacrificed  September  15, 191 2, 6  months  and 
S  days  after  experiment.  No  trace  of  bone 
could  be  foimd  after  most  careful  dissection. 

Experiment  8.  March  10,  1913,  spotted  white 
and  black  female  fox  terrier  9  months  old,  weight  14 
pounds;  right  apine  of  the  scapula  removed  with 
muscle  attachments,  and  periosteum  left  intact,  the 
piece  being  3  inches  long  and  1  inch  wide  at  the  broad 
end  and  ^  inch  at  the  narrow  end,  planted  into  the 
right  loin  within  the  muscle  sheath.  No  bony  con- 
tact. Sheath  closed  with  00  plain  gut;  skin  with  00 
chromic  gut.  Slight  infection.  Healed  in  few  days, 
evidently  superficial. 

Sacrificed  March  24,  1913,  being  one  year 
and  14  days  following  the  experiment.  Slight 
scar  at  site  of  operation,  but  upon  most  careful 
dissection  no  trace  of  the  transplant  could  be 
found,  completely  absorbed. 

Experiment  9.  January  5,  1913,  brindle  mongrd 
4  months  old,  weight  15  pounds,  left  spine  of  scapula 
removed  with  muscle  attachments  and  periosteiun, 
planted  into  the  loin  on  same  side,  inside  muscle 
sheath.  Sheath  sutured  with  00  plain  gut;  no  bony 
contact.  Skin  closed  with  horse-hair.  The  right 
spine  was  also  removed  with  muscle  attachments  and 
periosteum  intact  transplanted  into  the  right  loin 
within  the  muscle  sheath;  sheath  sutured  with  00 
plain  gut,  skin  with  horse-hair.  Primary  union  in 
both  experiments. 


Exp.  31.  Showing  both  femurs  one  hundred  and  ten 
days  after  eiperiment.  Growth  in  length  equal,  lln 
fou  and  wire  in  place.  Some  restriction  of  bone  under 
f(Hl.  Wire  partially  buried  at  lini^-aspeia.  New  layer 
of  bone  one-sixteenth  inch  thick  over  most  of  smiace 
covered  by  foil. 

Sacrificed  February  21,  1913,  39  days  after 
experiment.  Fibrous  band  5^  inch  long  found 
in  the  right  loin.  After  careful  dissection  no 
bone  could  be  fotmd,  evidently  absorbed.  In 
the  left  loin  a  piece  of  bone  recovered  one  half 
its  original  size  and  encapsulated ;  as  shown  by 
the  specimens,  from  which  the  spines  were 
removed,  the  one  from  the  right  side  which 
was  fotmd  to  be  completely  absorbed  was  only 
one  half  the  size  of  the  one  planted  into  the 
left.  This  evidently  accoimting  for  the  fact 
that  the  left  piece  was  not  absorbed  because 
of  its  greater  dimensions;  it  was  greatly  re- 
duced in  all  dimensions,  the  edges  being  ab- 
sorbed to  a  sharpness.  In  neither  case  was 
there  any  evidence  of  regeneration. 

Experiment  10.  January  5,  1913,  twin  dog  to 
experiment  9,  answering  to  same  description.    Left 
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spine  removed  with  musde  attachment  and  peri- 
osteum intact,  transplanted  into  the  left  loin  within 
muscle  sheath  without  bony  contact.  Sheath  closed 
with  00  plain  gut,  skin  with  horse-hair.  Right  spine 
removed  with  muscle  attachment  and  periosteum 
intact,  piece  being  i^  inches  long,  i  inch  wide  at  the 
broad  end  and  }^  inch  at  the  narrow  end;  transplant- 
ed into  the  right  loin  within  muscle  sheath  without 
bony  contact.  Sheath  closed  with  00  catgut,  skin 
with  horse-hair. 

Sacrificed  March  24,  1913,  2  months  and 
19  days  after  experiment.  Ait:er  careful  dis- 
section, no  trace  could  be  foimd  of  the  left 
spine;  the  right  was  recovered,  bemg  firmly 
adherent  and  encapsulated,  piece  being  i 
inch  long  and  yi  inch  wide  at  broadest  place 
and  thin  as  2-ply  note  paper,  being  half  its 
original  dimensions,  sharp  edges  showing 
evidence  of  absorption.  No  evidence  in 
either  case  of  production  of  new  bone. 

pifth:  will  bone  live  and  reproduce 
bone  when  transplanted  and  contacted 
with  living  osteogenetic  tissues? 

Experiment  13.  March  10,  191 2,  small  brown 
fox  terrier,  female,  four  months  old.  Right  spine  of 
scapula  removed  with  muscle  and  periosteum  intact. 
The  muscular  attachments  and  periosteum  were 
scraped  from  one  side  and  this  was  contacted  with 
two  vertebral  spines  in  the  lumbar  region;  after 
they  had  been  bared  and  the  periosteum  scraped 
away,  the  periosteum  and  muscular  attachments 
were  left  on  the  opposite  side  of  the  transplant  and 
it  was  fastened  to  the  spine  of  the  vertebrae  with 
silver  wire.  Fascia  was  closed  with  00  plain  gut; 
skin  with  00  chromic  gut.     Primary  union. 

Sacrificed  September  15,  1912,  6  months 
and  s  days  after  the  experiment.  The  trans- 
plant had  lost  its  identity,  the  space  between 
the  two  spines  of  the  vertebrae  being  com- 
pletely filled  with  new  bone  the  same  thickness 
of  the  spines.  They  were  completely  aggluti- 
nated together  with  bony  tissue.  The  wires 
were  still  in  place  but  buried  with  bony  de- 
posit. 

Experiment  14.  March  10,  1Q12.  Small  spotted 
white  and  black  female  fox  terrier  9  months  old. 
Left  spine  of  the  scapula  measuring  2  inches  long  by 
lyi  inches  by  i  inch,  removed  with  muscular  attach- 
ments and  periosteum;  the  muscular  attachments 
and  periosteum  were  carefully  scraped  from  one  side, 
and  this  was  placed  in  contact  with  2  lumbar  verte- 
bral spines,  after  they  had  been  thoroughly  exposed 
and  scraped,  removing  the  periosteum.     Contact 


was  maintained  by  2  clips,  such  as  are  used  in  closing 
the  skin.  Fascia  closed  with  00  plain  gut ;  skin  with 
CO  chromic.     Primary  union. 

Sacrificed  March  24,  1913,  one  year  and  14 
days  following  the  experiment.  Extensive 
proliferation  of  bone;  interspace  between  the 
spines  filled  with  bone  same  thickness  of 
spine;  front  end  of  transplant  showed  some 
evidence  of  absorption;  tip  of  one  spine  twice 
its  original  thickness,  this .  probably  due  to 
scraping  causing  outpouring  of  osteoblasts;  a 
peciiliar  thing  about  the  specimen  being  a 
false  joint  formed  between  the  anterior  spine 
and  its  contact  with  the  graft.  Outline  of 
graft  lost. 

Experiment  15.  January  14, 1913,  black  mongrel 
4  months  old,  weight  20  pounds.  The  right  ulna 
removed,  including  the  periosteum,  this  afterwards 
scraped  off  and  the  periosteum  scraped  from  the 
left  side  of  three  lumbar  vertebral  spines.  The 
ulna  was  wired  to  these,  a  hole  being  drilled  through 
each  spine,  the  wire  thrown  around  the  transplant; 
fascia  closed  with  00  gut  and  skin  with  00  chromic 
gut.  Extensive  infection  and  dog  killed  9  days  later. 
No  post-mortem. 

Experiment  16.  January  17,  1913,  black  mongrel 
4  months  old,  weight  20  pounds,  2>^  inches  of  right 
ulna  removed,  periosteum  scraped  from  one  side 
only,  contacted  to  three  lumbar  spines  by  three  wires 
on  the  left  side,  after  periosteum  being  removed 
from  the  spines;  wire  thrown  completely  around 
transplant,  no  holes  being  drilled  in  it,  holding  it 
firmly  to  the  spines;  fascia  dosed  with  00  plain  gut, 
skin  with  00  chromic.     Primary  union. 

Sacrificed  March  13,  1913,  being  56  days 
following  the  experiment.  No  visible  scar 
in  the  skin,  the  wires  through  the  two  front 
spines  were  broken,  back  wire  still  in  place, 
but  much  too  large  loop  for  the  present  im- 
plant. No  union  between  the  implant  and 
posterior  and  anterior  spine;  bony  union 
between  the  middle  spine  and  implant.  The 
implant  measures  2>^  inches  in  length,  much 
reduced  in  diameter,  thoroughly  honey- 
combed, especially  marked  at  each  end  where 
there  was  not  bony  union,  showing  evidence 
of  rapid  absorption.  Specimen  larger  in  the 
center  where  there  was  bony  contact,  and 
evidence  of  absorption  not  so  well  marked; 
transplant  not  more  than  half  its  original 
diameter.  Immobilization  incomplete,  no 
union  in  two  points,  showing  silver  wire  not 
to  be  satisfactory  for  this  work. 
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Experiment  17.  January  19,  1913,  spotted  fox 
terrier  13  months  old;  right  femur  bared,  scraped, 
two  holes  bored  through  it  and  one  half  of  split  femur 
from  her  own  pup  three  weeks  old,  including  the 
diaphysis  only,  placed  on  this  surface,  with  the  split 
side  contacting;  two  silver  wires  were  thrown  com- 
pletely around  it,  holding  it  to  the  femur.  No  holes 
were  bored  in  the  transplant.  Muscles  were  sewed 
over  it  with  00  plain  gut,  fascia,  00  chromic  gut  and 
wound  closed  with  00  chromic  gut.  No  splint  or 
other  form  of  immobilization  was  used.  Primary 
union. 

Sacrificed  March  24,  1913,  65  days  after 

experiment.    Transplant  nearly  all  absorbed, 

two  wires  still  in  place,  showing  original  size 

of  the  transplant,  a  small  piece  of  transplant 

I  inch  long  still  remaining  at  the  lower  end, 

still  being  about  yi  inch  wide  at  widest  end, 

running  into  a  point  at  thinnest,  being  ^^ 

inch.    The  surface  of  femur  where  scraping 

was  done  transplant  made  slightly  irregular 

and  roughened,  showing  new  deposit  of  bone, 

the  parts  remaining  were  where  best  union  had 

occurred;  the  surface  of  the  transplant  being 

somewhat  irregular  it  was  impossible  to  get 

perfect  contact  throughout.    No  evidence  of 

reproduction  of  bone  in  the  graft. 

Experiment  18.  January  19,  191 3,  spotted  fox 
terrier  13  months  old;  left  femur  bared,  scraped,  two 
holes  bored  through  it  and  one  half  of  the  split  femur 
from  her  own  pup  three  weeks  old,  including 
diaphysis  only,  wired  to  this  surface,  the  split  side 
contacting.  Wires  thrown  completely  around  the 
transplant;  no  holes  drilled  in  it;  muscles  sutured 
with  00  plain  gut;  fascia  with  00  chromic  gut  and 
skin  with  00  chromic;  no  effort  made  to  immobilize 
leg.     Primary  union. 

Sacrificed  March  24,  1913,  65  days  after 
experiment.  Transplant  nearly  all  gone, 
leaving  principally  an  irregular,  rough  surface 
on  the  femur.  This  transplant  was  more 
nearly  absorbed  than  the  one  just  preceding, 
and  was  likely  smaller  to  begin  with;  the  wires 
were  still  in  place,  which  showed  the  original 
size  of  the  transplant.  What  small  particles 
of  the  transplant  remain  are  rough  and  honey- 
combed, showing  that  absorption  is  gomg  on. 
The  surface  of  the  femur  that  was  scraped  was 
somewhat  roughened,  no  evidence  of  reproduc- 
tion of  the  bone  from  the  transplant. 

sixth:    will  bone  reproduce  bone  with- 
out THE  AID  OF  PERIOSTEUM? 

Experiment  19.  February  21,  19 13,  young  black 
and  tan  hound,  weight  15  pounds;  right  femur  was 


exposed,  all  of  periosteum  removed  to  near  the 
epiph3rseal  line  and  silver  wire  ring  was  placed  around 
the  center  of  the  femur,  and  this  was  covered  with 
4-ply  tin-foil  wrapped  completely  around  the  bone, 
covering  an  area  of  2  inches  in  length;  this  to  prevent 
the  muscles  or  other  tissues  from  coming  in  contact 
with  the  bone  deprived  of  its  periosteum.  This  tin- 
foil was  tied  around  the  bone  at  each  end  with  o-io 
day  chromic  catgut;  muscles  were  sutured  in  place 
with  00  plain  gut;  skin  with  horse-hair;  collodian  and 
cotton  dressing.  Removed  his  own  stitches  on  the 
second  day,  wound  opened  and  dog  died  of  infection 
one  week  later,    ^o  post-mortem. 

Experiment  20.  January  17, 1 9 1 3 ;  black  mongrel 
4  months  old,  wei^t  20  pounds.  Right  ulna  re- 
moved, not  disturbing  either  epiphyseal  line,  being 
cut  out  with  bone  forceps,  taking  the  entire  perioste- 
um with  it,  the  piece  measuring  2%  inches  in  length; 
muscles  not  sutured;  fascia  closed  with  00  chromic 
gut;  skin  00  chromic  gut.     Primary  union. 

Sacrificed  March  13,  1913,  54  days  after 
experiment.  Space  in  ulna  only  \]/^  inches  in 
length,  only  half  of  its  original  length.  There 
had  in  54  days  been  reproduced  \]/i  inches  of 
bone,  and  this  almost  wholly  from  the  proxi- 
mal end.  This  is  interesting  because  of  the 
fact  that  the  nutrient  artery  enters  the  bone 
at  the  proximal  end,  thereby  giving  this  part 
more  blood  supply.  This  new  growth  of  bone 
ran  out  to  a  sharp  point,  where  it  terminated, 
both  at  the  proximal  and  distal  ends. 

Experiment  21.  February  20,  1913,  mongrel  pup 
of  small  breed,  about  4  weeks  old;  weight  2>^  pounds. 
Right  femur  exposed,  all  the  periosteum  removed 
between  the  epiphysis,  silver  wire  ring  put  around 
femur  in  the  center,  tin-foD  4-ply  wrapped  around 
the  femur  for  a  space  of  ^  inch,  this  being  about 
as  long  an  area  as  possible  to  use  because  of  the 
small  size  of  the  bone;  tied  around  at  each  end  with 
lo-day  chromic  gut  to  hold  it  in  place  so  that  it 
woiild  not  be  disturbed  by  the  muscles  until  adhe- 
sions formed  around  it;  femur  measuring  2  inches 
from  tip  to  tip,  including  the  joint  surface.  Muscles 
dosed  with  00  plain  gut  and  skin  with  horse-hair. 
Primary  union.  X-ray  plates  made  May  3,  19 13, 
73  days  following  the  experiment,  showed  tlie  tin- 
foil and  silver  ring  in  perfect  position,  and  the  bone 
to  be  growing  normally,  as  compared  with  the  oppo- 
site femur;  impossible  to  tell  whether  or  not  the  sil- 
ver ring  had  been  covered  with  bone,  because  of  the 
density  of  the  tin  foil. 

Sacrificed  June  10,  1913,  no  days  after 
experiment.  The  right  femur  was  found  to 
be  the  same  length  as  the  opposite,  measuring 
3  inches,  having  grown  in  length  one  inch  since 
the  experiment.  The  tin-foil  was  in  position 
as  originally  placed.     It  had  constricted  the 
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growth  of  the  bone,  the  new  deposit  at  the 
upper  end  showing  a  decided  line  of  demarka- 
tion.  There  was  a  deposit  of  new  bone  -^r 
inch  thick  extending  half  way  around  the  part 
covered  with  the  foil,  the  silver  ring  was  part- 
ly covered  in  the  region  of  the  linea  aspera; 
otherwise  there  was  no  deposit  surrounding 
it.  While  there  was  growth  of  bone  under 
this  foil  it  was  very  greatly  restricted,  prob- 
ably because  the  foil  had  been  wrapped  twice 
around  the  bone  and  restricted  the  reproduc- 
tion mechanically  from  pressure.  The  bone 
grew  in  length,  keeping  pace  with  the  opposite 
femiu"  and  functionated  perfectly.  The  pup- 
py never  showed  any  evidence  of  disability 
after  the  first  few  days  following  the  experi- 
ment. 

Experiment  22.  April  2,  1913,  small  old  black 
and  white  mongrel,  female,  has  pup  9  days  old; 
^  inch  of  the  right  ulna  removed  including  all  the 
periosteun;!,  gap  filled  with  femur  of  pup,  end  to  end 
contact;  periosteimi  all  removed  from  transplant, 
held  in  place  at  upper  end  by  being  beveled  and 
placed  in  medullary  cavity  after  this  had  been  reamed 
out.  Lower  end  held  in  place  by  fine  piece  of 
silver  wire;  muscles  sewed  closely  over  implant  with 
00  plain  gut,  skin  with  horse-hair;  collodian  dressing, 
bandaging  and  wood  fiber  splint.  Pup's  bone  was 
so  soft  that  it  could  be  cut  with  scissors;  each  articu- 
lating end  was  cut  off  of  the  implant.  Dressings 
remained  in  place  nicely,  and  primary  union. 

Sacrificed  June  10,  1913,  68  days  following 
the  experiment.  There  was  found  some  bend- 
ing of  the  radius  due  to  the  lack  of  support 
from  the  ulna;  the  silver  wire  at  the  lower  end 
of  the  transplant  was  still  in  place  showing  the 
original  size  of  the  puppy*s  femur.  There 
had  been  no  bony  reproduction  from  the 
transplant  and  nothing  remained  in  the  gap 
but  a  fibrous  cord.  Result  same  as  other 
experiments  with  yoimg  bone.  Experiments  17 
and  18  showed  no  evidence  of  reproduction, 
though  in  contact  with  living  bone. 

Experiment  26.  April  8, 1913,  small  white  female 
mongrel;  weight  6}4  pounds;  right  ulna  bared;  all 
the  periosteum  removed ;  completely  separated  from 
its  close  proximity  to  the  radius,  and  a  piece  i  inch 
long  removed  from  the  lower  third;  remainder  of  the 
shaft  left  in  the  muscles  without  periosteum  and 
without  other  bony  contact.  Bleeding  occurred 
from  proximal  end  of  the  shaft ;  muscles  sutured,  00 
plain  gut;  skin  with  horse-hair,  collodian  dressing 
covered  with  bandage  and  adhesive  plaster;  object  of 
this  experiment  being  to  determine  if  this  ulna  will 
grow  out  from  the  proximal  end  as  it  did  in  experi- 


ment 22,  where  the  periosteum  and  bone  had  been 
cut  off  evenly,  no  periosteum  whatever  beinj^  left  in 
this  case.     Primary  union. 

Sacrificed  Jime  10,  1913,  62  days  after  the 
experiment.  The  gap  between  the  ends  of 
the  bone  measures  slightly  less  than  ^  inch. 
The  proximal  end  of  the  ulna  shows  evidence 
of  regeneration  for  a  distance  of  yi  inch,  distal 
end  absorbed  to  a  sharp  point,  radius  bent 
somewhat  due  to  lack  of  support  from  the 
ulna;  as  in  experiment  20,  all  of  the  reproduc- 
tion was  from  the  proximal  end. 

seventh:  is  it  essential  that  the  trans- 
plant HAVE  A  function  IN  ORDER  TO  BE 
PERMANENT? 

This  question  came  up  because  we  had  ob- 
served in  experiments  17  and  18  where  the 
puppy's  split  femur  had  been  contacted  with 
its  mother's  bared  femur  had  become  partially 
xmited,  and  later  absorbed.  This  would  sug- 
gest the  possibility  that  absorption  had  taken 
place  because  this  transplant  had  no  fimction 
to  perform.  We  then  conceived  the  idea  of 
doing  the  following: 

Experiment  23.  April  z,  1913,  black  and  white 
mongrel  4  months  old,  weight  about  18  pounds. 
Right  femur  exposed;  a  section  of  bone  taken  out  of 
the  center  of  it,  including  one  third  its  diameter  and 
2)4  inches  in  length;  the  periosteum  not  disturbed 
and  muscular  attachments  not  disturbed.  This  was 
split  off  from  the  shaft  of  the  bone,  turned  back  into 
the  muscles,  the  periosteum  acting  as  a  hinge;  the 
muscles  drawn  down  between  it  and  the  shaft  of  the 
bone,  and  from  which  it  had  been  split,  and  sutured 
in  place  to  prevent  it  having  any  bony  contact. 
Muscles  closed  with  00  plain  gut;  skin  with  horse- 
hair. All  that  was  done  in  this  case  was  to  throw 
the  section  of  bone  out  of  function  without  disturb- 
ing the  periosteum  or  circulation  any  more  than 
possible.  Of  course  the  circulation  to  a  considerable 
extent  was  interfered  with.  Collodian  and  cotton 
dressing,  bandage  and  adhesive  plaster.  It  was 
learned  from  the  keeper  inmiediately  after  operation 
that  this  dog  and  its  mate  had  both  been  sick  for 
several  days  with  diarrhoea.  He  seemed  to  never 
recover  from  the  operation,  and  died  on  the  7  th  day. 
No  post-mortem  was  made,  being  too  early  to  be  of 
value. 

IS  PERIOSTEUM  ESSENTIAL  TO  THE   LIFE  AND 

GROWTH  OF  BONE? 

Experiment  11.  January  8,  1913,  white  and  tan 
fox  terrier,  age  unknown.  All  of  periosteum  re- 
moved from  the  right  femur;  muscles  and  sheath 
closed  with  00  plain  gut;  skin  with  horse-hair. 
Primary  union. 
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Sacrificed  February  7,  1913,  30  days  follow- 
ing the  experiment.  Upon  exposing  right 
femur  it  was  found  that  the  muscles  were 
firmly  attached  to  it  by  a  thin  fibrous  mem- 
brane resembling  in  every  way  the  normal 
periosteum,  except  possibly  more  firmly  ad- 
herent to  the  bone.  The  bone  was  smooth 
and  healthy  in  every  respect,  showed  no  evi- 
dence of  having  suffered  because  of  removal  of 
the  periosteum. 

Experiment  12.  January  8,  1913,  small  black 
and  white  mongrel  dog ;  age  unknown.  Right  femur 
bared,  all  of  periosteum  removed,  muscles  closed 
with  00  plain  gut;  skin  with  horse-hair. 

Sacrificed  February  7,  1913,  30  days  after 
the  experiment.  Description  same  as  in  No. 
11;  the  bone  showed  no  evidence  of  having 
suffered  because  of  loss  of  periosteum,  and 
had  a  firmly  adherent  fibrous  membrane  re- 
sembling the  original  in  every  way  except 
slightly  more  adherent. 

Experiment  24.  To  further  determine  whether  or 
not  young  bone  would  reproduce  itself  when  trans- 
planted free  into  the  tissues  without  bony  contact, 
the  two  following  experiments  were  made  from  the 
bones  of  dog's  own  puppy.  Black  and  white 
spotted  fox  terrier  13  months  old;  her  own  puppy  3 
weeks  old  sacrificed  with  ether,  and  piece  i  inch  long 
of  the  tibia  was  placed  into  the  muscles  of  the  back 
within  the  muscle  sheath;  another  piece  i  inch  long 
of  the  fibula  from  the  same  leg  of  the  puppy  was 
placed  in  the  opposite  side  in  the  same  way;  neither 
implant  having  any  bony  contact.  The  periosteum 
and  articular  ends  were  removed  from  both.  The 
wound  in  the  right  side  of  the  back  where  the  tibia 
was  transplanted  was  infected  and  the  transplant  was 
either  destroyed  or  thrown  oflF.  The  tissues  evi- 
dently not  as  tolerant  of  large  free  transplant  as  of 
the  small.  Primary  union  in  the  left  wound  where 
the  fibula  was  implanted. 

Sacrificed  March  24,  1913,  65  days  after 
experiment.  After  careful  dissection  no  evi- 
dence of  bone  in  the  right  side  of  the  back 
where  the  tibia  was  transplanted;  small  piece 
of  fibula  was  recovered  from  the  left  side. 

Experiment  25.  April  2,  19 13,  small  old  black 
and  white  mongrel  female;  has  puppy  9  days  old. 
Piece  of  split  femur  }/i  inch  long  planted  subcutane- 
ously  in  the  right  loin;  skin  closed  with  horse-hair. 
Primary  union. 

Sacrificed  May  3,  191 3.  The  specimen  re- 
covered was  almost  as  long  as  when  trans- 
planted, but  was  much  smaller  in  every  other 
diameter,  showing  evidence  of  rapid  absorp- 
tion. 


TECHNIQUE 

In  all  of  our  earlier  experiments  we  used 
ether  anaesthesia  preceded  by  morphine  tV, 
hyadne  ^hf,  two  doses  hyperdermically  half 
hour  apart  preceding  the  anaesthesia.  We 
found  these  dogs  did  not  take  the  anaesthetic 
any  better  and  were  often  very  nauseated  and 
noisy  following  the  operation.  We  then 
adopted  the  plan  of  giving  straight  ether  and 
never  had  a  fatality  and  the  dogs  were  much 
more  quiet  following  the  operation.  Our 
routine  method  of  preparation  of  the  skin  was 
to  shave  it  after  the  dog  was  anaesthetized, 
cleansing  with  alcohol,  followed  by  the  liberal 
use  of  iodine.  In  the  entire  series  we  only 
had  two  primary  infections. 

We  owe  our  appreciation  and  thanks  to  Dr. 
M.  B.  Wesson  for  valuable  assistance  and 
administering  of  the  anaesthetics,  at  which  he 
is  an  expert. 

CONCLUSIONS 

1.  We  were  imable  in  any  experiment  to 
reproduce  bone  from  free  periosteal  trans- 
plants into  the  subcutaneous  tissue  and  mus- 
cle. 

2.  We  were  imable  to  reproduce  bone  in 
the  periosteal  flap  raised,  left  in  contact  with 
the  bone,  passed  through  muscle  and  again 
contacted  with  periosteum,  with  the  one  single 
exception  where  there  was  a  small  nodule  of 
bone  formed  apparently  in  the  free  end  of  the 
flap,  corresponding  to  another  nodule  formed 
on  the  shaft  of  the  bone  opposite,  leading  us 
to  believe  that  the  bone  in  the  tip  of  the  free 
periosteal  flap  was  osteoblasts  raised  from  the 
corresponding  area  on  the  shaft  of  the  bone 
and  also  because  no  bone  had  formed  any- 
where else  in  the  flap. 

3.  We  were  unable  to  reproduce  bone  in 
any  experiment  from  free  bone  transplants, 
without  periosteiun,  into  the  subcutaneous 
tissue  and  muscle,  regardless  of  the  age  of  the 
transplant.  Absorption  was  the  rule  in 
every  case. 

4.  We  were  unable  to  reproduce  bone  in  a 
single  experiment  where  bone  was  transplant- 
ed free,  periosteum  left  intact,  into  the  muscle 
or  subcutaneous  tissue.  These  transplants 
were  uniformly  absorbed. 

5.  We  were  uniformly  able  to  reproduce 
bone  when  transplanted  and  contacted  with 
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living  bone,  if  it  were  in  position  where 
it  had  a  function  to  perform,  except  experi- 
ment^ 22,  where  transplant  was  only  9  days 
old. 

6.  Other  necessary  conditions  being  present 
for  its  reproduction,  bone  reproduces  bone 
without  the  aid  of  periosteum. 


7.  Our  transplants  that  were  contacted 
with  living  bone  and  had  no  function  to  per- 
form were  inclined  to  absorption. 

8.  While  periosteum  may  be  an  aid  to  the 
life  and  growth  of  bone^  we  were  not  able  to 
prove  in  any  experiment  that  it  was  at  all 
essential. 


FACTORS   INFLUENCING  THE   MORTALITY  OF   SUPRAPUBIC 

PROSTATECTOMY 

By  HUGH  CABOT,  M.  D.,  Boston 

Chief,  Genito-Urinary  Departmeat,  Maaaachusetts  General  Hospital 


MUCH  as  I  should  like  to  hold  a  con- 
trary view,  I  still  believe  that  the 
operation  of  suprapubic  prostatecto- 
my has  a  higher  mortality  as  at 
present  performed  than  when  the  operation 
is  done  by  the  perineal  route.  Tne  high 
operation  is,  I  believe,  far  more  efficient  and 
for  this  reason  we  might  be  willing  to  accept 
a  higher  risk,  but  not  until  it  appears  that  we 
have  reduced  the  mortality  to  the  lowest 
possible  figure  compatible  with  efficient  work. 
There  are  three  factors  which  contribute 
most  importantly  to  the  mortality  of  opera- 
tion and  to  these  I  would  direct  your  atten- 
tion. These  are  the  anaesthetic,  the  shock, 
entirely  apart  from  bleeding,  and  the  bleeding 
itself. 

Choice  of  atuBsthelics,  For  practical  pur- 
poses in  this  country  the  choice  of  anaesthetics 
is  limited  to  three  at  the  present  time.  Ether, 
gas  and  oxygen,  and  spinal  anaesthesia.  Per- 
haps because  I  come  from  the  birthplace  of 
ether  I  have  learned  to  dread  it  as  an  anaes- 
thetic for  people  past  middle  life.  We  have 
been  in  the  habit  of  falling  back  upon  the 
very  flattering  statistics  of  ether  anaesthesia 
because  we  have  been  far  too  prone  to  deal 
only  with  immediate  mortaUty.  It  is  no  new 
conception  to  you  that  the  danger  from  ether 
is  largely  in  its  tendency  to  irritate  the 
mucous  membrane  of  the  lung.  Patients  re- 
quiring prostatectomy  are  peculiarly  likely 
to  have  lirng  conditions  likely  to  resent  irrita- 
tion, particularly  chronic  bronchitis,  emphy- 


sema, or  even  moderate  oedema  of  the  bases. 
If  we  add  in  as  part  of  the  mortality  of  the 
anaesthetic  the  cases  which  ultimately  die  from 
acute  bronchitis,  bronchial  pneumonia,  or 
even  frank  pneumonia  after  prostatectomy,  I 
believe  that  we  shall  inevitably  come  to 
regard  ether  as  not  the  safest  but  probably 
the  most  dangerous  of  general  anaesUietics. 

Gas  and  oxygen.  Of  late  years  the  advance 
in  our  ability  to  manage  gas  and  oxygen  has 
increased  enormously  and  it  is  now  among 
the  most  valuable  at  our  disposal.  It  has, 
however,  certain  perfectly  distinct  disad- 
vantages when  applied  to  this  class  of  cases. 
It  is  not  a  safe  anaesthetic  for  patients  with 
diseased  hearts  and  these  are  admittedly 
common  in  this  class  of  patient.  Moreover, 
the  mere  mechanical  diificulties  of  adminis- 
tration to  these  lantern-jawed,  full-bearded 
people  is  by  no  means  inconsiderable  and 
these  objections  to  my  mind  go  far  to  vitiate 
its  value  as  the  anaesthetic  of  election. 

Spinal  ancRsihesia,  There  can  be  no 
question  that  this  method  of  anaesthesia  is 
the  ideal  one  if  we  come  to  believe  that  it  is 
as  safe  or  safer  than  those  with  which  it  must 
be  compared.  It  obviously  removes  the 
dangers  attendant  upon  general  anaesthesia  in 
patients  with  damaged  hearts  or  lungs  and 
we  have  no  reason  for  believing  that  it  exerts 
an  unfavorable  influence  upon  the  action 
of  the  kidney.  We  come  down,  therefore, 
directly  to  the  question  of  the  risk.  I  believe 
that  statistics  are  now  at  hand  from  reliable 
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sources  extending  over  a  term  of  years  to  show 
that  this  method  of  anaesthesia  carries  no 
considerable  danger.  I  have  been  imable  to 
find  evidence  that  the  mortality  is  more  than 
one  in  a  thousand,  but  even  if  we  were  to 
admit  a  mortality  of'one  in  five  hundred  it 
would  still  have  a  long  lead  over  any  form  of 
general  anaesthesia.  Looked  at  purely  from 
its  anaesthetic  qualities,  I  believe  it  to  be  no 
more  dangerous  than  the  other  anaesthetics 
and  for  reasons  which  will  shortiy  appear  I 
think  it  to  have  commanding  advantages. 

Shock.  In  any  discussion  of  shock  we 
should,  I  think,  sharply  distinguish  the  shock 
which  arises  from  trauma  and  that  which  ap- 
pears in  connection  with  loss  of  blood.  At 
this  point  I  desire  to  confine  the  word  shock 
to  that  which  has  no  relation  to  bleeding. 
It  seems  to  me  clear  that  the  shock  of  the 
suprapubic  prostatectomy  is  considerably 
greater  than  that  of  the  perineal  operation, 
done  with  equal  skill.  This  must  be  due  to 
damage  to  nerve  endings  to  the  tissues  tra- 
versed by  the  operation  and  therefore  chiefly 
to  the  tissues  of  the  abdominal  wall  and  of  the 
bladder  wall  itself.  It  is  not  clear  to  me  why 
the  manipulation  of  the  prostate,  whether 
from  above  or  below,  should  be  essentially  dif- 
ferent in  this  regard,  though  there  is  some 
evidence  to  show  that  such  is  the  case.  The 
work  of  Crile  in  the  elimination  of  shock,  and 
the  late  results  of  shock,  is  doubtiess  familiar 
to  all,  and  his  method  of  operating  under 
what  he  has  called  anoci-association  has 
been  widely  discussed.  The  soimdness  of  his 
general  conclusions  seems  to  me  so  clear  as 
to  be  convincing  and  I  have  for  a  considerable 
time  adopted  his  technique  in  all  abdominal 
operations,  but  this  technique  does  not  seem 
to  me  thoroughly  applicable  to  operations 
upon  the  prostate.  I  have  not  been  able  by 
his  method  to  obtain  efficient  "block"  of 
the  structures  in  the  neighborhood  of  the 
prostate  and  it  has  not  seemed  to  me  that  the 
anaesthesia  of  the  bladder  wall  was  complete. 
The  only  absolutely  satisfactory  method  of 
completely  blocking  nerve  stimulae  from  this 
region  is  spinal  anaesthesia  and  since  I  have 
employed  this  as  a  routine  measure  for  all 
operations  upon  the  prostate  the  elimination  of 
shock  has  seemed  to  me  absolute.     These 


patients  go  through  operation  without  change 
in  the  character  of  the  pulse  and  I  have  been 
unable  to  see  that  the  operation  had  any 
effect  upon  their  nervous  mechanism. 

If  the  observation  of  others  bears  out  this 
view  it  will  go  far  to  clinch  the  supremacy  of 
spinal  anaesthesia  for  these  operations. 

Bleeding.  It  has,  of  course,  been  generally 
recognized  that  the  control  of  bleeding  was 
an  important  factor  in  the  success  of  opera- 
tion and  yet  I  do  not  think  that  recognition 
has  been  as  complete  as  the  situation  requires. 
We  have  been  too  likely  to  be  satisfied  with 
control  of  bleeding  to  such  an  extent  that  it 
did  not  obviously  cause  the  death  of  the 
patient  and  have  not  been  sufficientiy  alive 
to  the  fact  that  loss  of  blood  is  a  factor  in 
mortality  through  its  ability  to  lower  general 
resistance.  The  ability  of  these  patients  to 
successfully  withstand  operation  rests  upon  a 
very  delicately  balanced  mechanism  and 
any  extra  load  thrown  upon  them  from  any 
source  may  tip  the  scale.  Infection  in  one 
form  or  another  is  an  important  factor  and 
this  at  the  last  analysis  depends  far  more 
upon  lowered  resistance  than  upon  the  actual 
contact  of  bacteria  with  raw  surfaces.  We 
have  taken  considerable  trouble  to  avoid  the 
more  gross  forms  of  wound  infection  and 
have  planned  our  operations  with  this  in 
view,  overlooking  the  fact  that  the  resistance 
of  the  patient  is  a  far  more  important  factor. 
More  and  more  I  have  been  impressed  with 
the  fact  that  if  we  avoid  disturbing  the  bal- 
ance of  the  protective  mechanisms  which 
guard  the  patient  against  infection  through 
faulty  management  of  anaesthetics,  prolonged 
traumatic  operations,  and  loss  of  blood,  it 
matters  little  by  what  precise  technique  we 
achieve  the  result.  These  patients  may  be 
compared,  in  regard  to  their  ability  to  lose 
blood,  to  children  in  whom  we  recognize  the 
fact  that  operation  must  be  done  "as  dry" 
as  possible.  I  wish,  therefore,  to  discuss  in 
detail  the  methods  of  controlling  bleeding 
because  they  do  not  seem  to  me  to  have  been 
as  efficient  as  the  situation  requires. 

Usiial  methods  of  controlling  bleeding.  A 
very  considerable  number  of  operators  by  the 
suprapubic  route  cannot  properly  be  said  to 
take  any  method  of  controlling  the  bleeding 
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and  are  content  with  the  uncertain  contrac- 
tiKty  of  the  structures  from  which  the  masses 
have  been  removed  and  the  formation  of 
thrombi  in  the  veins.  This  method,  or  lack 
of  method,  seems  to  me  altogether  too  hap- 
hazard and  if  we  believe  that  loss  of  blood 
should  be  reduced  to  a  minimum  we  cannot 
assent  to  this  method  of  trusting  to  the 
unknown  abilities  of  the  individual  patient. 
Next  in  order  of  frequency  probably  comes 
the  use  of  irrigations,  either  hot  or  cold,  either* 
constant  or  intermittent.  This  method  ap- 
pears to  me  no  great  improvement  over  noth- 
ing for  while  it  undoubtedly  has  a  tendency 
to  check  bleeding  partly  by  the  actual  tem- 
peratxure  of  the  irrigating  fluid  and  partly  by 
keeping  the  bladder  free  from  clots,  which 
will  cause  dangerous  distention,  it  is  alto- 
gether too  inaccurate  to  stand  the  demands 
of  a  scientific  surgical  procedure.  Although 
with  its  use  most  patients  will  recover,  some 
patients  will  be  lost  through  actual  loss  of 
blood  or  the  more  elusive  results  of  bleeding 
coEomonly  put  down  in  the  records  as  sepsis, 
pneumonia,  or  other  form  of  infection. 

Packing,  A  more  accurate  and  certain 
method  of  control  is  to  be  foimd  in  the  use 
of  gauze  packing  in  various  forms.  A  con- 
siderable variety  of  methods  have  been  em- 
ployed, all  more  or  less  efficient.  The  older 
and  more  crude  method  of  packing  gauze 
directly  into  the  cavity  and  bringing  it  out 
through  the  wound  without  providing  other 
drainage  of  the  bladder  is  open  to  the  great 
objection  that  it  leaves  the  patient  constantly 
wet  and  exposes  the  freshly  traumatized  tis- 
sues to  the  contact  of  more  or  less  infected 
urine.  It  is  an  unnecessarily  crude  method. 
The  better  method  is  that  employed  by  Mitch- 
ell, Davis,  and  others  of  using  a  long,  nar- 
row strip  of  gauze  which  is  then  brought  out 
through  a  good-sized  suprapubic  tube,  either 
metal  (Davis)  or  rubber,  around  which  the 
bladder  wall  can  be  closed  snugly  and  the 
wound  kept  dry.  In  due  time  the  gauze  is 
removed  through  this  tube  without  disturbing 
the  drainage  of  the  bladder.  This  is.  to  my 
mind  the  most  efficient  method  of  packing 
and  would  be  that  of  election  except  for  the 
fact  that  packing  seems  to  me  objectionable 
no  matter  how  well  done.   Packing  necessarily 


means  tissue  necrosis.  Tissue  necrosis  invites 
infection  and  infection  is  on  the  whole  the 
largest  factor  in  mortality.  If  the  bleeding 
can  be  controlled  in  no  other  way  then 
packing  must  be  the  choice,  but  I  am  firmly 
of  the  opinion  that  it  can  be  efficiently 
controlled  by  far  better  means  and  upon  a 
more  accurate  knowledge  of  the  sources  of 
this  bleeding  will  depend  our  ability  to  con- 
trol it. 

Sources  of  bleeding.  It  has,  I  think,  gener- 
ally been  assiuned  that  the  important  bleed- 
ing came  from  the  veins  lying  in  the  sheath 
of  the  prostate,  the  so-called  periprostatic 
plexus.  It  has  been  too  little  recognized  that 
the  most  important  bleeding  was  arterial 
and  not  venous,  important  because  more 
difficult  to  manage.  With  a  larger  incision 
in  the  bladder  wall,  which  it  has  been  my 
habit  to  employ  during  the  last  year,  ample 
opportimity  has  been  given  of  seeing  exactly 
where  the  blood  comes  from  and  I  have  been 
surprised  to  note  that  it  came  largely  from 
the  upper  portion  of  the  wound  where  the 
masses  were  separated  from  the  muscular 
structures  of  the  bladder  neck.  There  are 
often  good-sized  "spurters"  coming  from  just 
beneath  the  torn  mucous  membrane  at  the 
bladder  neck  and  the  amount  of  actual  bleed- 
ing from  the  cavity  has  been  comparatively 
small.  With  these  facts  in  view,  I  have  come 
to  believe  that  some  form  of  suture  will  be 
found  the  most  efficient  method  of  con- 
trolling bleeding,  and  I  have  employed  a 
considerable  variety  with  a  more  or  less 
measure  of  success. 

Methods  of  applying  sutures  to  the  neck 
of  the  bladder.  In  order  that  this  may  be  done 
with  any  efficiency,  a  much  freer  incision  in 
the  bladder  wall  is  necessary  than  has  been 
customary  in  the  past.  In  other  words,  a 
thoroughly  good  exposure  of  the  field  must 
be  had.  It  will  be  objected  that  this  imneces- 
sarily  prolongs  the  time  of  operation  and 
increases  the  trauma  of  the  operation.  To 
this  it  may  be  answered  that  under  spinal 
anaesthesia  time  is  comparatively  cheap,  as 
the  patient  is  subject  to  no  strain  and  the 
difference  of  ten  or  fifteen  minutes  in  the 
length  of  an  operation  is,  I  believe,  negligible. 
Moreover,    the   shortness   of  many   of   the 


692 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


operations  in  which  enucleation  is  done 
through  a  small  suprapubic  incision  is  more 
apparent  than  real,  because  when  the  patient 
is  returned  to  bed  the  operation  is  not  in  any 
proper  sense  finished.  Bleeding  is  still  going 
on,  often  of  a  considerable  amount,  which  is 
depriving  the  patient  of  that  which  he  needs, 
his  blood,  to  a  far  greater  extent  than  would 
a  moderate  continuance  of  the  operation 
resulting  in  a  dry  wound.  Our  ideal  in  these 
cases  should  be  to  get  the  bladder  so  dry  that 
we  could  close  it  without  drainage,  though 
I  believe  such  a  closure  to  be  in  tiie  highest 
degree  unwise.  A  good  exposure  of  the  blad- 
der must  be  obtained.  The  masses  are  then 
removed  by  enucleation  and  with  retractors 
in  the  bladder  and  the  foot  of  the  table  more 
or  less  elevated  the  source  of  bleeding  is 
sought  for.  As  I  have  already  pointed  out, 
this  comes  in  considerable  part  from  the 
bladder  neck  and  to  this  region  sutures  should 
be  applied.  I  have  not  been  able  to  make  any 
efficient  application  of  sutures  to  the  walls 
of  the  cavity  with  a  view  to  its  obliteration 
and  incline  to  regard  this  as  anatomically 
impossible  owing  to  the  fixed  relation  of  the 
lateral  wall  to  the  pubic  arch.  I  have,  how- 
ever, gotten  efficient  control  of  bleeding  by 
whipping  with  a  catgut  suture  what  may  be 
termed  the  neck  of  the  bladder.  This  may 
be  done  by  carrying  a  small,  rather  full, 
curved  needle  down  into  the  cavity  from 
which  the  prostate  has  been  removed  and 
bringing  it  out  through  the  lateral  wall  close 
to  the  pubic  bone  on  one  side  or  the  other, 
including  all  the  muscular  structures  of  this 
region.  In  this  way  a  considerable  bite  of 
tissue  is  obtained.  The  suture  is  then  car- 
ried toward  the  floor  of  the  bladder  as  a 
continuous  suture  and  is  stopped  just  short 
of  the  middle  line.  The  same  procedure  is 
carried  out  on  the  opposite  side,  thus  to  a 
greater  or  less  extent  puckering  up  the  bladder 


neck.  In  some  cases  where  there  is  con- 
siderable laxity  of  the  tissue  this  puckering 
will  result  in  more  or  less  diaphragm  forma- 
tion. When  this  occurs  the  diaphragm  should 
be  cut  through  on  the  floor  either  with  scissors 
or  the  cautery  and  any  bleeding  resulting 
from  this  maneuver  controlled  either  with 
suture  or  cautery.  The  result  of  this  suture 
is  to  considerably  narrow  the  bladder  neck, 
at  the  same  time  giving  free  drainage  on  the 
floor  at  the  lowest  point.  What  is  far  more 
important,  as  a  result,  is  that  the  bleeding  is 
efficiently  controlled  and  no  packing  is  re- 
quired. Further  experience  is  necessary  to 
simplify  the  method  and  it  may  well  appear 
that  some  other  plan  of  applying  sutures 
will  be  better.  I  am  not  wedded  to  this  or 
any  other  particular  method,  but  am  much 
impressed  with  the  efficiency  of  suture  in  some 
form  and  regard  it  as  the  most  certain  method 
of  controlling  what  I  am  convinced  is  the 
most  important  factor  in  mortality.  The 
operation  is  finished  by  the  closure  of  the 
bladder  wall  by  sutiu'e  around  a  medium 
sized  drainage  tube  and  it  has  been  our  cus- 
tom to  leave  an  inlying  catheter  in  the  urethra 
through  which  the  bladder  could  be  irrigated 
both  for  the  purpose  of  accurate  knowledge 
of  the  amount  of  bleeding  and  to  prevent 
absorption  in  cases  where  the  bladder  is 
seriously  infected. 

In  closing  I  want  to  urge  strongly  the 
importance  of  paying  attention  to  the  three 
important  factors  at  present  influencing  the 
mortality  of  suprapubic  prostatectomy;  the 
anaesthetic,  the  production  of  shock  by  trau- 
matic operating,  and  the  inefficient  control 
of  bleeding.  When  these  factors  are  reduced 
to  a  minimum  as  sources  of  danger,  suprapubic 
prostatectomy  will  be  the  method  of  election 
for  all  cases  of  adenomatous  enlargement  of 
the  prostate,  and  the  perineal  operation  will 
have  passed  quietiy  into  history. 
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THE   EARLY  DIAGNOSIS  OF   CANCER  OF   THE   (ESOPHAGUS^ 

By  willy  MEYER,  M.  D.,  New  York  City 

Attending  Surgeon  to  the  German  and  Post-Graduate  Hospitals 


STATISTICS  prove  that  cancer  of  the 
oesophagus  is  a  frequent  disease.  Like 
other  cancers  of  the  gastro-intestinal 
tract  it  has  three  stages  of  develop- 
ment. In  its  first  stage  it  is  simply  a  disease 
of  the  mucous  membrane,  a  polypous  growth 
in  the  wall  of  the  oesophagus  that  protrudes 
into  its  lumen,  or  else  an  ulcerating  infiltration 
which  gradually  involves  the  submucosa  and 
the  thin  muscular  coat.  Symptoms  of  stric- 
ture are  still  absent,  but  there  may  already  be 
difficulty  in  swallowing,  and,  on  account  of 
change  of  food,  loss  of  weight.  When  the  cancer 
in  its  growth  has  encircled  the  oesophagus, 
constricting  its  lumen,  the  second  stage  has 
been  entered  upon.  The  difficulty  in  swallow- 
ing becomes  more  pronounced;  submucosa 
and  muscularis  have  become  thoroughly 
infiltrated,  unelastic  and  unyielding;  but  still 
the  cancer  is  confined  to  the  oesophagus  prop- 
er, although  some  of  the  Ijrmphatic  glands 
may  have  become  involved.  The  third  stage 
sets  in  with  the  reaching  out  of  the  growth 
beyond  the  walls  of  the  tube,  its  becoming 
adherent  to  the  neighboring  organs;  e.g.,  the 
aorta,  bronchus,  lung,  etc.,  and  particularly 
to  the  pneumogastric  nerves. 

Clinically,  this  carcinoma  is  the  most  be- 
nign of  all  occurring  in  the  entire  gastro- 
intestinal tract.  It  remains  locally  confined 
for  a  comparatively  long  time,  infects  the 
glands  at  a  late  period,  and  metastases  appear 
only  in  the  advanced  stage. 

If  treated  palliatively,  the  time  between 
first  symptoms  and  exitus  is  ordinarily  from 
twelve  to  fifteen  months. 

If  treated  radically,  our  real  hope  for  a 
successful  issue  lies  in  our  getting  the  chance 
to  operate  during  the  first  stage,  and  our  most 
energetic  efforts  should  be  exerted  and 
directed  toward  impressing  upon  the  medical 
fraternity  as  well  as  upon  the  laity  the  danger 
of  temporizing  with  an  .impediment  between 
mouth  and  stomach,  and  the  urgent  necessity. 


in  such  cases,  of  promptly  establishing  a  strict 
diagnosis. 

If  a  patient  presents  himself  with  the  com- 
plaint that  he  has  difficulty  in  swallowing,  or 
that  he  regurgitates  part  or  all  the  food  he 
swallows,  the  following  affections  may  be 
present:  diverticulum  of  the  oesophagus, 
cardiospasm,  narrowing  of  the  limien  of  the 
oesophagus  by  pressure  from  without  (swollen 
glands,  aneurism,  tumor  of  the  mediastinum, 
exudate  within  the  pericardium),  cicatricial 
stricture  due  to  swallowing  of  a  caustic,  the 
rarer  strictures  following  tubercular  or  specific 
ulcerations  or  a  peptic  ulcer  at  the  cardia, 
finally  cancer. 

As  to  frequency,  the  rotation  is  reversed, 
cancer  standing  at  the  head  of  the  list. 

The  means  of  making  the  differential  diag- 
nosis, next  to  a  most  careful  clinical  examina- 
tion, are  sounding,  oesophagoscopy,  radiog- 
raphy with  fluoroscopy,  and  exploratory 
thoracotomy. 

I.      SOUNDS 

A  modern  oesophageal  sound  should  be  part 
of  the  equipment  of  every  phjrsician;  a  very 
commendable  one  is  that  devised  by  Call- 
mann,^  originally  designed  for  examination  of 
the  rectum.  The  usually  employed  olive 
sounds  demonstrate  the  existence,  location, 
and  degree  of  the  stenosis,  but  fail  to  indicate 
its  length.  A  steel  rod,  with  mushroom  tip, 
so  shaped  that  it  will  not  cause  pain  if  moved 
downward  or  upward,  has  proven  very 
practical.  (Fig.  la.)  Callmann  found  that 
the  oesophagus  from  pharynx  to  cardia,  if 
normal,  gives  to  the  fingers  guiding  the  sound 
the  impression  of  a  soft,  smooth  and  elastic 
surface;  the  mucous  membrane  closes  in  upon 
the  head  of  the  sound  and  thus  is  palpated 
direct.  Wherever  the  tissue  is  changed  by 
either  benign  or  malignant  causes  an  uneven 
surface  is  felt.  Therefore,  when  difficulty  in 
swallowing  exists,  but  the  oesophageal  wall 

1  Deutsche  med.  Wchnschr..  191 1,  p.  497. 


1  Read  before  the  sixteenth  annual  meeting  of  the  American  Gastro-Enterological  Association,  Washington,  D.  C,  May  5, 1913. 
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Fig.  I.  (a)  Callmann's  cEsophageal  sound  with  mushroom  tip.  (A)  Schreibcr's  <x9ophageaJ  sound  for  retTDgrade 
expIoratioD.  The  collapsed  bulb  b  filled  with  water  after  it  has  reached  the  stomach,  (c)  Interchangeable  tips  for 
CaUmaon's  sound,  representisg  sizes  15  to  36,  Freoch  gauge,  the  iacrease  being  3  millimeters  each. 


feeb  even  and  smooth  in  its  entire  length, 
there  is  probably  no  cancer  present. 

This  sound  is  especially  Jidvised  for  use  in 
nervous  patients,  where  it  is  difficult  to  dis- 
tinguish between  spastic  and  neoplastic  steno- 
sis; further,  where  the  organic  stenosis  is 
accompanied  by  spasms  of  the  muscularis, 
the  symptonis  of  the  latter  overshadowing 
those  of  the  former;  finally,  in  the  initial  stage 
of  cancer  where  there  is  no  pronounced  stric- 
ture. 

As  regards  the  cardia,  it  should  be  noted 
that  the  healthy  cardia  is  frequently  passed 
with  a  shght  jerk. 

Another  very  good  sound  is  that  of  Schrei- 
ber.'  It  is  built  for  retrograde  exploration 
and  gives  reliable  information  of  a  stenosis 
which  it  would  be  hard  to  detect  by  the 
ordinary  sound.  It  is  a  rubber  sound  to  which 
a  small  bulb  is  attached  (Fig.  ib).  After 
introduction  into  the  stomach,  water  is  hiled 
into  the  bulb;  thus  distended,  it  is  slowly 
pulled  upward  and  moves  smoothly  where  the 
oesophagus  is  normal.  Diseased  spots  arrest 
its  passage  and  hold  it  so  tightly  that  even 
quite  a  strong  pull  will  not  budge  it.  Schreiber 
found  that  from  80  to  90  per  cent  of  all  the 
stenoses  he  examined  were  of  cancerous 
nature,  spasm  being  the  least  frequent  cause 
of  stenosis  in  the  remaining  10-20  per  cent. 


These  sounds  have  been  dwelt  upon  some- 
what at  length,  because  they  can  be  made  use 
of  by  every  physician.  Other  methods  of 
examination  are  oesophagoscopy  with  extir- 
pation of  a  small  piece  for  microscopic  exam- 
ination,* radiography  with  fluoroscopy,  and 
exploratory  thoracotomy.  CEsophagoscopy 
and  radiography  are  best  done  by  the  special- 
ist, or  at  institutions.  Highly  important  and 
absolutely  indispensable  though  they  be,  they 
are  here  not  specially  considered,  although, 
as  regards  radiography,  a  proposition  lately 
made  by  Basster  *  of  New  York,  should  be 
briefly  mentioned.  He  makes  use  of  a  special 
sound,  with  rubber  bulb  at  its  end  which, 
after  being  introduced  into  the  stomach,  is 
distended  and  pulled  into  the  cardia.  It 
occludes  the  latter  and  permits  the  bismuth 
meal  to  stay  within  the  oesophagus.  He  be- 
lieves that  pathologic  changes  within  the  tube 
will  thus  be  recognized  in  the  very  early  stage 
of  the  trouble.  The  idea  seems  to  be  a  good 
one  and  it  would  certainly  be  highly  gratify- 
ing if  its  practicabihty  could  be  successfully 
demonstrated  in  the  near  future.  It  would 
mean  a  great  enhancement  of  the  diagnostic 
value  of  the  X-rays  in  this  class  of  cases. 


«iuil«Duid.isitiU  under  dticuBioii.  Pcncstl- 
'1  view,  who  con^era  this  prabntofy  exCAoH 
md  of  tea  dirtctly  dAngerDoa,  u  it  f^vom  per. 
A  with  posterior  mediaMuutn.    (MfLDcfan.  ned- 
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Exploratory  thoracotomy  takes  the  same 
place  in  the  surgery  of  the  thorax  as  explora- 
tory laparotomy  does  in  abdominal  surgery. 
It  has  been  definitely  proven,  that  under 
differential  pressure  it  can  be  carried  out  with 
the  same  amount  of  safety  as  the  latter. 

The  principal  point  of  the  whole  question  is, 
that  a  patient  who  complains  of  difficulty 
in  swaUowing  must,  by  mutual  consent  of 
phjrsician  and  surgeon,  be  considered  a 
serious  case,  a  case  that  may  need  prompt 
radical  surgical  treatment  as  his  only  chance: 
"aegroti  solus  prima  lexl^*  As  soon  as  the 
physician  has  become  suspicious  of  an  oeso- 
phageal stenosis,  he  should  insist  on  a  strict 
diagnosis,  and  if  carcinoma  is  found,  the  case 
is  a  surgical  one.  If  doubt  remains,  explora- 
tory thoracotomy  is  clearly  indicated  and  the 
surgeon  must  be  prepared  to  do  radical  work, 
in  case  malignant  disease  be  found. 

It  is  true,  death  may  come  more  quickly  if 
the  patient  submits  to  radical  operation,  but 
it  will  also  inevitably  come  within  a  few 
months  under  general  treatment.  On  the 
other  hand,  under  surgical  treatment,  death 
may  not  come  at  all;  the  patient  may  emerge 
from  the  operation  with  the  ability  of  swallow- 
ing restored  and  in  condition  to  again  enjoy 
life  and  go  about  his  daily  work.  Proof  for 
this  assertion  are  the  following  cases: 

Sauerbruch  a  few  years  ago  had  a  patient 
who  lived  fourteen  days  after  resection  of  the 
oesophagus  and  oesophago-gastrostomy  by 
means  of  the  button;  the  man  then  died  of 
acute  pneumonia  of  the  right  lower  lobe.^ 

Last  year  Ach  had  a  patient  recover  after 
resection  of  the  oesophagus  for  cancer  in  its 
lower  third,  but  also  had  the  hard  luck  to  see 
him  succumb  owing  to  insufficiency  of  the 
gastric  fistula.^  He  died  on  the  seventeenth 
day  after  operation. 

Within  the  last  twelve  months  the  surgery 
of  cancer  of  the  oesophagus  has  progressed 
at  a  tremendous  pace.  In  the  course  of  the 
first  ten  weeks  of  1913,  two  patients  have 
entirely  recovered  from  the  operation. 
Zaaijer  of  the  University  of  Leiden,  Holland, 
successfully  resected  a  cancer  of  the  cardia 
which  involved  the  lower  portion  of  the  oesoph- 

1  Sauerbrnch-Schuxnacher,  Technik  der  Thoraz-Chirurgie,  p.  87. 
s  Alwin  Ach,  Beitr.  z.  (Esophagus-Chir.,  10x3,  p.  68,  etc. 


agus  and  cardia  (1913,  Jan.  13),*  and  Torek 
of  the  German  Hospital  of  New  York  success- 
fully resected  a  cancer  situated  behind  the 
aortic  arch  (1913,  March  14).*  Both  were 
early  cases;  in  both  the  pneumogastric  nerves 
could  be  dissected  off  the  tumor. 

These  successes  are  truly  inspiring,  for  now 
at  last  the  proof  has  been  rendered  that  such 
patients  have  a  chance,  nay,  even  a  good 
chance,  to  pull  through,  if  they  reach  the 
surgeon  early,  and  furthermore,  that  tmnors 
not  only  in  tJie  lower  third,  but  situated  in  any 
portion  of  the  oesophagus  are  amenable  to 
resection  with  fair  hope  of  success. 

Incidentally,  the  operation  for  constructing 
a  new  tube  through  which  the  patient  may 
swallow  has  been  greatly  advanced.  Jianu's 
method  of  gastrostomy,  devised  in  191 2,  in 
which  the  major  curvature  of  the  stomach  is 
used  for  the  formation  of  a  tube  representing 
the  lower  part  of  a  new  oesophagus,  has 
become  a  firmly  established  operation.  The 
free  end  of  this  tube  can  be  nicely  pulled  up 
extra-thoracically  to  the  level  of  the  third, 
if  not  second  left  costal  cartilage.*  When 
thereupon  in  the  second  sitting  tiie  oesopha- 
geal growth  within  the  thorax  is  resected,  the 
oral  stump  is  no  longer  inverted,  and  left  in 
sitUy  but  transposed  outside  under  the  skin 
of  the  thorax.  For  this  purpose  an  incision  is 
made  down  to  the  oesophagus  above  the 
clavicle.  If  the  ends  of  these  tubes,  the  one 
puUed  up  from  below  and  the  other  one  pulled 
down  from  above,  meet,  they  may  at  once  be 
united;  if  they  are  short,  a  rubber  tube, 
according  to  the  Gluck-Perthes  method,  may 
be  employed  for  their  connection,  or  a  skin- 
plasty  wUl  complete  the  extra-thoracic  oeso- 
phagoplasty. 

It  even  seems  possible,  according  to  our 
experience  in  experimental  surgery,  to  make 
use  of  this  Jianu-tube  for  intrathoracic  oeso- 
phagoplasty,  when  the  seat  of  the  tumor  is 
in  the  lower  third,  by  pulling  it  up  alongside 
the  cardia  —  which  was  dosed  by  sutures 
in  the  course  of  the  resection  —  into  the 
thorax  and  there  have  it  replace  the  removed 
lower  third  of  the  oesophagus.    The  same,  of 

*  Beitr.  z.  klin.  Cliir.,  Izjcziii,  a  p.,  4x9. 

*J.  Am.  M.  Ass.,  Ix,  p.  1533. 

■Three  patients,  recently  operated  upon  by  me  according  to  this 
method,  have  given  a  very.satisfactoiy  result. 
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course,  applies  if  the  cardia  as  such  was 
involved  with  the  adjacent  parts  of  the  lowest 
portion  of  the  oesophagus. 

In  cases  in  which  the  cardial  portion  of  the 
stomach  has  been  encroached  upon  by  the 
malignant  tiunor,  at  the  cardia,  Jianu's  tube 
could  hardly  be  made  long  enough  without 
getting  too  close  to  the  affected  field.  For 
such  cases,  v.  Fink's  proposition,  recently 
brought  out,^  to  make  use  of  the  entire  stomach 
inclusive  of  the  horizontal  portion  of  the 
duodenum  for  the  inferior  cesophagoplasty, 
would  come  into  consideration.    The  stomach 

1  Zentralbl.  f.  Chir.,  1913,  Aim'I  la. 


and  proximal  end  of  the  duodenum,  properly 
mobilized,  can  be  pulled  up  nearly  to  the 
clavicle  and  later  imited  with  the  transposed 
proximal  oesophageal  stimip.  An  additional 
posterior  gastro-enterostomy  takes  care  of 
the  proper  passage  of  the  food  swallowed 
through  the  new  extra-thoradc  oesophagus. 

Thus  we  can  now  claim  to  be  able,  in  an 
early  case,  not  only  to  remove  the  malignant 
tumor  from  any  portion  of  the  oesophagus, 
with  reasonable  hope  of  success,  but  may  at 
the  same  time  fulfiU  the  wish,  which,  next  to 
life,  is  the  most  ardent  one  of  these  patients 
— to  give  them  back  the  ability  to  swallow. 


RENAL   FUNCTION^ 

By  B.  S.  BARRINGER,  M.  D.;  New  York  City 


FROM  i2>^  to  25  per  cent  of  all  op- 
erative deaths  following  nephrectomy 
are  due  to  renal  insufficiency,  to  an 
improper  estimation  of  the  reserve 
force  of  the  remaining  kidney.  In  a  certain 
number  of  cases  the  kidney  function  as  meas- 
ured by  our  present  tests  and  particularly 
phenolsulphonephthalein,  varies  with  the 
destruction  of  the  kidney  tissue.  The  higher 
the  output  of  phthalein  the  better  is  the  kid- 
ney able  to  withstand  nephrectomy  of  its 
fellow.  In  certain  other  cases  there  occurs 
what  might  be  termed  ''sports"  in  which  a 
kidney  of  normal  or  practically  normal  func- 
tion as  estimated  by  phthalein,  by  urea,  or 
by  any  other  known  test,  utterly  refuses  to 
bear  out  these  tests  and  the  patient  dies 
anuric.  As  far  as  one  can  judge  the  deaths  in 
this  latter  class  exceed  those  in  the  former. 
The  following  cases  are  instances :  Cabot  * 
reports  a  case  in  which  the  normal  kidney 
excreted  36  per  cent  of  phthalein  in  an  hour. 
Its  diseased  fellow  kidney  was  removed  and 
the  patient  died  of  renal  insufficiency.  The 
kidney  that  failed  was  normal  and  hyper- 
trophied.    Asakura  '  in  70  nephrectomies  had 

>  "Phenol,  as  a  Test  of  Renal  Function."    Tr.  Am.  Ass.  Genito-Urin. 
Surgs. 

a"  t)ber    die    Nieren    Tuberkulose."    Deutsche    Gesellschaft    f. 
Urd.,  Sept,  igix. 


four  operative  deaths,  one  of  which  was  due 
to  anuria.  According  to  indigo-carmine  excre- 
tion and  the  cystoscopy,  the  kidney  that  failed 
was  considered  to  be  normal  in  function. 
Some  years  ago,  before  the  days  of  phthalein, 
I  saw  a  case  that  could  not  be  cystoscoi>ed 
because  of  an  irritable  urethra.  Anephrot- 
omy  on  one  side  and  decapsulation  on  the 
other  was  performed.  The  operation  was 
unduly  long.  Neither  kidney  showed  any 
gross  abnormality.  The  patient  died  anuric, 
yet  neither  kidney  was  removed  and  oi>era- 
tions  which  are  often  done  for  the  very  relief 
of  anuria  had  been  performed. 

I  believe  that  neither  the  progressively 
decreasing  output  of  phthalein  suggested  by 
Geraghty,  nor  any  other  known  test,  will 
give  any  index  to  the  occurrence  of  these 
cases.  A  modified  reverse  of  Beer's  and 
Alessandri's  conclusions  as  to  the  value  of 
phloridzin  "that,  while  it  is  of  value  when 
positive,  it  is  of  no  value  when  negative," 
can  be  said  of  all  renal  tests,  and  especially 
of  phthalein.  That  is:  Positive  and  sufficient 
phthalein  excretion  does  not  preclude  the 
possibility  of  death  from  renal  failure. 

There  are  four  other  points  which  I  wish 
briefly  to  consider  in  estimating  renal  func- 
tion: 


^  Read  before  the  American  Association  of  Genito-Uxinaxy  Surgeons,  Washington,  D.  C,  May,  10x3. 


BARRINGER:  RENAL  FUNCTION 


697 


First,  variations  of  phtkalein  in  normal 
cases.  In  25  cases  (nearly  all  intravenous 
phthalein)  the  average  time  of  collection  of 
phthalein  after  its  appearance  was  about  15 
minutes.  In  almost  one  half  of  these  cases 
the  time  of  collection  was  but  5  minutes. 
Some  variations  of  excretion  are  due  to  this 
short  period  of  collection.  I  believe,  however, 
that  if  urine  nms  from  either  catheter  freely, 
a  diagnosis  can  be  made  in  most  cases  in  such 
a  short  period.  If  there  is  one  thing  more  than 
any  other  which  has  brought  cystoscopy  into 
disrepute  it  is  the  old-time,  nerve-racking 
sessions.  Slight  inaccuracies  of  diagnosis  are 
better  than  leaving  the  impression  that  cystos- 
copy is  a  major  operation.  Likewise  with 
very  rare  exceptions  cystoscopy  should  be  a 
** one-step  procedure." 

In  these  25  cases,  which,  from  the  phthalein 
and  urea  excretion,  the  microscopical,  and 
other  examinations,  I  have  every  reason  to 
believe  were  normal,  the  shortest  time  of 
appearance  of  red  after  intravenous  injection 
was  three  minutes,  the  longest  12  minutes. 
The  greatest  variations  in  the  excretion  of  the 
two  were  in  proportion  of  2  to  i,  on  one  side 
an  excretion  of  10  and  the  other  21  per  cent. 

As  a  fair  guide  to  normal  excretion  after 
intravenous  injection,  Keyes  gives  the  terse 
formula,  '*  i  per  cent  in  i  minute  for  i  kidney." 
In  one  of  my  cases  30  per  cent  was  excreted 
in  8  minutes.  The  lowest  excretion  was  10 
per  cent  in  15  minutes.  In  one  ureter  cathe- 
terism  case  in  which  the  urine  flowed  freely 
there  was  no  red  excreted  for  20  minutes 
after  an  intramuscular  injection.  In  line  with 
this  instrumental  inhibition  I  have  seen  a  case 
of  bilateral  nephritis  with  one  kidney  as  good 
as  the  other  in  which  for  a  half  hour  no  urine 
at  all  came  from  one  kidney,  while  urine 
dropped  constantly  from  its  fellow.  In  most 
cases  after  intramuscular  and  intravenous 
injection  the  greater  part  of  phthalein  comes 
down  in  the.  first  hour.  In  entirely  normal 
cases  this  may  be  reversed.  In  a  case  of  uni- 
lateral kidney  bleeding  due  to  haemophilia, 
9/4  per  cent  came  down  in  the  first  hour  and 
46K  per  cent  in  the  second.  The  ratio  of 
red  excretion  in  a  given  time,  respectively 
after  intravenous  and  intramuscular  injec- 
tion, is  usually  about  2  to  i. 


Second,  the  individual  *'dead  line.^^  Every 
death  from  suppression  of  urine  following 
a  nephrectomy  is  said  to  be  due  to  the 
inability  of  the  remaining  kidney  to  sustain 
hfe.  The  immediate  cause  of  death  in  such  a 
case  is  the  operation,  the  anaesthetic,  the 
surgeon's  manipulations,  or  both.  Because 
of  the  varying  technical  skill  of  different 
surgeons,  any  general  measure  of  functional 
capacity  must  be  modified  to  accord  with  the 
surgeon  that  is  to  operate.  In  other  words,  if 
the  one  surgeon  places  his  "dead  line"  at  a 
certain  percentage  of  excretion  this  "dead 
line"  may  not  at  all  apply  to  a  second  surgeon 
whose  mode  of  operation  may  vary  con- 
siderably from  that  of  the  first.  To  establish 
such  a  personal  "dead  line,"  such  a  low  limit 
of  excretion  of  either  normal  or  introduced 
substances,  one  must  have  had  at  least  one 
patient  die  of  renal  insufficiency.  This  death 
will  establish  a  low  limit  of  excretion  which  if 
approached  in  any  other  case  will  preclude 
nephrectomy.  It  is  possible  that  the  low  limit 
of  excretion  of  both  kidneys,  as  observed  in 
cases  of  prostatectomy,  might  apply  to  a 
single  kidney  in  cases  in  which  nephrectomy 
is  the  operation. 

In  50  normal  and  abnormal  kidney  cases 
in  which  phthalein  was  used  I  have  learned 
nothing  of  the  renal  function  and  of  the  prac- 
tical value  of  phthalein  in  estimating  the  renal 
fimction.  In  none  of  these  cases  was  there 
enough  disease  to  seriously  impair  the  fimc- 
tion of  the  remaining  kidney.  In  other  words, 
in  the  50  consecutive  cases  one  kidney  never 
varied  seriously  from  normal  function.  This 
indicates  how  difficult  it  is  to  get  enough 
cases  upon  which  to  base  any  deductions  as 
to  the  value  of  any  renal  function  tests. 

Third,  urea  and  phthalein.  The  estimate 
of  the  urea  percentage  and  the  urea  volume 
(the  latter  is  of  more  value)  is  a  necessary 
and  valuable  adjimct  to  the  information  given 
by  phthalein,  not  so  much  to  tell  us  of  renal 
function,  for  the  urea  excretion  from  one 
kidney  tells  us  nothing  of  its  fimction,  but  as 
an  aid  to  diagnosis. 

Fourth,  value  of  estimating  the  total  de- 
struction of  the  kidney.  Five  years  ago  in 
speaking  of  the  urea  excretion  I  said  that  with 
the  total  urea  excretion  from  the  diseased  kid- 
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ney  less  than  one-fourth  of  that  excreted  by  its 
fellow,  such  a  kidney  is  practically  destroyed. 
This  estimation  was  arrived  at  by  examining 
the  reports  of  a  number  of  cases  in  which 
nephrectomy  had  been  done.  The  value  of 
this  seems  to  be  twofold :  First,  it  is  of  worth 
to  know  if  a  kidney  is  practically  useless,  and 
has  practically  very  little  or  no  tissue  left — 
because  then  a  surgeon  will  have  less  compun- 
tion  about  removing  it  if  the  diagnosis  of  the 
cause  of  the  disease  is  in  question.  Second, 
it  would  seem  if  one  kidney  were  entirely 
destroyed  and  if  the  other  kidney  had  taken 
up  the  total  excretory  work,  had  hyper- 
trophied,  this  case  would  be  less  likely  to  be 
one  of  the  class  of  "  sports ''^  spoken  of  above, 
This  class  of  cases  should  be  furthest  removed 
from  the  possibility  of  death  from  renal 
failure.  In  making  this  4  to  i  equation,  either 
urea  percentage,  urea  volume,  or  phthalein  may 


be  used.  I  believe,  however,  that  the  urea 
volume  gives  more  accurate  results  than  either 
of  the  others. 

SUMMARY 

Phthalein  is  the  best  single  drug  for  the 
estimation  of  the  kidney  function.  The 
amount  of  phthalein  excreted  varies  with  the 
destruction  of  kidney  tissue  and  generally, 
but  not  always,  with  the  functional  capacity 
of  the  kidneys.  Because  of  the  variations  in 
its  excretion  phthalein  should  be  used  in  con- 
junction with  the  urea  excretion,  not  to  esti- 
mate the  kidney  function  directly,  but  to 
estimate  the  comparative  work  of  the  two 
kidneys.  If  the  urea  volume  of  the  diseased 
kidney  is  less  than  one- fourth  of  that  ex- 
creted by  its  fellow,  that  kidney  is  practically 
destroyed.  In  certain  cases  no  known  test 
of  renal  function  can  foretell  the  death  from 
anuria  that  follows  operation. 


AN  OVARIAN  PREGNANCY  LOCATED   IN  THE   GRAAFIAN  FOLLICLE* 

By  franklin  P.  MALL,  M.  D.,  Baltimore 

AND 

ERNEST  K.  CULLEN.   M.  B.,  Detroit 

From  the  Anatomical  Laboratoiy  of  Johns  Hopkins  University 


THE  following  unusual  specimen  is  re- 
ported because  it  is  not  only  of  interest 
to  the  surgeon,  but  also  to  the  em- 
bryologist.  The  diagnosis  was  diffi- 
cult on  account  of  the  misleading  statements 
of  the  patient.  It  is  of  great  scientific  value, 
for  the  specimen  shows  conclusively  that  the 
ovum  had  lodged  itself  in  the  Graafian  follicle, 
undoubtedly  in  the  one  from  which  it  came, 
indicating  that  the  sperm  must  have  entered 
the  follicle  after  it  had  ruptured.  The  fer- 
tilized ovum  then  found  lodgment  in  the  fol- 
licle, around  which  the  corpus  luteum  de- 
veloped. As  in  other  cases  which  have  been 
reported,  no  decidua  was  formed,  showing 
that  the  decidua  is  not  of  embryonic  origin. 
The  specimen  illustrates  well  the  advantage 
of  co-operation  in  research.     Under  a  different 

iWith  the  aid  of  the  "Foundation  in  Art  as  Applied  to  Medicine,"  Johns  Hopkins  University,  and  the  Carnegie  Institution.  Washinxton,  D.  C. 


organization  with  a  properly  equipped  labora- 
tory  attached  to  a  surgical  clinic,  specimens  of 
great  scientific  value  may  be  recognized  and 
properly  reported,  but  it  is  not  necessary  to 
have  an  entire  medical  faculty  attached  to 
each  clinical  laboratory  in  order  to  make  prog- 
ress in  medical-biological  science.* 

This  specimen  has  passed  through  a  number 
of  hands,  and  in  part  this  publication  rests 
upon  the  following  original  records: 

No.  26035,  Surgery,  Johns  Hopkins  Hospi- 
tal. 

No.  15085,  Gynecological-Pathology,  Johns 
Hopkins  Hospital. 

>  The  publication  of  a  similar  specimen  by  Biyce,  Teacher,  and  Kerr 
(Contributions  to  the  study  of  the  early  develoinnent  of  the  embeddlDg 
of  the  human  ovum,  aided  by  the  Camegie  Trust  of  the  Scottish  Un»> 
versities,  Glasgow,  X908)  shows  a  similar  co-operation.  Here  three 
experts,  the  embryologist,  the  pathologist,  and  the  obttetridan  joined 
to  describe  an  early  ovarian  pregnancy. 
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No.  550,  Embryological  Collection,  Johns 
Hopkins  University. 

Surgical  patient  No.  26035,  age  twenty-four  years, 
was  admitted  to  the  Johns  Hopkins  Hospital  June 
I,  1 9 10,  with  the  diagnosis  of  appendicitis,  and  was 
operated  upon  by  Dr.  Finney,  June  3,  1910. 

The  clinical  history,  taken  on  June  ist,  is  as  fol- 
lows: When  admitted  to  the  ward  the  patient  was 
not  complaining  of  acute  pain,  but  only  of  general 
soreness  in  the  abdomen.  There  were  paroxysms  of 
pain,  general  throughout  the  abdomen,  with  inter- 
missions in  which  she  was  somewhat  more  com- 
fortable. With  difficulty  the  pain  was  localized  in 
both  the  left  and  right  sides  of  the  abdomen. 

When  examined  by  Dr.  Finney,  general  soreness 
of  abdomen  was  found,  the  pain  being  more  acute 
along  the  left  side,  shooting  up  to  the  right  shoulder. 
The  pain  had  not  changed  in  character  or  intensity. 
There  were  sharp  attacks  of  pain  especially  in  the 
left  side  when  the  patient  tried  to  move.  There 
was  also  difficulty  in  breathing. 

During  the  afternoon  the  condition  of  the  patient 
was  very  uncomfortable  with  repetitions  of  the 
S3rmptoms  just  given.  The  pains  became  more 
acute  after  taking  ice.  A  renewed  onset  occurred  at 
iz  p.  M.,  and  this  continued  with  some  nausea  and 
occasional  vomiting. 

The  pain  had  been  sharp  (not  crampy),  and  had 
apparently  gone  up  under  the  right  C.  M.  in  the 
morning.  There  had  been  pain  also  under  the 
shoulder.  The  patient  said  she  had  never  had  any 
similar  previous  attack,  and  was  not  constipated 
previous  to  this  one. 

June  3d  the  patient  said  she  had  a  similar  attack 
of  abdominal  pain  three  years  ago.  This  was  gen- 
ersd  at  first  and  finally  became  more  pronounced  on 
the  right  side,  accompanied  by  nausea  and  vomiting. 
From  this  attack  she  did  not  recover  entirely  for  ten 
days.  She  had  a  similar  but  milder  attack  several 
months  later. 

Dr.  Finney  writes:  "  When  I  saw  the  patient,  I  did 
not  think  it  was  appendicitis,  but  the  history  of 
similar  attacks,  which  I  had  reason  to  believe  after- 
wards were  fictitious,  and  the  patient's  misstate- 
ments as  to  the  subjective  signs  together  with  the 
fact  that  the  patient  was  unmarried,  misled  us  as  to 
the  true  diagnosis.  Upon  opening  the  abdomen, 
however,  it  was  found  to  be  filled  with  blood.  At 
once  the  diagnosis  was  clear.  I  looked  for  the 
tubes,  but  found  both  intact.  The  right  ovary  was 
the  point  of  bleeding;  it  was  swollen  and  appeared 
as  you  found  it  in  the  specimen.  The  whole  process 
was  so  definitely  confined  to  the  ovary  that  it 
seemed,  clinically,  to  be  a  definite  case  of  ovarian 
pregnancy." 

The  patient  made  a  speedy  recovery  and  was 
discharged  on  June  20th. 

The  specimen  was  sent  to  the  Gynecologi- 
cal-Pathological Laboratory  to  be  examined, 
and  the  following  record  was  made: 


The  specimen  consists  of  a  tube  and  ovary 
from  the  right  side.  The  tube  at  its  outer 
extremity  has  been  considerably  mutilated. 
The  portion  received  measures  six  centimeters 
in  length  and  is  somewhat  tortuous.  It 
shows  a  few  adhesions  on  the  surface.  Sec- 
tion through  the  middle  portion  of  the  tube 
shows  the  mucosa  to  be  somewhat  thickened 
and  blood-tinged.  Section  through  the  distal 
portion  gives  a  similar  picture.  There  is  no 
gross  evidence  of  an  extra-uterine  pregnancy. 
There  is  a  portion  of  the  fimbria  present,  but 
the  portion  of  the  tube  between  this  and  the 
middle  is  missing.  There  is  nothing  to  sug- 
gest placental  tissue.  The  mucosa  appears 
normal  in  the  sections. 

The  ovary  measures  5x41 3^^  centimeters. 
The  surface  shows  a  few  old  adhesions.  On 
section  the  ovary  shows  a  cyst  three  centi- 
meters in  diameter.  Clinging  to  the  wall  and 
bulging  into  the  cavity  is  a  blood  clqt  two 
centimeters  in  width  and  eight  millimeters  in 
thickness.  This  on  section  appears  to  be  a 
corpus  luteiun.  It  is  intimately  connected 
with  the  walls  of  the  cystic  space.  Further 
sections  show  villi  in  the  clot  attached  to  inner 
surface  of  the  space  in  the  ovary.  The  ap- 
pearance of  the  specimen  with  a  section 
through  the  ovary  is  shown  beautifully  (Figs. 
I  and  2). 

When  the  specimen  was  added  to  the  em- 
bryological collection  in  the  Anatomical 
Laboratory,  there  came  with  it  several  sec- 
tions from  the  Gynecological-Pathological 
Laboratory  and  two  drawings  (Figs,  i  and  2) 
by  Professor  Brodel.  These  sections  included 
the  chorion,  ovary,  and  uterine  tube.  The 
sections  of  the  uterine  tube  appear  normal 
with  a  very  extensive  infolding  of  mucous 
membrane  and  occasional  lymph  -  nodules 
within  it.  Doubtiess  the  sections  are  from 
the  distal  or  fimbriated  end  of  the  tube.  The 
sections  from  the  chorion  are  apparentiy  at 
right  angles  to  its  main  wall  as  shown  in  the 
figure. 

The  villi,  which  are  irregular  in  arrange- 
ment, show  attachment  to  the  main  wall  of 
the  chorion,  while  at  their  distal  ends  they  in- 
variably butt  up  against  the  blood  clot  (Fig. 
6).  In  no  instance  is  there  any  sign  of  the 
decidua,  nor  do  the  sections  containing  the 
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villi  contain  any  portion  of  the  adjacent  ova- 
rian tissue.  The  blood  clot  is  well  organized 
with  strands  of  fibrin  extending  in  all  direc- 
tions and  without  distinct  red  blood  cor- 
pucles.  Most  of  the  villi  have  a  fibrous 
mesenchyme;  in  some  it  is  mucoid.  Scat- 
tered through  the  mesenchyme  of  the  chorion 
there  are  blood  islands  or  rather  groups  of 
blood  cells  within  the  blood  vessels  from  the 
embryo.  They  are  especially  numerous 
where  the  villi  are  attached  to  the  main  wall 
of  the  chorion,  showing  that  in  its  develop- 
ment the  embryo  must  have  been  present  at 
an  earlier  stage.  The  distal  ends  of  the  villi 
are  apparently  covered  with  a  double  layer  of 
epithelial  cells,  which  is  as  should  be  in  normal 
development;  however,  a  rich  peripheral 
trophoblast  is  missing.  In  the  trophoblast 
there  are  numerous  small  masses  of  disinte- 
grating cells.  These  appear  to  be  pretty  well 
intermingled  with  mesenchyme  ceUs  at  the 
tips  of  the  villi  as  shown  in  the  figure.  Many 
polymorphonuclear  leucocytes  are  present 
where  the  trophoblast  comes  in  contact  with 
the  blood  clot.  Among  the  leucocytes  there 
are  isolated  cells  of  the  trophoblasts.  At 
points  the  isolated  cells  are  also  embedded  in 
the  mesenchyme  of  the  villi.  Altogether  these 
processes  are  quite  identical  with  those  found 
in  the  villi  of  the  uterine  moles,  where  there  is 
also  every  indication  of  degeneration  of  the 
villi  and  their  trophoblast  due  to  either  faulty 
implantation  or  to  infection.  In  none  of  the 
sections  is  there  any  indication  of  the  em- 
bryonic mass,  nor  do  the  sections  which  were 
sent  show  the  character  of  the  ovarian  tissue 
adjacent  to  the  clot  containing  the  villi,  al- 
though in  a  number  of  sections  the  chorionic 
wall  is  shown  to  be  composed  of  two  layers 
which  doubtless  represent  both  the  chorion 
and  the  amnion  (Fig.  6,  Ant  and  Ch).  In  one 
section  these  two  layers  are  blended  for  a 
short  distance,  and  at  this  point  there  are 
numerous  embryonic  blood  vessels.  The  fact 
that  the  amnion,  which  is  quite  characteristic, 
is  in  close  apposition  with  the  chorion,  and 
the  presence  of  numerous  blood  islands,  show 
quite  conclusively  that  they  are  identical  with 
an  ovum  which  is  sufficiently  well  advanced 
in  development  to  contain  an  embryo  about 
15  mm.  long. 


When  the  specimen  came  to  us,  it  was  com- 
posed of  two  pieces  which  were  formed  by  cut- 
ting directly  into  the  side  of  the  rupture  as 
shown  in  Figs,  i  and  2.  These  are  drawn 
natural  size,  and  therefore  give  the  dimen- 
sions of  the  ovary.  A  loose  piece  of  dot  was 
taken  out  and  cut  in  serial  sections,  but  upon 
dose  examination  with  a  microscope  no  trace 
of  the  chorion  could  be  found  in  any  of  them, 
so  it  appears  as  if  we  had  received  only  the 
dot  and  a  small  remnant  of  the  chorion  at- 
tached to  it,  which  had  possibly  invaded  the 
ovarian  tissue  and  lodged  itself  freely  within  it. 
The  ovary  was  then  cut  into  slabs  about  5 
mm.  thick,  and  at  a  distance  from  the  ca\nty 
containing  the  viUi  a  large  corpus  luteum,  10 
nmi.  in  diameter,  entirely  filled  with  blood, 
came  into  view  (Fig.  3).  New  sections  of  the 
wall  of  the  cavity  were  then  made,  which 
show  that  the  cavity  as  a  whole  is  Uned  with  a 
smooth  grayish  membrane  barely  one  half  of  a 
millimeter  in  thickness.  In  the  tissue  be- 
tween the  corpus  luteum  and  the  main  wall  of 
the  cavity  there  is  an  extravasation  of  blood 
which  enters  a  few  of  the  adjacent  Graafian 
follides.  The  arrangement  of  these  foUides 
is  well  shown  in  Fig.  2,  but  the  corpus  luteum, 
which  is  filled  with  blood,  is  much  nearer  the 
proximate  pole  of  the  ovary,  and  is  therefore 
not  shown  in  this  section.  It  is  dose  to  the 
point  marked  "i4dA"  (Fig.  i).  Sections 
were  then  cut  through  the  whole  ovary  indud- 
ing  the  corpus  luteum  and  the  blood  dot  to 
which  the  villi  are  attached.  These  sections 
indude  all  of  the  structures  of  the  ovary,  and 
give  the  entire  wall  of  the  cavity  containing 
the  ovum.  The  sections,  showing  most  of  the 
structures,  are  at  right  angles  to  the  ovary 
directly  through  the  "O"  of  the  word 
"Ovary"  (Fig.  i).  These  sections  were 
stained  in  a  great  variety  of  ways:  haema- 
toxyUn,  add  funchsin,  iron  hematoxylin, 
eosin  and  aurantia,  Ehrlich's  haematoxylin, 
orange  G.,  and  a  number  of  connective  tissue 
stains.  In  general,  they  show  that  the  ovar>' 
is  active  and  not  fibrous,  apparently  normal, 
containing  numerous  blood  vessels,  and  a  ring 
of  large  Graafian  vesicles  (Figs.  2  and  3)  with 
an  outside  zone  of  small  vesicles  containing 
small  ova.  To  all  appearances  this  is  as  it 
should  be  in  a  young  individual. 
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Fig.  I.     Posterior  view  of  the  ovary  and  uterine  tube  before  it  was  cut  open. 

Adk,  adhesions.     Reduced  one-tenth. 

Fig.  2.  Transverse  section  through  the  ovary  at  the  point  of  rupture  of  the 
follicle  from  which  zn  extensive  hemorrhage  took  place  in  life.  The  clot  is  cov- 
ered with  ui  inverted  chorion  and  contains  villi.     Reduced  one-tenth. 


The  wall  of  the  cavity,  containing  the  blood 
dot  and  villi,  is  lined  almost  throughout  with 
a  layer  of  lutein  cells  (Fig.  5).  This  layer  is 
quite  uniform,  ranging  from  one  half  to  one 
millimeter  in  thickiiess.  Between  the  lutein 
cells  there  are  numerous  strands  of  blood  ves- 
sels, but  on  their  inner  side  there  is  a  layer  of 
fibrin  before  the  blood  clot  begins.  On  the 
outside,  the  lutein  cells  form  small  islands  of 
more  compact  cells  that  stain  more  intensely 
in  hiematoxylin  (Fig.  5,  CI').  The  section  re- 
minds one  very  much  of  a  section  of  the  adre- 
nal. We  have  here  a  layer  of  lutein  cells  well 
spread  out,  possibly  due  to  the  distention  of 
its  cavity  by  the  ovum  and  representing  the 
corpus  luteum,  which,  according  to  our  con- 
ventions, is  about  as  old  as  this  ovum  appears 
to  be.  In  other  words,  it  is  clear  that  the 
ovum  developed  within  the  cavity  of  the 
Graafian  vesicle  to  which  it  belongs.  The 
corpus  luteum,  filled  with  blood,  near  the 
proximate  pole  of  the  ovary  (Fig,  4),  which  at 
first  sight  appears  to  represent  the  one  from 
which  the  ovum  came,  is  considerably  more 


advanced  in  development  than  the  one  con- 
taining the  ovum;  tiierefore  it  belongs,  in  all 
probability,  to  a  previous  ovulation.  Had  it 
not  been  for  the  additional  sets  of  sections  we 
made,  it  would  have  been  necessary  to  inter- 
pret this  specimen  as  Bryce,  Kerr,  and 
Teacher  did  theirs.  The  haanorrhage  in  the 
ovary  between  the  older  corpus  luteum  and 
the  cavity  containing  the  ovum  could  easily 
be  viewed  to  indicate  that  the  ovum  invaded 
the  ovarian  tissue  as  shown  by  the  illustra- 
tions of  these  authors. 

The  older  corpus  luteum  demonstrates  once 
more  very  clearly  that  it  is  imperative  to 
standardize  the  development  of  the  corpus 
luteum  anew.  It  is  encircled  by  a  very 
marked  corpus  fibrosum,  which  is  wavy  and 
forms  a  uniform  sheet  about  one  half  milli- 
meter in  thickness  beyond  the  blood  clot 
(Figs.  3  and  4).  There  are  few  lutein  cells 
witMn  it.  On  the  inner  side  of  the  corpus 
fibrosum,  there  is  a  thick  layer  of  degenerated 
blood,  and  in  the  center  there  is  a  large  mass 
of  well  defined  red  blood  corpuscles.    Within 
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Fig.  3.  Outline  of  a  transverK  section  through  the  "O"  in  "Ovary" 
of  Pig.  1 ,  showing  the  clot  containing  the  ovum  surrounded  with  a  layer 
of  lutein  cells  and  the  adjacent  corpus  fibrosum.  Enlarged  nearly  two 
diameters.  Ct,  layer  of  lutein  cells;  Bk,  blood  clot;  Cf,  corpus  fibrosum; 
G,  Graafian  follicle. 

the  very  center  of  the  clot,  there  is  a  cleft 
which  is  curiously  lined  and  filled  with  red 
corpuscles,    staining    somewhat    differently 
from  those  of  the  rest  of  the  clot.     Also  at 
the  periphery  of  this  clot  there  is  a  curious 
vesicle,  lying  immediately  under  the  outer 
fibrous  layer,  which  may  indicate  a  more  recent        ^  ""  - 
hemorrhage.     At  any  rate   the  lutein  cells        ^'"- 
encircling  the  cavity  containing  the  clot  and 
ovum  prove  quite  conclusively  that  the  ovum         (;l  _ 
did  not  wander  from  a  distant  Graafian  vesicle 
and  become  implanted  freely  within  the  tissue 
of  the  ovary.     This  conclusion  has  also  been 


Fig.  4.  The  small  square  of  the  wall  d 
the  corpus  fibrosum  marked  in  Fig.  j,  ta- 
larged  seventy  diameters.  Cf,  rorpiu 
fibrosum;  Blc,  blood  clot;  Ol,  timue  of  the 


Fig.  5.  The  small  square  marked  "  Fig.  s "  in  Fig.  ■ 
enlarged  seventy  diameters.  Typical  lutein  cells  an 
shown  which  form  two  layers  marked  CI  and  CI';  Ol,  tissui 
of  the  ovaiy;  Blc,  blood  clot  within  the  corpus  fibrosum. 


Fig.  6.  Section  through  the  free  surface  of  the  dot  of 
Fig.  I,  showing  the  wall  of  the  chorion  with  a  vflluj  im- 
bedded in  the  blood  dot,  Blc.  The  tropboblast,  Tr,  a 
scanty  and  is  intermingled  with  leucocytes,  L,  wliich  ue 
also  scattered  throughout  the  blood  dot.  The  mesodenn 
of  the  chorion,  Ck,  and  villus,  V,  are  fibrous.  In  tiit 
portion  of  the  section  the  amnion,  Am,  is  blended  with  tbc 
chorion,  but  on  the  left  side  a  cleft,  the  ccdom,  C^  (i  50) 
extends  throughout  most  of  the  section. 
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reached  by  Serebrenikowa  ^  in  a  recent  report 
of  a  case  of  ovarian  pregnancy,  which  confirms 
fully  that  of  Van  Tussenbroek. 

Bryce,  Kerr,  and  Teacher  have  recently 
given  an  excellent  review  of  the  literature  on 
ovarian  pregnancy,  so  it  is  not  necessary  to 
repeat  it.  From  another  standpoint  the  sub- 
ject has  been  presented  by  Serebrenikowa. 
Both  of  the  papers  demonstrate  that  in  ova- 
rian pregnancy  no  decidua  is  formed,  show- 
ing tha,t  the  decidua  is  not  of  embryonic  origin* 
and  that  it  cannot  arise  from  the  tissues  of  the 
ovary. 

Since  the  cavity  containing  the  ovum  in 
ovarian  pregnancy  does  not  always  seem  to 
be  encircled  by  a  layer  of  lutein  cells,  it  is  con- 
cluded that  the  ovum  either  invaded  the 
ovary  from  its  surface  or  that  it  burrowed 
from  the  Graafian  vesicle  after  fertilization. 
Undoubtedly  the  second  is  the  case  in  the 
specimen  recorded  by  Bryce,  Kerr,  and 
Teacher.  In  it  the  growing  ovum  broke 
through  the  layer  of  lutein  cells  and  made  for 

^  Serebrenikowa,  Arch.  f.  Gyn&k.,  10x2,  xcviii. 


itself  a  cavity  in  the  vascular  stroma  of  the 
ovary.  This  conclusion  could  also  have  been 
drawn  from  our  specimen  had  not  a  second 
set  of  sections  been  made  which  show  that  a 
beautiful  and  characteristic  layer  of  lutein 
cells  is  present.  In  the  first  set  of  sections 
the  wall  of  the  cavity  was  faulty,  while  the 
second  was  perfect.  We  do  not  wish  to  ques- 
tion the  accuracy  of  other  observers  in  this 
respect;  we  only  want  to  record  our  own  ex- 
perience. At  any  rate  the  possibility  of  a 
secondary  attachment  of  the  ovum  to  the 
ovary  through  its  direct  wandering  from  the 
Graafian  vesicle  into  the  adjacent  tissue,  or  in- 
directly through  a  reinvasion  from  the  surface 
of  the  ovary,  can  not  be  denied  until  it  is 
shown  that  the  ovum  is  invariably  lodged  in  a 
Graafian  vesicle  surrounded  by  a  layer  of 
lutein  cells  of  the  same  age  as  that  of  the 
ovum.  Before  this  is  possible  it  will  be  ne- 
cessary to  standardize  the  corpus  luteum  in 
relation  to  the  ovum  and  embryo,  and  also  to 
present  as  evidence  only  well-preserved  speci- 
mens of  ovarian  pregnancy. 
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AS  far  as  I  have  been  able  to  determine 
there  has  never  been  in  the  English 
^language  a  collective  study  of  the 
literature  on  the  subject  of  malignant 
timiors  of  testicles  situated  within  the  ab- 
dominal cavity.  The  most  recent  collection, 
which  I  have  been  able  to  find  on  the  subject, 
was  made  in  France,  in  1906,  by  Blanck  (7) 
who  collected  from  the  literature  18  cases 
and  added  one  case  of  his  own,  making  a 
total  of  19  cases.  The  material  on  which  this 
paper  is  based  consists  of  57  cases  collected 
from  the  literature  and  two  additional  cases 
hitherto  unreported,  one  of  them  coming 
under  the  writer's  personal  observation.  As 
the  majority  of  these  cases  have  been  reported 
in  the  foreign  literature,  I  have  made  brief 


synopses  of  them  which  will  be  found  at  the 
end  of  this  paper. 

The  two  new  cases  which  I  wish  to  report 
are  as  follows: 

Case  i  (History  No.  10987,  First  Surg.  Div.). 
Male,  age  42.  Patient  was  admitted  to  the  Presby- 
terian Hospital,  January  9,  191 1,  with  the  history 
that  about  a  month  previously  he  had  first  noted  a 
mass  in  the  left  lower  abdomen.  This  mass  had  not 
at  any  time  been  painful  nor  had  it  apparently 
increased  in  size  since  first  noticed.  There  was  no 
history  of  trauma.  His  general  health  has  otherwise 
been  good,  except  that  for  many  years  he  has  been 
moderately  constipated  and  has  had  more  or  less 
indigestion.  Patient  has  been  married  for  many 
years  but  though  both  he  and  his  wife  have  desired 
offspring  there  has  never  at  any  time  been  a  sign  of 
pregnancy.  The  patient  has  never  been  examined 
for  the  presence  of  spermatozoa.    His  wife  has  been 
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Fig.  I.  PhotoSTiq>h  of  the  gross  tumor  In  author's  Case 
1  showiDg  smoou  lobulated  chatscCer,  and  general  con- 
tour.   The  scale  reads ' 


examined  repeatedly  and  pronounced  normal.  As 
far  as  the  patient  knows,  none  of  his  forebears  have 
had  a  congenital  defect  such  as  harelip,  hypospadias, 
etc. 

Examination  showed  a  man  of  medium  build,  well 
developed  muscularly,  nothing  in  bony  framework, 
fades,  or  voice  suggesting  the  feminine.  In  the 
left  lower  abdomen  beneath  the  rectus  was  felt  a 
mass,  smooth,  rounded,  slightly  movable,  hard, 
not  tender,  apparently  about  the  size  of  a  fist. 
Abdomen  was  otherwise  normal.  Penis  normal,  no 
hypospadias.  Scrotum  was  present  but  small  and 
snowed  the  usual  median  skin  raphe.  No  testicle 
was  felt  in  either  side  of  scrotum  nor  in  inguinal 
canals.  Inguinal  lymph  nodes  were  not  enlarged. 
No  other  associated  congenital  deformities  found. 

Operation  was  performed  January  lo,  rgii,  by 
Dr.  Joseph  A.  Blake.  A  six-inch  vertical  incision 
having  its  center  a  little  below  the  umbilicus  and 
splitting  the  left  rectus  muscle  was  made,  and  deep- 
ened, opening  the  peritoneal  cavity.  Immediately 
there  presented  a  grayish,  pearly  white,  glistening 
tumor,  covered  with  peritoneum  and  lying  behind 
the  bladder  to  which  it  was  adherent.  The  tumor 
mass  was  adherent,  by  a  pedicle  about  three  quar- 
ters of  an  inch  in  diameter,  to  the  region  of  the 
internal  ring  of  the  left  inguinal  canal.  The  length 
of  the  pedide  was  about  two  and  one  half  inches. 
Posterior  to  the  tumor  lay  the  coils  of  small  intes- 
tines. Running  from  the  posterior  surface  of  the 
tumor  toward  the  base  of  the  bladder  was  the  vas 
deferens.  This  was  divided,  the  tumor  mass  was 
separated  from  the  bladder  wall,  the  pedicle  was 
divided,  and  an  attempt  was  then  made  to  free  the 
tumor  from  the  smalt  intestine.  The  union  between 
the  two  was  so  firm  that  this  was  found  impossible 
and  accordingly  a  five-inch  intestinal  resection  with 
end-to-end  suture  was  done  and  the  mass  removed. 


The  abdomen  was  partially  dosed  about  a  gauze  and 
rubber  tissue  drain.  The  right  testide  was  not  seen 
during  operation. 

Except  for  a  slight  wound  infection,  the  imme- 
diate post-operative  convalescence  was  uneventful. 
About  two  years  after  operation  the  patient  went 
through  a  severe  typhoid  fever  successfully  and 
without  hiemorrhage.  At  the  present  time,  two 
years  and  eight  months  after  operation,  he  is  perfectly 
well  without  sign  of  recurrence.  For  some  months 
after  operation  the  right  testide  at  times  slipped 
into  the  internal  ring,  for  the  patient  would  fed  a 
dull,  sickening,  testicular  pun  and  a  mass  in  the 
Upper  part  of  the  canal.  This  he  would  reduce  by 
pressure,  thus  relieving  the  pain.  As  he  has  become 
stronger  since  operation,  this  symptom  has  not 
troubled  him  so  frequently. 

The  second  case  which  I  report  was  under 
the  care  of  the  late  Dr.  McCosh  at  the 
Presbyterian  Hospital.  So  far  as  I  can  find, 
it  has  not  been  before  reported  and  I  now 
publish  it  by  permission  of  Dr.  Blake. 

Case  a  (History  aisi.  First  Surg.  Div.  Presby- 
terian Hospital].  The  patient  was  a  male,  aged  43, 
whose  chid  complaint  was  [tain  on  defecation.  This 
symptom  had  been  present  for  twenty  years,  but 
had  been  very  much  worse  for  the  past  ten  years. 
Constipation  has  been  marked,  bowels  moving  only 
at  intervals  of  three  to  four  days.  Recently  he  h^ 
noticed  that  the  movements  are  in  the  form  of  bard, 
scybalous  mass.    No  melxna. 

Examination  showed  a  poorly  nourished  man. 
Left  testicle  in  scrotum  and  apparently  normal. 
Right  testide  absent  from  scrotum  and  inguinal 
region.  To  the  right  of  the  median  line  in  the  lower 
abdomen  is  fdt  a  large,  hard  mass. 

Exploratory  laparotomy  by  Dr.  McCosh  showed 
a  large  mass  adherent  to  the  abdominal  wall,  rectum, 
bladder,  and  omentum,  and  completdy  filling  the 
pelvis.  It  was  considered  inoperable  and  the  abdo- 
men was  dosed.  Patient  discharged  unimproved, 
and  further  history  is  unknown.  Though  no  sec- 
tions were  taken  of  this  tumor,  it  was  considered  and 
classified  as  a  sarcoma.  In  the  absence  of  micro- 
scopic section  I  have  classified  it  under  the  indeter- 
minate name  of  "cancer." 

HISTORY 
It  has  seemed  to  be  for  years  a  surgical 
superstition  that  the  testicle  retained  within 
the  abdominal  cavity  is  prone  to  undergo 
malignant  degeneration.  Many  of  the  older 
writers,  Dupuytren  (22),  Amot  (2),  Goweis 
(30),  Lecompte  (41),  Godard  (29),  Spry  (75), 
mention  this  possibility,  all  of  these  writers 
calling  attention  to  it  before  Johnson  (32)  in 
1859  put  the  first  case  on  record. 
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Godard  (29),  however,  had  apparently 
observed  cases  before  this  date,  for  he  states 
that  in  eight  monorchids  of  which  he  has 
records,  all  having  sarcoma,  seven  had  sar- 
coma of  the  imdescended  testicle  and  the 
eighth  a  sarcoma  of  the  scrotal  testicle.  This 
author  does  not,  however,  report  these  cases. 

Since  Johnson  reported  his  cases,  a  number 
of  German  and  French  writers  have  collected 
series  of  cases  and  placed  them  on  record. 
The  literature  on  the  subject  is  remarkably 
scarce.  Among  the  papers  which  should  be 
particularly  mentioned  are  those  of  Maydl 
(51),  Farwick  (26),  Eigenbrodt  (24),  Meiser 
(53),  Kaeppelin  (34),  Rademacher  (65), 
Szymanowski  (78),  Chevassu  (13),  and 
Blanck  (7),  The  majority  of  papers  other 
than  these  contain  merely  case  reports. 

That  the  condition  is  a  surgical  rarity  will 
be  admitted  by  all.  Bland-Sutton  (8),  in 
1910,  could  find  in  the  museums  of  the  London 
Hospitals  only  14  specimens  of  malignant 
undescended  testes.  He  states,  "In  a  few  of 
these  cases  the  testis  was  retained  in  the 
abdomen  but  in  most  instances  it  had  entered 
the  inguinal  canal." 

Kaeppelin  {34)  says  that  many  of  the  best 
known  French  surgeons  have  never  observed 
a  single  case.  I  can  find  no  cases  reported 
before  1859  and  since  then  have  found  only 
57  in  the  medical  literature  of  France,  Ger- 
many, Russia,  Italy,  and  the  English  speaking 
races.  Various  statistics  are  at  hand  showing 
the  frequency  of  the  condition  relative  to  that 
of  cryptorchidism,  associated  inguinal  hernia, 
malignant  testicular  tumors  in  the  inguinal 
canal,  and  malignant  scrotaJ  testicles.  Mar- 
shall (4S)  examined  10,800  conscripts  and 
found  I  double  cryptorchid,  6  left  cryptor- 
chids,  and  5  right  cryptorchids.  Monod  and 
Terillon  (54)  found  six  ectopic  testes  among 
3,600  conscripts.  These  statistics  are  probab- 
ly not  reliable  as  many  men  knowing  of  their 
deformity  might  not  apply  for  the  army. 
Eccles  (23)  found  among  60,000  male  ad- 
missions to  a  general  London  hospital  38  cases 
of  sarcoma  testis.  Of  these  only  one  was 
imperfectly  descended  and  that  was  a  left 
abdominal  sarcomatous  cryptorchid,  How- 
ard (31)  found  that  among  110,000  male 
patients  admitted  to  a  number  of  the  London 


Fig.  3.  Photograph  of  reverse  side  of  tumor  shown  in 
Fig.  1.  At  upper  portion  is  seen  the  resected  gut.  The 
prolonga.tion  below  contains  the  vas  deferens  and  a.  mass  of 
fibrous  tissue  in  which  are  found  the  remains  of  the  pam- 
piniform plexus. 

Hospitals  during  a  period  of  20  years,  there 
were  65  cases  of  m^gnant  testicular  disease, 
or  about  .06  per  cent  of  all  male  patients 
admitted.  Of  57  cases  with  complete  his- 
tories, 9  were  in  ectopic  testicles,  8  of  these  be- 
ing in  the  inguinal  canal  and  i  just  below  the 
external  ring.  I  have  looked  over  the  records 
of  12,729  consecutive  male  admissions  to  the 
Presbyterian  Hospital  and  have  found  13 
malignant  testicular  tumors.  Of  these,  11 
were  situated  in  the  scrotum  and  two  within 
the  abdomen.  Thus  in  182,729  male  ad- 
missions to  general  hospitals  there  were 
three  cases  of  malignant  growths  of  intra- 
abdominal testicles,  or  about  one  in  each 
60,000  cases. 

Eccles  (23)  reports  that  of  48,000  males 
with  hernias,  854  had  imperfect  descent  of  one 
or  both  testes,  and  that  none  showed  any 
malignant  disease.  Coley  (15)  reports  that  of 
49,859  males  with  hernias,  400  had  imperfect 
descent  of  one  or  more  testes.  No  mention  is 
made  of  mahgnancy.  Thus  in  97,859  male 
hernias  there  were  1,254  cases  of  imper- 
fect descent  of  one  or  more  testes,  or  about 
I  to  77.  None  of  these  are  reported  as  maUg- 
nant. 

Shoedel  (quoted  by  Kaeppelin)  encountered 
5  cases  of  cancer  of  the  inguinal  testicle  as 
against  36  cases  of  cancer  of  the  normally 
placed  organ;  Odiome  and  Simmons  (57) 
reviewed  54  cases  of  malignant  testicular 
disease  from  the  Massachusetts  General 
Hospital  and  found  that  6,  or  11  per  cent, 
were  in  undescended  testes.  Of  these,  four 
were  in  the  abdominal  cavity  and  two  in  the 
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Fig.  3-  (i  450)  Microphotograph  author's  Case  i, 
showing  an  area  oi  the  tumor  composed  chiefly  of  large 
pol}^ODaI  or  round  ixlls,  apparently  a  pure  cardnoma. 

inguinal  canal.  Chevassu  (13)  encountered 
10  malignant  inguinal  as  against  five  malig- 
nant abdominal  testes.  Rademacher  (65),  on 
the  other  hand,  gives  the  proportion  of 
malignant  abdominal  to  malignant  inguinal 
testide,  as  i  to  8.  Meiser  (53)  in  1898  col- 
lected 64  malignant  inguinal  as  against  four 
abdominal  testes.  Blanck  {7)  in  1906  was 
able  to  collect  19  cases  of  abdominal  and  93 
cases  of  malignant  inguinal  testes.  My 
statistics  from  the  Presbyterian  Hospital  show 
2  cases  of  malignant  abdominal  and  no  cases 
of  malignant  inguinal  testes.  Summing  up 
these  records  we  find  a  proportion  of  about  i 
in  4  cases  of  malignant  disease  of  the  ectopic 
testicle  in  which  the  testicle  is  situated  within 
the  abdominal  cavity. 

And  finally,  as  to  the  relative  frequency  of 
the  condition  under  discussion  to  that  of 
scrotal  mahgnant  testicular  tumors,  Chevas- 
su (13)  encountered  113  scrotal  to  5  abdom- 
inal tumors,  Odiorne  and  Simmons  (57)  found 
48  scrotal  to  4  abdominal,  and  my  records 
from  the  Presbyterian  Hospital  show  1 1 
malignant  scrotal  to  2  malignant  abdominal 
testicular  tumors.  An  analysis  of  these  three 
reports  gives  the  relative  frequency  of  the  two 
conditions  as  about  i  to  15. 


ETIOLOGY 

It  is  not  the  purpose  of  this  paper  to  discuss 
the  etiology  of  the  non-descent  or  mal-descent 
of  the  testicle,  but  it  may  be  of  interest  to 
briefly  note  a  few  facts  in  regard  to  this 
phenomenon. 

The  genital  gland  hes  at  first  to  the  mesial 
side  of  and  just  below  the  lower  pole  of  the 
kidney.  At  the  end  of  the  third  month  the 
testicle  lies  in  the  false  pelvis,  and  by  the  end 
of  the  sixth  month  dose  to  the  abdominal 
wall  at  the  inguinal  ring.  The  descent  from 
here  on  is  variable.  Wrisberg'  examined  102 
male  fcetuses  at  term  and  found  72  had  both 
testicles  in  the  scrotum.  In  4  the  testide  was 
in  the  abdomen.  Five  had  double  inguinal 
testes.  Three  had  one  testide  in  the  abdomen 
and  the  other  testicle  in  the  inguinal  canal. 
Eighteen  were  monorchids.  Of  these  there 
were  5  abdominal  and  18  inguinal  testides.  It 
is  probable  that  the  majority  of  these  testes 
would  have  reached  their  normal  position  in 
the  scrotum  some  time  between  birth  and 
puberty. 

The  cause  of  non-descent  has  long  been  a 
mooted  question.  The  best  paper  on  the 
subject  has  probably  been  written  by  Ecdes 

'Quoted  by  Godard  tig). 


Fig.  4.  (x  2Qo)  Author's  Case  i.  Portion  of  tumor 
showing  much  t>'mphoid  stroma.  In  other  r^ioDs  of  the 
tumor  these  cells  are  so  disposed  as  to  strongly  suggest  ■ 
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(23)  who  clas^fies  the  causes  of  arrest  as 
foUows: 

1.  Conditions  associated  with  the  mesor- 
chium. 

(a)  Mesorchium  too  long  so  that  testicle 
hangs  too  freely  in  the  abdomen  and  would 
thus  be  prevented  from  engaging  in  ostium 
of  the  processus  vaginalis. 

(b)  Adhesions  between  the  peritoneum 
forming  tie  mesorchium  and  the  adjacent 
portions  of  the  serous  membrane,  generally 
the  result  of  intra-uterine  appendicitis. 

(c)  Abnormal  persistence  of  the  plica 
vascularis. 

2.  Conditions  associated  with  the  testicle 
and  its  component  parts. 

(a)  Vas  deferens  may  be  too  short. 

(b)  Spermatic  vessels  may  be  too  short. 

(c)  Epididymis  may  be  abnormal  in  size. 

(d)  Fusion  of  the  two  testes  (synor- 
cbism). 

(«)   Certain  forms  of  hermaphroditism. 

3.  Conditions  associated  with  the  guber- 
naculum  testis. 

(a)  Absence  of  the  upper  normal  attach- 
ments of  the  gubemaculum. 

(b)  Deficiency  of  its  muscular  fibers. 


e  and  atrophic  and  compre^ed  tubules.    No  sper- 


in  text.  A  number  of  attempts  at  high  power  photo- 
graphs of  these  cells  were  made  but  owing  to  lack  01  suffi- 
cient detail  they  were  found  useless  for  publication. 


(c)  Deficiency  or  absence  of  its  scrotal 
attachments. 

4.  Conditions  associated  with  the  cre- 
master. 

(a)  Retraction  of  the  testis  after  it  has 
descended  to  its  usual  habitat  in  the  scrotum. 

(b)  Want  of  action  of  the  internal  fibers  of 
the  cremaster,  before  the  testicle  has  reached 
the  inguinal  canal. 

5.  Conditions  associated  with  the  route 
along  which  the  testicle  has  to  pass. 

(a)  111  development  of  the  inguinal  canal. 

(b)  111  development  of  the  su[>erficial  ab- 
dominal ring. 

(c)  111  development  of  half  the  scrotum. 

6.  Other  conditions,  such  as  the  wearing  of 
a  truss,  preventing  the  outward  passing  of  the 
organ  into  the  scrotum,  etc. 

Eccles  goes  on  to  state  that  the  various 
abnormal  positions  of  the  testicle  in  man  may 
be  normal  in  other  animals.  Thus  the 
testicle  remains  in  the  back  of  the  abdomen 
near  the  kidneys  in  the  snake,  pigeon  and 
frog.  In  the  hedgehog  it  still  lies  in  the 
abdomen  but  close  to  the  inguinal  ring,  while 
in  the  hare  it  lies  in  the  inguinal  canal.  In 
apes  the  processus  vaginalis  remains  open. 
In  the  pig  the  testis  normally  lies  in  the  peri- 
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neum.  In  marsupials  the  testes  occupy  a 
prepenial  position.  In  some  animals  the 
position  is  not  permanently  scrotal,  the  organ 
descending  during  the  mating  period  and 
being  withdrawn  into  the  abdomen  or  inguinal 
canal  when  the  season  is  over.  Eccles  states, 
"It  is  a  fact  that  the  various  pathological 
conditions  associated  with  imperfect  descent 
in  the  himian  subject  are  unknown,  or  almost 
imknown  in  those  animals  in  which  the  testes 
never  transgress  the  limits  of  the  abdominal 
wall." 

HEREDIXY 

Heredity  seems  to  play  an  inconsequential 
r61e.  Here  and  there  are  scattered  cases 
giving  a  history  of  familial  neoplasm  or  con- 
genital defect,  but  in  general  such  a  history 
is  not  foimd.  In  one  case  (Marchand)  a 
brother  is  said  to  have  died  of  the  same 
disease. 

TRAUMA 

I  have  encoimtered  one  case,  Pederson 
(60),  which  might  be  called,  for  want  of  a 
better  term,  a  traumatic  cryptorchid.  Four- 
teen years  before  coming  imder  observation 
the  left  testicle  of  this  patient  was  driven  into 
the  abdominal  cavity  by  a  blow  from  a  base- 
ball. Later  this  testicle  became  maUgnant. 
But  trauma  does  not  seem  to  be  a  very 
important  factor.  Only  two  cases  of  congeni- 
tal cr5rptorchids  give  a  history  of  direct  trau- 
ma. In  Johnson's  (32)  case  the  tumor  and 
pain  were  first  noted  following  a  blow  from  a 
cricket  ball.  In  Martin's  (49)  case  a  tumor 
mass  appeared  immediately  after  a  blow  on 
the  abdomen,  this  mass  not  changing  in  size 
for  two  years,  and  then  for  a  year  increasing 
rapidly.  Trauma  from  the  contraction  of  the 
abdominal  muscles  may  be  a  factor  in  those 
cases  in  which  the  testicle  lies  at  or  near  the 
internal  ring.  It  is  conceivable  and  has  been 
suggested  that  such  a  testicle  may  slip  tem- 
p)orarily  into  the  canal  and  suffer  compression 
from  muscle  contraction.  Certainly  those 
testicles  situated  in  the  lumbar,  iliac,  or  pelvic 
regions  are  well  protected.  Kaeppelin  (34) 
believes  that  the  danger  of  malignant  degen- 
eration is  less  in  those  testicles  situated  high  in 
the  abdomen.  Theoretically,  this  view  seems 
plausible,  but  a  study  of  the  collected  cases 
does  not  substantiate  it,  and  the  traumatic 


view  of  the  etiology  of  these  tumors  has  but  a 
small  foimdation. 

Many  authors,  Odiome  and  Simmons  (57), 
Godard  (29),  Coley  (16),  Orth  (58),  believe  or 
have  suggested  that  the  retained  testis  is 
more  apt  to  imdergo  malignant  degeneration 
than  the  normally  situated  organ.  Cuneo 
and  Lecene  (17)  think  that  the  noraially 
situated  organ  is  more  prone  to  become 
carcinomatous  and  the  retained  testicle  sar- 
comatous. Bland-Sutton  (8),  on  the  other 
hand,  is  of  the  opinion  that  imperfection  of  an 
undescended  testicle  is  the  cause,  not  the 
result,  of  its  failiure  to  reach  its  goal  in  the 
scrotiun.  Kaeppelin  (34)  considers  the  ab- 
dominal retained  organ  relatively  inmiune, 
arguing  that  if  the  malignant  cases  of  ab- 
dominal, inguinal  and  scrotal  testicles  bore 
the  same  ratio  to  each  other  as  the  non- 
malignant  cases,  the  malignant  abdominal 
testis  would  be  far  more  common  than  it  is. 
Statistics  already  quoted  confirm  this  opinion; 
for  we  found  i  cryptorchid  in  900  men  exam- 
ined, and  only  i  malignant  oyptorchid  in 
6o,coo  men.  We  must  conclude,  therefore, 
that  the  abdominally  situated  testicle  is 
relatively  immune  to  malignant  changes. 

AGE 

Of  the  59  cases  the  age  is  not  stated  in  4. 
The  ages  varied  from  17  to  52  years,  the 
average  age  of  55  cases  being  about  34K 
years.  Forty-two,  or  a  little  over  75  per  cent, 
occurred  between  the  ages  of  25  and  45  years. 
These  figures  correspond  remarkably  closely 
to  those  of  Kober  (39),  who  found  that  71 
per  cent  of  114  cases  of  scrotal  sarcoma  testis 
occurred  between  the  ages  of  20  and  50,  and 
confirms  the  general  opinion  that  practically 
all  cases  occur  diuing  the  period  of  greatest 
sexual  activity. 

SIDE  INVOLVED 

Of  56  cases  in  which  the  side  involved  is 
stated,  there  were  30  right,  24  left,  and  2 
double.  In  I  of  the  right-sided  cases  the  left 
testicle  was  also  involved  but  lay  in  the 
scrotum. 

SEX 

Fifty-five  cases  were  in  individuals  evident- 
ly males.  Four  cases  were  in  hermaphrodites. 
Two  of  these  had  passed  as  females  and  two 
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as  males.  Of  the  females^  i,  Marion  (47)  had 
been  married  for  16  years,  had  no  children, 
and  had  never  menstruated.  Vagina  was 
present  but  laparotomy  showed  in  addition 
to  the  tumor  complete  absence  of  either  uterus 
or  ovaries.  The  other  case,  Abel  (i),  had 
menstruated  for  eleven  years.  Cervix  uteri 
was  absent  and  vagina  was  small.  The 
diagnosis  of  congenital  vaginal  atresia  and 
hsematometra  was  made  and  a  pelvic  section 
done.  Patient  died  a  few  days  later  of  spread- 
ing peritonitis  and  autopsy  showed  the  mass 
felt  to  be  a  sarcomatous  testis.  One  of  the 
male  cases,  Primrose  (64),  showed  no  other 
congenital  defect  of  the  external  genitals. 
No  history  of  menstruation.  Autopsy  showed 
a  well  developed  uterus  and  vagina  and 
rudimentary  Fallopian  tubes.  No  vasa  defer- 
entia  or  seminal  vesicles  were  found.  The 
right  testicle  was  sarcomatous.  The  other 
male  case,  Marchand  (46),  showed  a  well 
formed  uterus  and  cardnoma  of  one  of  two 
abdominal  testes. 

PATHOLOGY 

I  have  the  anatomic  material  from  only 
the  first  of  my  cases.  In  looking  over  the 
cases  collected  from  the  literature  one  is 
impressed  with  the  variety  of  pathologic 
diagnoses  given.  In  some  of  them,  as  in  my 
second  case,  the  diagnosis  has  not  been  con- 
firmed by  microscopic  section,  the  case 
clinically  and  the  pathology  grossly  being 
both  fairly  conclusive  that  the  case  was  one 
of  malignant  disease  of  a  retained  testis.  I 
have  taken  the  liberty,  as  have  previous 
writers  on  the  subject,  of  including  such  cases 
in  the  series.  The  diagnoses  given  in  the  59 
cases  are  as  follows: 

Sarcoma 20 

Round  cell  sarcoma 10 

Large  cell  sarcoma 6 

Spindle  cell  sarcoma i 

Mixed  sarcoma i 

M3rxosarcoma i 

Cystic  sarcoma i 

Teratoma 2 

Epithelioma 2 

Chorio-epithelioma 2 

Cardnoma 7 

Rhabdomyoma i 

Cancer 5 


59 


GROSS  APPEARANCE 

The  timiors  vary  in  size  from  a  goose  egg  to 
masses  filling  the  pelvis,  or  even  the  entire 
abdomen.  The  surface  is  smooth  or  grossly 
nodular,  covered  with  peritoneum,  glistening, 
and  of  a  white  or  yellowish  white  color.  Their 
situation  is  usually  lateral,  either  occupying 
the  iliac  fossa  or  the  pelvis,  but  they  may  lie  at 
any  point  between  the  internal  ring  and  the 
lower  pole  of  the  kidney.  They  may  be  fixed, 
having  a  sessible  base,  or  mobile,  with  a  long 
or  short  pedicle.  This  pedicle  may  find  its 
attachment  at  any  point  between  the  lower 
pole  of  the  kidney  and  the  internal  ring.  It 
seems  a  rule  that  the  higher  positions  of  non- 
descent  are  less  apt  to  be  associated  with 
pedicle  formation  than  the  low  positions.  The 
highest  pedicle  attachment  which  I  have  been 
able  to  find  was  at  the  sacro-iliac  joint,  while 
numerous  cases  are  on  record  where  the  testicle 
was  found  adherent  by  a  pedicle  at  or  near 
the  internal  rmg. 

The  point  of  origin  has  been  determined  in 
but  few  of  them,  but  we  can  probably  accept 
the  statement  of  Ewing  (25)  that  these 
tumors  have  their  origin  in  the  rete  testis. 
The  main  tumor  mass  has  invariably  been 
testicular.  The  epididymis  may  or  may  not 
be  invaded,  but  is  usually  not  involved  until  a 
late  stage.  The  majority  of  tumors  have  a 
definite  capsule  consisting  of  the  stretched 
timica  vaginalis,  and  because  of  this  capsule 
peritoneal  implantation  metastases  are  not 
common. 

The  tumor  mass  is  usually  adherent  to  some 
of  the  surrounding  structures.  Bladder, 
rectum,  pelvic  wall,  ureters,  kidneys,  small 
intestine  and  its  mesentery,  anterior  abdom- 
inal wall,  omentum,  and  great  abdominal 
blood  vessels  have  all  been  found  adherent 
to  it.  Pressure  may  distort  or  interfere  with 
the  function  of  some  of  these  structures.  Thus 
the  rectum  may  be  flattened  against  the 
sacrum,  the  great  vessels  may  be  pressed  upon 
and  made  to  deviate  from  their  normal  course, 
or  the  ureter  may  suffer  pressure  causing 
hydronephrosis. 

There  is  apparently  only  a  slight  tendency 
to  generalization  through  the  organs  of  the 
body,  but  involvement  of  the  lymphatic 
nodes   occurs   fairly   early   in    the   disease. 
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Malignant  disease  of  the  testis  whether 
apparently  sarcoma,  carcinoma,  teratoma, 
etc.,  spreads  by  the  lymphatic  rather  than  by 
the  blood  streams.  The  exception  to  this  rule 
is  seen  in  chorio-epithelioma,  for  in  the  two 
cases  in  the  series  of  this  type,  Scott  and 
Longcope  (70),  and  Tirumurti  (79),  extensive 
distribution  of  metastases  in  the  various 
organs  of  the  body  was  found,  and  these  are 
the  only  two  cases  in  the  series  in  which  such 
metastases  were  found.  Their  occurrence 
in  Scott  and  Longcope's  case  might  have  been 
due,  however,  to  the  fact  that  the  tumor  had 
ruptured  into  the  inferior  vena  cava. 

According  to  Most  (55),  the  lymphatics 
from  the  testis  drain  first  to  the  lumbar  lymph 
nodes  lying  at  about  the  level  of  the  lower  pole 
of  the  kidney.  Those  from  the  right  testis 
lie  on  the  vena  cava  and  those  from  the  left 
testis  near  the  aorta.  These  nodes  freely 
communicate  by  anastomosing  channels,  and 
they  are  the  only  barrier  between  the  testis 
and  the  thoracic  duct.  Most  was  able  to  send 
an  injection  mass  from  the  testicle  to  the 
entrance  of  the  thoracic  duct  into  the  sub- 
clavian vein.  They  are  not  only  the  first 
l)miph  nodes  but  usually  also  the  first  areas 
in  the  body  to  be  involved  secondarily.  Most 
considers  them  a  very  imperfect  barrier  and 
judging,  as  shown  by  LesnSs,  (44)  from  the 
great  frequency  of  reports  of  left  subclavicular 
adenopathy  in  malignant  disease  of  the  scrotal 
and  inguinal  testicle,  he  seems  to  be  correct. 
On  the  other  hand  it  is  interesting  to  note  that 
of  59  cases  of  malignant  abdominal  testes  I 
find  but  one  case,  Picqu6  (62),  in  which  this 
adenopathy  is  mentioned.  I  am  at  a  loss  to 
explain  this  discrepancy  in  progressive  metas- 
tasis between  the  malignant  testicle  situated 
within  the  abdomen  and  elsewhere. 

The  secondary  lumbar  involvement  pro- 
duces tumors  of  various  sizes,  firm,  retro- 
peritoneal, often  larger  than  the  original 
tumor,  and  frequently  displacing  if  not 
actually  adherent  to  or  obstructing  the  aorta 
and  vena  cava.  It  is  involvement  of  these 
nodes  which  has  mainly  been  responsible  for 
inoperability  or  recurrence. 

AH  of  the  cases  mentioning  metastases  of 
any  sort  have  included  also  the  retroperito- 
neal lymph  nodes,   especially   those  in   the 


lumbar  and  pre-aortic  r^on.  Next  in  fre- 
quency comes  what  are  a{^>arent]y  transplan- 
tation metastases  on  the  peritoneal  surface, 
mainly  in  the  pelvis.  Some  of  these  extend 
high  in  the  upper  abdomen,  one  case  showing 
metastases  on  the  peritoneum  covering  the 
diaphragmatic  surface  of  the  liver  and  spleen 
and  involving  the  capsules  of  these  organs. 
Excluding  the  two  cases  of  chorio-epithelioma, 
metastases  have  been  noted  in  the  following 
structiures:  psoas  musde  i,  ureter  i,  prostate 
I,  periosteum  of  vertebral  column  i,  spinal 
cord  I,  lu-ethra  i,  kidney  2,  bladder  2,  liver  3. 
The  two  cases  of  chorio-epithelioma  metasta- 
sized extensively.  The  structures  involved 
were  as  follows:  retroperitoneal  lymph  nodes, 
inferior  vena  cava,  limgs,  Uver,  myocardium, 
spleen,  kidneys,  stomach,  intestines,  pancreas 
and  brain. 

MICROSCOPIC  FINDINGS 

All  of  these  cases  at  autopsy  or  operation 
were  well  advanced  and  the  point  of  origin  has 
been  determined  in  none  of  them.  All  have 
apparently  been  primary  in  the  testicle  with 
the  exception  of  the  cases  of  Silberberg  (73) 
and  Mathieu  (50),  in  which  the  testicular 
growth  may  have  been  secondary  to  that  of 
the  kidney.  Two  thirds  of  them  have  been 
described  as  sarcomata  of  one  form  or  another. 
The  majority  have  been  reported  from  a 
clinical  rather  than  a  pathological  viewix>int, 
and,  if  extensive  search  for  remnants  of  other 
embryonal  structures  has  been  made,  it  has 
not  been  so  mentioned. 

As  no  sections  of  my  second  case  were  taken, 
I  can  make  no  pathological  report  upon  it. 

The  findings  in  my  first  case  were  as  follows: 
The  specimen  is  a  spherical  mass  measuring 
8  by  7.5  cm.,  weiglung  210  grams.  At  the 
upper  pole  is  attached  a  loop  of  excised  small 
intestine  6  cm.  in  length.  (Figs,  i  and  2.) 
Adherent  to  its  lower  and  inner  surface  are 
fibers  of  muscular  coat  of  bladder.  Rimning 
along  the  lower  and  outer  aspect  and  closely 
adherent  to  the  surface  of  the  mass  is  the  vas 
deferens.  On  dissection  the  convoluted 
portions  of  the  vas  are  seen  to  be  continuous 
with  the  globus  minor  of  the  epididymis. 
Epididymis  lies  flattened  over  the  surface  of 
the  mass  a  distance  of  5  cm.  Outer  surface  of 
actual  tumor  mass  is  free,  smooth,  and  con- 
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tinuous  with  the  peritoneal  coat  of  the 
excised  portion  of  small  intestine.  In  this 
free  surface  are  many  much-dilated  blood 
vessels. 

The  consistency  of  the  timior  mass  through- 
out is  uniform.  There  are  no  areas  suggesting 
in  the  gross  either  bone,  cartilage,  or  struc- 
tures of  ectodermal  origin  such  as  hair  or 
teeth. 

Cut  section  through  the  center  of  the  timior 
mass  presents  homogeneous  areas  de£ined  by 
exceedingly  delicate  striations  continuous  with 
one  another  and  with  the  capsule,  suggesting 
fibrous  trabeculae  branching  from  a  definite 
and  well  formed  capside  enclosing  the  entire 
tumor.  The  thickness  of  the  capsule  varies 
from  a  few  mm.  to  i  cm. 

MICROSCOPIC  SECTION 

The  outer  layer  of  the  capsule  consists  of 
fibrous  connective  tissue  which  in  points  is 
oedematous  and  shows  numerous  cross  sections 
of  flattened  and  atrophic  testicular  tubules 
in  which  no  spermatozoa  are  foimd  (Fig.  6). 
The  tumor  proper  is  composed  of  cells  which 
are  large,  polygonal  or  roimd,  and  contain 
large,  deeply  staining  nuclei.  Numerous 
mitotic  figures  are  seen.  Connective  tissue 
trabeculae  support  a  delicate  reticular  stroma. 
These  trabeculae  divide  the  tumor  into  alveoU. 
Areas  are  found  where  a  few  cells  are  seen  not 
separated  by  stroma,  definitely  suggesting 
epithelium.  Here  and  there  are  areas  in  which 
these  cells  are  separated  by  masses  of  mononu- 
clear leucocytes.  There  are  also  seen  areas  in 
the  tumor  where  the  cells  of  all  types  are 
undergoing  degeneration.  In  certain  parts  of 
the  tumor  are  peculiar  aggregations  of  cells 
which  are  narrow  as  if  compressed.  (Fig.  5.) 
These  cells  are  elongated,  darkly  staining,  and 
are  arranged  irregularly  in  whorls,  as  if  filling 
in  spaces  between  the  alveoli.  These  cells 
with  Mallory  stain  appear  a  faint  blue,  and 
suggest  fibroblasts  raUier  than  any  other  type 
of  cell.  They  are  not  of  frequent  occurrence, 
being  f  oimd  in  only  two  or  three  of  more  than 
a  dozen  blocks  of  tissue  taken  from  various 
parts  of  the  tumor. 

It  is  thus  rather  difficult  to  place  this  tumor 
under  any  classification  other  than  that  of  a 
mixed  tumor,  for  in  addition  to  the  difficulty 


of  classifying  these  cells  last  mentioned,  we 
have  regions  in  the  tumor  in  which  the  small 
round  cells  are  so  closely  packed  as  to  suggest 
a  small,  round-celled  sarcoma,  and  other 
regions  highly  characteristic  of  an  alveolar 
carcinoma.  For  these  reasons  we  feel  that 
the  case  should  be  classified  as  a  mixed  tumor 
or  teratoma  of  the  abdominal  testis. 

It  is  not  the  purpose  of  this  paper  to  enter 
into  a  detailed  discussion  of  the  exact  path- 
ology of  the  cases  which  it  collects.  Indeed, 
it  is  impossible  to  do  so,  for  the  majority  of 
cases  tuEtve  been  reported  from  a  clinical, 
rather  than  a  pathological  viewpoint,  and 
accurate  observations  are  lacking.  Detailed 
studies  have  been  made  in  only  a  few  of  them, 
so  that  it  is  not  possible  to  state  in  how  many 
of  them  there  is  absolute  proof  that  the 
tumors  have  not  shown  more  than  one  type 
of  cell  growth;  in  other  words,  that  they  are 
not  tridermal. 

Despite  the  various  microscopic  findings  in 
the  different  cases  there  is  a  remarkable 
similarity  in  the  clinical  behavior  and  gross 
appearance  of  these  neoplasma.  From  a  study 
of  these  cases  and  the  literature  of  testicular 
tumors,  it  becomes  to  the  writer  more  and 
more  evident  that  the  conclusions  reached  by 
Ewing  (25)  that  the  majority  of  them  are 
teratomata  is  correct.  His  monograph  on 
the  subject  is  so  recent  and  comprehensive 
that  the  writer  hesitates  to  again  cover  the 
groimd,  other  than  to  quote  his  conclusions. 
With  these  we  agree  entirely  and  quote  them 
as  applicable  to  this  series  of  cases.  Among 
other  conclusions  reached  by  Ewing  (25)  are 
the  following:  "Chondroma,  myxoma,  lipo- 
ma, rhabdomyoma,  and  carcinoma  have  not 
been  shown  to  exist  apart  from  a  teratomatous 
origin.  Primary  lymphosarcoma  arises  in  the 
testicle  but  its  exact  cells  of  origin  are  as  yet 
imdetermined.  It  may  first  appear  in  the 
rete  testis  as  do  teratomata.  Pure  spindle- 
cell  sarcoma  probably  arises  in  the  testicle  but 
is  rare  and  its  exact  origin  is  imcertain. 

"Alveolar,  large  round-cell,  perivascular, 
and  other  forms  of  so-called  sarcoma  testis  are 
of  epithelial  and  teratomatous  origin.  Adeno- 
ma arising  from  the  spermatic  tubule  ceUs  is  a 
rare  tumor  occurring  in  atrophic  undescended 
testes. 
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"The  commonest  tumor  of  the  testis  is  an 
embryonal  .carcinoma,  alveolar  or  diflfuse, 
with  polyhedral  or  roimded  cells  and  often 
with  lymphoid  stroma.  These  tumors  are 
probably  one-sided  developments  of  terato- 
mata." 

SYMPTOMATOLOGY 

The  sudden  onset  of  symptoms  is  exception- 
al, but  acute  abdominal  pain  coming  spon- 
taneously or  following  a  blow  or  sudden 
exertion,  may  be  the  first  symptom  noted. 
It  is  probable  in  these  cases  that  there  has 
been  a  latent  phase  during  which  the  tumor 
h?is  been  developing,  and  that  some  exertion 
or  sudden  change  caused  it  to  first  make 
itself  known.  During  this  period  the  patient 
may  experience  vague  and  indefinite  abdom- 
inal pain,  dull,  intermittent,  and  not  associat- 
ed with  the  taking  of  food,  with  defecation,  or 
with  urination.  It  is  usually  not  the  sickening 
pain  of  testicular  pressure.  It  may  be  in- 
creased by  or  occur  only  during  coitus.  The 
pain  is  frequently  lumbar  rather  than  ab- 
dominal. In  the  course  of  a  day  to  a  few 
months,  the  patient  notices  an  abdominal 
mass.  All  of  the  cases  complain  sooner  or 
later  of  one  or  the  other  of  these  symptoms. 
Pain  comes  first,  and  mass  second,  in  the  list 
of  symptoms  first  noted.  The  mass  is  usually 
lateral,  lying  in  the  iliac  fossa,  never  median. 
It  is  usually  not  tender,  but  as  it  slowly 
increases  in  size,  various  functional  disturb- 
ances appear  and  the  general  health  declines. 
Abdominal  tenderness  was  the  first  symptom 
noted  in  one  case.  Other  symptoms  first  noted 
were  constipation,  four  times;  oedema  of  leg, 
three  times;  haematuria,  once;  pain  in  back, 
once;  weakness,  twice;  nausea,  once;  painful 
defecation,  twice.  Of  the  secondary  symp- 
toms noted  in  addition  to  abdominal  pain  and 
mass  may  be  mentioned  the  following:  Symp- 
toms referable  to  bladder  pressure  6,  constipa- 
tion 4,  loss  of  weight  s,  anorexia  2,  fever  i, 
neck  tumor  i,  oedema  of  leg  3,  abdominal 
tenderness  2,  sciatica  i,  diarrhoea  2.  Four 
of  the  cases  were  strangulated  with  twisted 
pedicles.  These  cases  all  had  an  acute  onset 
with  abdominal  pain,  fever,  mass,  nausea, 
vomiting,  and  objective  signs  of  an  acute 
abdominal  lesion. 

The  majority  of  cases  occur  in  individuals 


otherwise  in  good  health.  Cachexia  occurs 
only  during  the  later  stages  after  involvement 
of  other  structures  and  interference  with 
function.  On  examination  one  or  both  testes 
are  found  to  be  absent  from  the  scrotum, 
perineum,  or  inguinal  canal.  Occasionally  the 
abdominal  mass  can  be  felt  only  by  rectum, 
but  abdominal  palpation  usually  reveals  it. 
It  is  hard,  lateral  in  position,  beneath  the 
parietes,  usually  but  very  slightly  mobile,  not 
tender,  and  dull  to  percussion.  Percussion  is 
usually  tympanitic  in  the  flanks,  but  rarely 
there  may  be  some  ascites,  and  dullness  is 
obtained.  Other  secondary  masses  may  be 
felt,  or  the  entire  abdomen  may  be  completely 
filled  with  tumor  mass.  The  inguinal  glands 
are  not  enlarged.  Enlarged  glands  at  the  root 
of  the  left  side  of  the  neck  may  be  found. 
There  is  no  rigidity  without  strangulation. 

Various  pressure  symptoms  occur.  From 
ureter  pressure  a  mass  may  be  found  in  the 
flank,  due  to  hydronephrosis.  (Edema  of  the 
leg  from  venous  or  lymphatic  pressure  is  fairly 
common.  In  one  case  a  varicocele  was  found 
in  the  canal  on  the  same  side  as  the  timior. 
The  faeces  may,  due  to  rectal  pressure,  be 
passed  in  small  scybalous  masses.  The  veins 
on  the  abdominal  wall  may  be  enlarged  and 
their  current  reversed. 

In  nine  cases  the  presence  or  absence  of 
offspring  is  definitely  noted.  Five  of  these 
were  fathers  of  children,  but  all  five  were  single 
cryptorchids.  Four  cases  had  no  children. 
Three  of  these  were  single  cryptorchids,  the 
fourth  a  double  cryptorchid.  There  is  thus 
not  a  single  case  of  double  cryptorchid  with 
malignant  testicle  reported  as  having  off- 
spring. One  case  is  noted  as  having  erections 
only  at  long  intervals,  and  as  entirely  lacking 
in  sexual  desire.  One  case  complained  of 
abdominal  testicular  pain  during  coitus. 

DIAGNOSIS 

The  first  element  in  the  diagnosis  is  the 
establishment  of  the  fact  that  one  or  both  of 
the  testes  are  not  in  the  scrotum,  perineum  or 
inguinal  canal.  It  is  well  nigh  incomprehen- 
sible that  in  a  number  of  the  reported  cases 
the  absence  of  the  testicle  from  its  normal 
position  was  not  noted  until  after  death,  but 
such  is  the  fact. 
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In  the  early  stages  of  the  disease  no  abdom- 
inal mass  may  be  palpable  and  the  pain  must 
be  differentiated  from  that  due  to  floating 
kidney,  renal  colic,  appendicitis,  pathologic 
lesions  of  the  intestinal  tract  as  tumors,  ulcers, 
tuberculosis,  etc.,  functional  disease,  parietal 
neuralgia,  early  Pott's  disease,  bladder  pain, 
preataxic  pains,  etc. 

When  a  tumor  mass  is  appreciable  the 
diagnosis  can  readily  be  made  provided  the 
non-descent  of  the  testis  is  noted.  It  is  un- 
necessary to  enumerate  the  possible  abdom- 
inal masses  and  their  differential  diagnoses, 
but  again  I  wish  to  emphasize  the  necessity 
of  routine  examination  of  the  external 
genitals  in  all  cases  of  abdominal  tumor, 
especially  those  in  the  lower  abdomen. 

While  it  is  safe  to  say  that  the  large  ma- 
jority of  palpable  and  painful  abdominal 
testes  are  malignant,  the  statement  cannot  be 
made  without  reservation.  The  mass  felt  may 
be  testicular  but  not  necessarily  a  malignatU 
tumor  of  the  testis. 

Tuberculosis  of  the  abdominal  testis  is 
exceedingly  rare.  Murphy  states  that  no 
authentic  case  is  on  record.  The  only  case  I 
have  been  able  to  find  is  one  reported  by 
Roberts  in  1828  and  quoted  by  Godard  (29). 
In  this  case  there  were  found  at  autopsy  a 
kidney,  psoas  muscle,  and  undescended 
testis  "fused  into  a  tuberculous  mass." 
Among  large  collections  of  cases  of  tubercu- 
losis testis  reported,  Keyes  (38),  Barney 
(5),  et  al.,  no  cases  of  the  disease  in  the 
abdominal  testis  are  noted.  No  satisfactory 
explanation  of  the  apparent  immunity  pos- 
sessed by  these  misplaced  organs  has  been 
offered. 

Intra-abdominal  orchitis  is  also  exceedingly 
rare.  Cantwell  (12)  records  one  secondary  to 
appendicitis,  while  Descarpentiers  (21)  re- 
cords a  case  following  catheterization.  God- 
ard (29),  Barnett  (4),  and  Le  Dentu  (43)  each 
report  one  case  of  abdominal  orchitis  probably 
gonorrhceal.  These  five  are  the  only  cases  I 
have  been  able  to  find.  No  cases  of  syphilitic 
orchitis  abdominalis  have  been  reported.  I 
have  found  no  cases  of  abdominal  orchitis 
following  mumps. 

Non-malignant  tumors  of  the  abdominal 
testis  are  practically  imknown.     Rothmann 


(67)  in  1901  collected  ten  cases  of  hydrocele 
abdominalis  with  preformed  sacs.  I  have 
been  unable  to  find  other  reports  either  of 
the  various  cystic  or  solid  non-malignant 
tumcMTs  commonly  found  in  the  scrotal  testicle 
and  epididjonis. 

Various  associated  congenital  deformities 
may  be  found  and  so  assist  in  the  diagnosis. 
Of  the  59  cases,  31  were  single  cryptorchids, 
19  were  double  cryptorchids,  4  were  her- 
maphrodites, and  in  5  the  exact  condition  is 
not  stated.  For  the  sake  of  brevity  I  have 
tabulated  the  abnormalities  in  these  cases. 
They  are,  in  addition  to  retention  of  the 
opposite  testis  just  mentioned,  as  follows: 

In  7  cases,  inguinal  hernia. 
In  5  cases,  hypospadias. 
In  I  case,    unusually  small  penis. 
In  I  case,   absence  of  erectile  body  of  penis. 
In  I  case,    total  absence  of  penis. 
In  I  case,   opposite  testicle  in  inguinal  canal. 
In  I  case,    cleft  palatie. 
In  I  case,   club  foot. 

In  I  case,    horseshoe  kidney  with  double  ureter. 
In  I  case,   double  kidney  with  double  ureter. 
In  I  case,    angioma  of  liver. 
In  I  case,   clawlike  deformity  of  hands  and  feet 
and  absence  of  some  of  phalanges. 

Associated  deformities  are  thus  seen  to  be 
fairly  common.  In  addition  to  those  which  I 
have  given,  Eccles  (23)  mentions  the  follow- 
ing: Spina  bifida,  ectopia  vesicae,  non-descent 
of  the  caecum,  double  penis,  and  mammary 
hypertrophy. 

The  diagnosis  before  operation  or  autopsy 
of  malignant  abdominal  testis  in  the  female 
hermaphrodite  has  not  as  yet  been  made. 
The  possibility  of  the  condition  should,  how- 
ever, be  kept  in  mind,  particularly  in  dealing 
with  women  who  are  sterile  and  show  other 
evident  congenital  abnormality. 

PROGNOSIS 

In  considering  the  prognosis,  it  must  be 
born  in  mind  that  the  majority  of  patients  do 
not  present  themselves  for  treatment  until  the 
disease  has  progressed  to  a  fairly  late  stage,  for 
until  complications  from  pressure,  etc.,  arise 
the  patient  is  apt  to  be  without  symptoms. 
Statistics  from  this  series  of  cases  show  a  very 
poor  prognosis.  Five  were  discovered  at 
autopsy.  Ten  cases  when  first  seen  were 
considered   inoperable   and   accordingly   no 
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intervention  was  made.  Four  of  these  cases 
were  lost  sight  of.  The  remaining  six  all  died 
in  less  than  one  year.  In  seven  cases  explora- 
tory laparotomy  only  was  done,  the  tumor 
mass  at  time  of  operation  being  either  so  large 
or  so  adherent  that  excision  was  thought 
inadvisable. 

In  37  cases  excision  was  done.  Four  of  these 
died  shortly  after  operation  from  causes 
directly  traceable  to  operative  interference,  an 
operative  mortality  of  lo  per  cent.  Of  the 
remaining  33  cases  the  ultimate  result  is  not 
known  in  18.  Of  the  15  cases  in  which  the 
result  is  known,  8  were  reported  dead  within 
one  year.  Of  these  8,  3  died  during  the 
first  three  months  after  operation,  three 
during  the  second  three  months,  and  the 
other  two  within  the  year.  All  these  eight 
cases  diied  from  recurrence.  Of  the  seven 
cases  reported  well,  2  are  known  to  be  well 
3  months  after  operation,  i  for  four  months, 
I  for  six  months,  i  for  two  years  and  three 
months,  i  for  two  years  and  ten  months,  and 
I  for  three  years.  Beyond  these  periods  of 
time  none  of  the  cases  were  traced. 

The  results  of  operation  after  the  onset  of 
symptoms  are  therefore  very  poor.  Of  47 
cases  operated  upon,  only  3  are  known  to  be 
alive  and  well  after  two  years. 

TREATMENT 

The  proper  treatment  directed  towards  the 
permanent  cure  of  these  cases  therefore  hinges 
on  one  of  two  possibilities,  either  the  removal 
of  the  testis  before  malignant  growth  starts, 
or  removal  after  such  growth  starts  but  before 
the  onset  of  symptoms. 

Volumes  have  been  written  on  the  treat- 
ment of  the  imdescended  testis  and  it  is  not 
the  purpose  of  the  writer  to  further  discuss 
this  question,  except  as  it  may  directly  bear 
on  our  subject.  In  the  treatment  of  eadi  case 
of  abdominal  undescended  testis  the  question 
resolves  itself  into  whether  an  attempt  shall 
be  made  to  replace  the  organ  in  the  scrotmn, 
whether  it  shall  be  left  in  the  abdominal 
cavity  and  only  the  oft  associated  hernia 
repaired,  or  whether  the  organ  shall  be 
removed.  The  value  of  transplantation  to  the 
scrotum  other  than  for  cosmetic  purposes  is 
decidedly   questionable,   for   the   abdominal 


testis  usually  lacks  the  power  of  spermato- 
genesis and  it  is  pretty  generally  agreed  that 
the  mechanical  act  of  transplantation  does 
not  create  this  power  in  the  organ.    A  priori, 
there  is  no  reason  to  see  why  it  should  do  so. 
Cases  of  spermatogenesis  and  fertility  have 
been  recorded  following  transplantation,  but, 
as  Eccles  (23)  points  out,  there  is  abimdant 
proof  that  the  arrested  testis  is  "capable  of 
produdng  well  formed  and  active  spermat- 
ozoa.   This  fact  has  been  indubitably  proved 
by    the   microscopical    examination    of   the 
semen  which  has  been  ejaculated  and  of  the 
lining  epithelium  of  the  tubules  themselves, 
in  addition  to  the  evidence  of  the  procreation 
of  children."    It  is  possible  if  not  probable 
that  the  cases  of  transplanted  testes  which 
have  become  fertile  woiid  have  functionated 
within  the  abdomen.     Orchidectomy  is  not 
justifiable  before  the  age  of  puberty,  as  many 
testes  do  not  completely  migrate  to   their 
normal  position  until  that  time.    It  seems  to 
the  writer  that  instead,  as  is  so  often  done, 
of  operating  on   these  cases  of  abdominal 
testes  before  the  age  of  puberty  it  would  be 
better   and   more   conservative   surgery   to 
advise  the  patient  against  operation,  except- 
ing  always    those   cases   having   associated 
hernia    demanding   immediate   relief.      The 
patient   should    invariably  be   told    of    the 
possibility   of   malignant   degeneration   and 
impressed  with  the  necessity  for  reporting 
at  a  later  date  for  observation.    At  this  later 
date  many  of  the  testes  will  be  found  to  have 
migrated  into  the  scrotum. 

Cases  presenting  themselves  after  the  age  of 
puberty  present  a  different  problem.  The 
patient  has  then  passed  the  age  of  probable 
late  descent  and  is  entering  upon  the  period  of 
sexual  activity,  the  period  in  which  the  large 
majority  of  malignant  testicular  degenerations 
take  place.  The  question  now  arises  as  to  the 
possibility  of  degeneration.  This  is  relatively 
small,  for  taking  together  the  figures  oi 
Marshall  (48)  and  Monod  and  Terillon  (54) 
we  found  i  cryptorchid  in  800  men  examined 
while  we  foimd  i  malignant  cryptorchid  in 
60,000  men.  Thus  we  can  state  roughly  that 
about  I  in  every  75  abdominal  testes  will 
become  malignant.  This  estimate  is,  how- 
ever, probably  too  high.    It  is  the  opinion  of 
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the  writer  that  if  the  mdividual  has  one  testicle 
in  the  scrotum,  the  abdominal  testis  should  aft- 
er puberty  be  removed.  The  question  arises 
as  to  what  part  in  the  general  body  growth  the 
imdescended  testis  plays.  In  man  there  is  only 
rarely  a  compensatory  hypertrophy,  while  in 
the  stallion  there  is  such  an  hypertrophy.  The 
removal  of  one  testicle  is  probably  harmless. 

Thirty-one  of  our  cases  were  single  crypt- 
orchids  developing  malignancy  in  the  abdom- 
inal testicle.  All  would  have  been  saved  had 
an  abdominal  orchidectomy  been  done  before 
the  onset  of  malignancy;  that  is,  shortly  after 
puberty. 

It  is  less  easy  to  render  judgment  on  the 
double  cryptorchids.  These  cases  should  also 
be  warned  of  the  possibility  of  malignant 
degeneration  and  examined  at  frequent  inter- 
vals. It  can  be  only  by  repeated  examination 
of  these  patients  that  early  objective  symp- 
toms followed  by  operation  and  good  results 
will  be  obtained.  It  hardly  seems  justifiable 
in  the  absence  of  subjective  or  objective  signs 
to  advise  double  orchidectomy. 

After  the  onset  of  symptoms  of  malignancy, 
or  as  soon  as  a  diagnosis  of  tiunor  is  made, 
immediate  abdominal  orchidectomy  should  be 
done.  Whether  the  operation  consists  of 
simple  orchidectomy  or  more  involved  pro- 
cedures, such  as  the  removal  of  glands  or 
resection  of  structures  to  which  the  mass  is 
adherent,  must  be  decided  for  each  individual 
case  at  the  time  of  operation.  It  must  be 
borne  in  mind  that  extension  takes  place  by 
the  lymphatics.  Chevassu  (13)  believes  that 
it  always  takes  place  in  this  manner  and  that 
extension  by  the  blood  stream  can  take  place 
only  by  way  of  the  thoracic  duct  or  by  direct 
involvement  of  the  spermatic  or  renal  vessels 
or  the  inferior  vena  cava.  The  glands  to  which 
particular  attention  should  be  paid  are  those 
situated  aroimd  the  aorta  and  vena  cava  from 
their  bifurcation  below  to  the  level  of  the 
renal  artery  above.  Excision  of  these,  to- 
gether with  the  malignant  testicle,  should  in 
the  early  cases  give  but  a  very  low  operative 
mortality  and  a  large  percentage  of  permanent 
cures. 

CONCLUSIONS 

I.  Malignant  disease  of  the  abdominal 
testis  is  relatively  rare,  but  frequently  over- 


looked. In  general  hospital  male  admissions 
it  is  seen  about  once  in  each  60,000  cases. 
About  one  in  every  four  cases  of  malignant 
abnormally  situated  testicle  is  found  within 
the  abdomen.  About  one  malignant  abdom- 
inal testicle  occurs  to  each  fifteen  malignant 
scrotal  testicles.  About  one  of  each  seventy- 
five  abdominally  retained  testes  will  become 
malignant. 

2.  Cases  occur  mainly  diuing  the  years  of 
greatest  sexual  activity,  may  occur  in  appar- 
ent females,  and  are  slightly  more  frequent 
on  the  right  than  on  the  left  side. 

3.  The  structure  of  the  tumors  differs 
markedly,  but  most  of  them  are  probably 
teratomata.  Other  associated  congenital 
malformations  are  fairly  frequently  found. 

4.  Symptoms  do  not  occur  imtil  the  size 
of  the  tumor  or  its  metastases  cause  pressure. 

5.  The  prognosis  is  bad.  Of  the  S9  re- 
ported cases,  only  3  are  known  to  be  alive 
and  well  after  two  years. 

6.  Treatment  should  be  exdsion,  prefer- 
ably before  the  onset  of  symptoms  and  after 
the  age  of  puberty. 

In  dosing  I  wish  to  express  my  indebtedness 
and  thanks  to  Dr.  J.  A.  Blake  for  permission 
to  publish  the  two  original  cases;  to  Dr.  W.  C. 
Clark  for  most  valuable  assistance  in  path- 
ology; and  to  Dr.  Boleslaw  Lapowski  for 
translations  from  the  Russian. 

ABSTRACT  OF  CASES  FROM  THE  LITERATURE  OF 
MALIGNANT  DISEASE  OF  THE  ABDOMINAL  TES- 
TICLE (arranged  chronologically). 

Case  i.  1859.  Johnson  (32).  Male,  age  27. 
Following  blow  on  abdomen  from  cricket  ball 
patient  developed  pain  in  abdomen,  bladder  symp- 
toms, abdominal  mass,  and  constipation.  Right 
testicle  in  scrotum.  No  operation.  Died  five  years 
after  onset  of  symptoms.  Autopsy  showed  tumor 
mass  containing  many  cysts.  Weight,  14  pounds. 
Diagnosis,  carcinoma. 

Case  2.  186 1.  Martin  (49).  Male,  age  17. 
Left  scrotum  empty.  Three  years  previously  blow 
on  abdomen  giving  sickening  testicular  pain. 
Swelling  size  of  egg  appeared  and  remained  station- 
ary for  two  years.  Then  sudden  pain  in  mass  after 
exercise  with  enlargement  of  tumor.  Operation. 
Mass  adherent  to  bladder.  Diagnosis,  ''Fibro 
cystic  encephaloid  degeneration."  End  result  not 
stated. 

Case  3.  1881.  Bogehold  (10).  Male,  age  30. 
Double  abdominal  cryptorchid.  For  six  months 
right  testicle  enlarged.    Now  size  of  fist.    Laparot- 
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omy  and  excision.  Operative  recovery.  End  result 
not  given.  Diagnosis,  sarcoma.  First  reported 
operative  case. 

Case  4.  1881.  Mathieu  (50).  Male,  age  49. 
Autopsy  case.  Died  of  af)oplexy.  Said  to  have  had 
abdominal  tumor  for  twelve  or  fifteen  years.  Autop- 
sy showed  double  cryptorchid.  Sarcoma  left  testicle 
and  left  kidney.    Weight  of  testicle,  460  grams. 

Case  5.  1882.  Gaillard  (27).  Male,  age  30. 
For  four  years  had  noted  tumor  mass  in  left  lower 
abdomen.  Considered  inoperable.  Died.  Autopsy 
showed  a  malignant  testicular  tumor  in  left  iHac 
fossa  near  internal  ring.  Metastases  in  lumbar 
lymph  nodes,  psoas  muscle,  left  ureter  (causing 
hydronephrosis)  and  in  periosteum  of  vertebral 
column. 

Case  6.  1885.  Wells  (82).  Male,  middle  aged. 
Father  of  children.  Left  testis  in  scrotum.  Right 
absent.  Abdominal  tumor  for  one  year.  Laparot- 
omy. Mass  adherent  to  surrounding  structures. 
Shdled  out  of  capsule  (tunica  vaginalis?)  and 
removed.  Died  on  third  day  from  peritonitis. 
Weight  of  tumor  nine  pounds.  Diagnosis,  malignant 
tumor.    Tunica  not  invaded. 

Case  7.  1886.  Maydl  (51).  Male,  age  39. 
Double  cryptorchid.  Atrophic  right  testicle  pal- 
pable in  right  inguinal  canal.  First  degree  hypo- 
spadias. For  two  months  abdominal  pain.  For  one 
month  abdominal  tumor.  Laparotomy,  removal 
very  difficult.  Intestinal  resection  necessary.  Died 
one  month  later  from  recurrence.  Diagnosis,  round- 
celled  sarcoma. 

Case  8.  1887.  Von  Kahlden  (81).  Male,  age  44. 
For  one  year  dragging  pain  in  abdomen.  Double 
cr3rptorclud.  Laparotomy  and  right  castration. 
Operative  recovery.  End  result  not  given.  Diag- 
nosis, myxosarcoma. 

Case  9.  1891.  Abel  (i).  Female,  age  31. 
Hermaphrodite.  Menstruation  regular  since  age 
of  20.  For  some  months  abdominal  pain  indepen- 
dent of  menses.  Bowels  and  urination  normal. 
Cystic  mass  felt  in  left  lower  abdomen.  Vagina 
small.  Cervix  indefinite.  Thought  to  be  atresia 
vagina  and  haematometra.  Posterior  colpotomy 
followed  by  death  from  spreading  peritonitis. 
Autopsy  showed  mass  to  be  sarcoma  of  retained  left 
testicle.    Right  testicle  in  ingmnal  canal. 

Case  10.  1892.  Picqu6  (62).  Male,  age  34. 
For  eight  months  pain  in  lower  abdomen.  For 
seven  months  tumor.  Mass  felt  in  left  lower  abdo- 
men and  pelvis.  Some  constipation  and  dysuria. 
Laparotomy.  Mass  adherent  to  omentum  and  small 
intestine.  Attached  to  internal  ring  by  pedicle. 
Removed.  Operative  recovery.  End  result  not  • 
given.    Diagnosis,  cancer. 

Case  ii.  1893.  Farwick  (26).  Male,  age  39. 
Pain  in  abdomen  for  one  month.  Laparotomy  and 
excision.  Mass  size  of  adult  head.  Operative 
recovery.  End  result  not  given.  Diagnosis,  mixed 
sarcoma. 

Case  12.  1894.  Bfitjagin  (11).  Male,  age  49. 
Double  cryptorchid.    Very  small  penis.     Scrotum 


undeveloped.  Haematuria  for  two  years  followed  by 
abdominal  tumor.  Developed  a  left  subdavicular 
adenopathy.  Considered  inoperable.  Autopsy 
showed  large  mass  compressing  vessels  of  leg  and 
bladder.  Metastasis  in  prostate.  Diagnosis, 
sarcoma. 

Case  13.  1895.  Silberberg  (73).  Male,  age  36. 
For  some  months  pain  in  abdomen  radiating  to 
lower  extremities.  Sensation  of  pressure.  Difficulty 
in  urination.  Left  cryptorchid.  Laparotomy. 
Tumor  of  left  testicle  adherent  to  and  involving  left 
kidney.  Mass  removed  leaving  kidney  in  place, 
operator  expecting  to  remove  it  by  lumbar  incision 
at  a  later  date.  Patient  developed  peritonitis  and 
died.  Autopsy  disclosed  absence  of  right  kidney 
and  double  ureter  from  left  kidney.  Diagnosis, 
sarcoma. 

Case  14.  1896.  Riedel  (66).  Male,  age  38. 
Right  cryptorchid.  Truss  for  right  inguinal  hernia 
for  24  years.  For  four  years  abdomen  increasing  in 
size.  For  one  week  dyspnoea  and  oedema  of  feet. 
Laparotomy.  Mass  extraperitoneal  behind  iliac 
vessels.  Removed  with  difficulty.  Well  three 
months  after  operation.  Diagnosis,  round-celled 
sarcoma. 

Case  15.  1896.  Eigenbrodt  (24).  Male,  age  30. 
Left  cryptorchid.  For  two  weeks  pain  in  abdomen 
followed  by  mass.  Pale,  cachectic.  Mass  filling 
lower  abdomen.  Right  testicle  in  scrotum.  No 
children.  Slight  hypospadias.  Laparotomy.  Few 
adhesions.  Broad  pedicle  at  internal  ring.  Excision. 
Free  from  recurrence  three  years  later.  Diagnosis. 
Spindle-cell  sarcoma. 

Case  16.  1896.  Balloch  (3).  Male,  age  20. 
Left  cryptorchid.  Abdominal  pain  and  tumor  for  a 
number  of  years.  Laparotomy.  Inoperable  mass 
adherent  to  bladder,  rectum,  and  pelvis.  Died  two 
weeks  later.  Autopsy;  diagnosis,  round-celled 
sarcoma. 

Case  17.  1897.  Pike  (63).  Male,  age  (?). 
Double  cryptorchid.  Complained  of  oedema  of 
right  leg.  Cleft  palate,  double  club  feet.  Laparot- 
omy. Excision.  Operative  recovery.  Weight  of 
tumor,  3  pounds,  6  ounces.  Ultimate  outcome  not 
known.  Diagnosis,  round-celled  sarcoma  involving 
globus  major  and  minor. 

Case  18.  1897.  Kaufmann  (36).  Male,  age  26. 
Right  cryptorchid.  For  five  weeks  pain  in  abdomen 
and  legs.  Abdominal  mass  and  cedema  of  left  leg. 
Refused  operation.  Ursmia,  pneumonia  and  death. 
Autopsy  showed  carcinoma  of  left  testis,  also  involv- 
ing epididymis.  Adherent  to  omentum,  rectum  and 
left  ureter,  pressure  on  both  ureters  causing  double 
hydronephrosis. 

Case  19.  1898.  Schmidt  (69).  Sarcoma  of 
testis  l)ang  in  upper  part  of  pelvis. 

Case  20.  1898.  Gerster  (28).  Male,  age  21. 
Double  cryptorchid.  No  erectile  body  of  penis. 
No  penile  urethra.  Third  degree  hypospadias. 
One  day  acute  history  of  abdominal  pain,  vomiting, 
fever,  and  mass  in  right  lower  abdomen.  Laparot- 
omy.    Sarcoma  testis  size  of  child's   head,  with 
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t\^dsted  pedicle,  removed.     Post-operative  history 
not  given. 

Case  21.  1 898.  Kronpecher  (40) .  Male,  age  (?) . 
Double  cryptorchid.    Small  round-celled  sarcoma. 

Case  22.  1898.  Meiser  (53).  Male,  age  45. 
Left  cryptorchid.  Right  testicle  in  ingmnal  canal. 
For  seven  years  obstinate  constipation.  For  six 
weeks  abdominal  pain,  constipation  worse,  burning 
urination.  No  children.  Sexual  appetite  lacking. 
Laparotomy.  Excision  of  mass.  Weight  1020 
grams.  Died  in  three  months  from  recurrence. 
Diagnosis,  sarcoma. 

Case  23.  1898.  Primrose  (64).  Male,  age  32. 
Double  cryptorchid.  Abdominal  tumor  for  three 
months.  Laparotomy.  Inoperable.  Died  a  few 
hours  after  operation.  Autopsy  showed  well  formed 
uterus  and  vagina  between  bladder  and  rectum. 
Also  rudimentary  Fallopian  tubes.  No  vasa  defer- 
entia  or  seminal  vesicles  found.    Diagnosis,  sarcoma. 

Case  24.  1899.  Kaeppelin  (33).  Male,  age  40. 
Right  cryptorchid.  One  child.  Left  testicle  in 
scrotum.  Pain  in  abdomen  and  slowly  developing 
mass.  Laparotomy  and  excision.  Pedicle  at 
internal  ring.  Operative  recovery.  End  result  not 
given.    Diagnosis,  epithelioma. 

Case  25.  1900.  Kayser  (37).  Male,  age  29. 
For  five  weeks  pain  at  stool.  Recently  abdominal 
pain.  Laparotomy  and  excision.  Metastases  felt 
in  liver  at  time  of  operation.  Died  four  months 
later  of  metastases.    Diagnosis,  sarcoma. 

Case  26.  1900.  Pederson  (60).  Male,  age  27. 
At  age  of  13  baseball  drove  left  testicle  into  abdomen. 
Abdominal  tumor  of  gradual  growth  for  fourteen 
years.  Laparotomy.  Excision.  Operative  recov- 
ery. Eventual  outcome  not  given,  but  getting  worse 
when  last  seen.  Diagnosis,  large  round-celled 
sarcoma. 

Case  27.  1900.  Marchand  (46).  Male,  age  24. 
Double  cryptorchid.  Abdominal  tumor  for  four 
months.  Laparotomy.  Inoperable.  Brother  said 
to  have  died  of  same  disease.  Death.  Autopsy,  well 
formed  uterus.  Mass  adherent  to  mesentery, 
abdominal  waU  and  bladder.  Metastases  in  liver. 
Diagnosis,  carcinoma. 

Case  28.  1901.  McDonagh  (52).  Male,  age 
40.  Tumor  of  right  testicle.  Mass  lying  partially 
in  abdomen  and  partially  in  inguinal  canal.  Ex- 
cision. Weight  2yi  pounds.  Outcome  not  given. 
Diagnosis,  large  round-celled  sarcoma. 

Case  29.  1901.  Souligoux  (74).  Male,  age  27. 
Left  cryptorchid.  For  three  weeks  abdominal  pain 
and  vomiting.  Some  diarrhoea.  Mass  in  left  in- 
guinal region  thought  to  be  testicle  but  at  operation 
found  to  be  varicocele.  Second  mass  in  abdomen. 
Inguinal  mass  first  cut  down  upon,  mistake  dis- 
covered, and  abdominal  mass  removed.  Operative 
recovery.  Ultimate  outcome  unknown.  Diagnosis, 
epithelioma  apparently  of  Wolffian  origin. 

Case  30.  1902.  Scudder  (71).  Male,  age  28. 
Double  inguinal  hernia.  Left  cryptorchid.  Ab- 
dominal mass  for  three  months.  Laparotomy, 
excision.     Bloody  peritoneal  fluid.     Operative  re- 


covery. Died  seven  months  later  from  recurrence. 
Autopsy  showed  round-celled  sarcoma  with  meta- 
stases into  spinal  cord  from  eleventh  dorsal  to  first 
lumbar  vertebrae. 

Case  31.  1902.  Derlin  (20).  Male,  age  37. 
For  one  and  one  half  years  abdominal  pain.  For 
four  weeks  swelling  of  right  leg.  Laparotomy.  Mass 
size  of  goose  egg  excised  from  near  right  sacro-iliac 
joint.  Short  mesorchium.  Operative  recovery. 
Ultimate  outcome  not  given.  Diagnosis,  round- 
celled  sarcoma. 

Case  32.  1903.  Shevandin  (72).  Male,  age  33. 
Right  cryptorchid.  Pain  in  back  and  lower  ab- 
domen where  a  mass  is  felt.  Laparotomy.  Inoper- 
able. (Edema  of  lungs;  death.  Autopsy  showed 
mass  filling  abdomen  from  diaphragm  to  second 
lumbar  vertebra.  Pelvis  filled  with  tumor  nodules. 
Nodules  in  mesosigmoid,  on  peritoneum  covering 
liver  and  spleen,  in  membranous  urethra,  and  in 
lungs.    Diagnosis,  sarcoma. 

Case  33.  1903.  Benenati  (6).  Male,  age  49. 
Left  cryptorchid  with  left  inguinal  hernia.  Father 
of  children.  For  three  years  obstinate  constipation 
and  slow  development  of  abdominal  mass  and  pain. 
Autopsy  showed  rhabdomyoma. 

Case  34.  1904.  Darby  (19).  Male,  age  24. 
Congenital  left  inguinal  hernia  and  left  cryptorchid. 
Hypospadias.  Weakness,  pain  in  back  and  oedema 
of  right  leg.  Inoperable  abdominal  mass.  Autopsy 
showed  mass  occupying  major  portion  of  abdomen 
with  a  broad  base  adherent  to  lumbar  spine.  Liver 
free.    Diagnosis,  carcinoma. 

Case  35.  1904.  Rademacher(65).  Male,  age  33. 
For  three  months  abdominal  tumor.  Laparotomy. 
Enormous  retroperitoneal  mass  extensively  adher- 
ent. Attempt  at  removal.  Death  eight  hours  after 
operation.    Diagnosis,  round-celled  sarcoma. 

Case  36.  1904.  Odiorne  and  Simmons  (57). 
Male,  age  28.  Laparotomy.  Excision.  Death  in 
one  year  from  recurrence.  Diagnosis.  Large  round- 
celled  sarcoma. 

Case  37.  1904.  Odiorne  and  Simmons  (57). 
Male,  age  46.  Laparotomy.  Excision.  Died  two 
months  later  from  recurrence.  Diagnosis,  round- 
celled  sarcoma. 

Case  38.  1904.  Odiorne  and  Simmons  (57). 
Male,  age  46.  No  operation.  Death  one  year  after 
coming  under  observation.    Diagnosis,  sarcoma. 

Case  39.  1904.  Tousey  (80).  Male,  age  33. 
Double  cryptorchid.  Right  inguinal  hernia.  Ab- 
sence of  penis.  Hypospadias.  Claw-like  deformities 
of  hands  and  feet,  some  phalanges  being  absent. 
Emaciation  and  abdominal  pain  for  two  years. 
Laparotomy.  Excision.  Recurrence  in  two  months. 
Died  ^yi.  months  after  operation.  Diagnosis, 
carcinoma. 

Case  40.  1905.  Marion  (47).  Female,  age  36. 
Married  for  sixteen  years.  Never  menstruated. 
Complained  of  abdominal  tumor.  Feminine  frame. 
Breasts  and  external  genitals  normal.  No  hair  on 
face.  No  cervix.  Laparotomy  with  diagnosis  of 
uterine  fibroid  and  imperforate  cervix.     Mass  ad- 
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herent  by  pedicle  to  innominate  line.  No  uterus 
or  ovaries.  Mass  excised.  Diagnosis,  alveolar 
sarcoma  of  right  testis.     No  spermatozoa  found. 

Case  41.  1905.  Scott  and  Longcope  (70).  Male^ 
age  45.  Cryptorchidism  not  noted  during  life. 
Complained  of  cough,  dyspnoea,  and  general  weak- 
ness of  some  months'  duration.  Blood-stained 
sputum.  For  three  months  severe  right  sciatica. 
Some  loss  of  weight.  Autopsy  showed  double  crypt- 
orchid.  Diagnosis,  chorio-epithelioma  of  right  testis 
with  metastases  to  retroperitoneal  lymph  nodes, 
rupture  into  inferior  vena  cava,  secondary  growths 
in  lungs,  liver,  myocardium,  spleen,  Udneys, 
stomach,  intestine. 

Case  42.  1905.  Mantovani  (45).  Male,  age  52. 
Right  cryptorchid.  Father  of  six  children.  For 
seven  months  pressure  in  abdomen,  anorexia,  loss  of 
weight.  For  one  month  abdominal  mass.  Laparot- 
omy. Excision.  Operative  recovery.  End  result 
not  given.    Diagnosis,  cancer. 

Case  43.  1905.  Wyeth  (83).  Male,  age  30. 
Left  cryptorchid.  Right  testicle  in  inguinal  canal. 
Right  inguinal  hernia.  No  children.  Lost  15 
pounds  in  weight.  Laparotomy.  Double  castra- 
tion. Well  four  months  after  operation.  Diagnosis, 
sarcoma  of  both  testes. 

Case  44.  1905.  Stiles  (77).  Male,  age  39. 
Right  cryptorchid.  For  seven  months  attacks  of 
abdominal  pain  of  short  duration  with  frequency  of 
urination.  Laparotomy  disclosed  strangulated  sar- 
comatous right  testicle.  Excision.  Operative 
recovery.    Well  three  months  later. 

Case  45.  1906.  Blanck  (7).  Male,  age  37. 
Right  cryptorchid.  For  one  month  abdominal  pain, 
poor  appetite,  and  constipation.  Laparotomy. 
Excision.  Free  from  recurrence  two  years  and  ten 
months  after  operation.     Diagnosis,  carcinoma. 

Case  46.  1906.  Cocuzza  (14).  Male,  age  34. 
Double  cryptorchid.  For  five  years  abdominal 
tumor.  Laparotomy.  Excision.  Operative  recov- 
ery.   End  result  not  given.    Diagnosis,  sarcoma. 

Case  47.  1906.  Cocuzza  (14).  Male,  age  27. 
For  eighteen  months  mass  size  of  hen's  egg  in  right 
lower  abdomen.  Excision.  Operative  recovery. 
End  result  not  given.    Diagnosis,  sarcoma. 

Case  48.  1907.  Le  Conte  and  Crispin  (42). 
Male,  age  28.  Double  cryptorchid.  Acute  history 
of  abdominal  pain,  fever,  and  vomiting.  Examina- 
tion showed  generalized  abdominal  tenderness  and 
tumor  mass  in  right  lower  abdomen.  Laparotomy 
for  appendix  abscess  with  spreading  peritonitis. 
Instead  a  strangulated  large  round-celled  sarcoma 
with  pedicle  attached  about  two  inches  above 
internal  ring  found.  Excised.  Weight  410  grams. 
Operative  recovery.    End  result  not  given. 

Case  49.  1907.  StefanoflF  (76).  Male,  age  32. 
Double  cryptorchid.  Recurrent  attacks  of  abdom- 
inal pain,  tenderness,  nausea,  and  diarrhcea.  Lap- 
arotomy. Inoperable  retroperitoneal  mass  with 
many  smaller  tumors.  Death  six  days  later. 
Autopsy.  Teratoma  with  metastases  only  on  serosa 
of  intestine  and  mesentery. 


Case  50.  1907.  Boese  (9).  Male,  age  38. 
Father  of  six  children.  For  seven  months  paia  in 
abdomen,  and  mass.  Laparotomy.  Ezdsion. 
Weight  of  mass  no  grams.  Pedicle  attached  to 
retroperitoneal  tissue  in  left  iliac  fossa  and  had  half 
a  twist  in  it.  Operative  recovery.  End  result  un- 
known.   Diagnosis,  strangulated  sarcoma  testis. 

Case  51.  1907.  Osier  (59).  Male,  age  29. 
Double  cryptorchid.  Double  inguinail  hernia. 
Effeminate.  For  eight  weeks  abdominal  mass,  loss 
of  fiesh  and  strength.  Considerable  ascites.  Lapa- 
rotomy.   Inoperable.    Died  one  month  later. 

Case  52.  1907.  Osier  (59).  Male,  age  46. 
Left  cryptorchid,  and  left  inguinal  hernia.  Pain 
in  the  abdomen  for  three  weeks.  Increasing  consti- 
pation.   Diagnosis,  sarcoma. 

Case  53.  1907.  Osier  (59).  Male,  age  45. 
Right  cryptorchid.  Pain  in  abdomen  for  three 
months.  Laparotomy.  Inoperable.  Death  nine 
months  after  onset  of  symptoms.  Diagnosis,  sar- 
coma. 

Case  54.  1909.  Kaltenbach  (35).  Male,  age  29. 
Double  cryptorchid.  For  three  weeks  weakness  of 
left  leg.  For  eight  days  swelling  of  leg.  Laparotomy 
showed  inoperable  mass.  Died  two  days  later. 
Autopsy  showed  sarcoma  of  ]eft  testicle  with  metas- 
tases into  retroperitoneal  and  preaortic  lymph  nodes, 
and  around  rectum  and  sigmoid.  Atrophied  right 
testis.  Double  right  kidney  and  double  right  ureter, 
left  hydronephrosis  and  angioma  of  liver. 

Case  55.  19 10.  Pfaff  (61).  Male,  age  38. 
Familial  history  of  cancer.  Left  cryptorchid  and 
inguinal  hernia.  For  three  months  point  of  soreness 
in  lower  abdomen.  Pain  during  coitus.  Laparoto- 
my. Mass  with  pedicle  attached  to  internal  ring 
excised.  Reported  five  months  later  as  dying  from 
recurrence.    Diagnosis,  large  round-celled  sarcoma. 

Case  56.  1910.  Sabella  (68).  Male,  age  23. 
Right  cryptorchid.  Three  months  previously  left 
sarcomatous  scrotal  testicle  removed.  Had  noted 
for  years  a  mass  in  right  lower  abdomen,  recently 
enlarging.  Laparotomy.  Excision.  End  result  not 
given.    Diagnosis,  sarcoma. 

Case*  57.  191 2.  Tinunurti  (79).  Male,  age  35. 
Right  cr3rptorchid.  For  two  months  pain  in  abdo- 
men and  thorax.  Autopsy  showed  mass  adherent 
to  ileimi,  sigmoid,  rectum,  and  bladder.  Metastases 
in  lung,  liver,  kidney,  pancreas  and  brain.  Crypt- 
orchidism, not  noted  until  autopsy.  Diagnosis, 
chorio-epithelioma. 
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SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


EDUCATIONAL   WORK    IN   CARCINOMA  OF  THE   UTERUS^ 

By  HOWARD  C.  TAYLOR,  M.  D..  New  York  City 


IT  is  not  my  intention  at  this  meeting  to 
consimie  any  time  in  recalling  to  your 
attention  the  high  mortality  from  car- 
cinoma of  the  uterus  in  this  country,  nor 
the  bad  results  of  our  operative  interference. 
From  papers  read  before  this  society  last 
year,  from  general  medical  literature,  and 
from  our  own  personal  experience,  each  of  us 
is  convinced  of  the  unsatisfactory  position  of 
carcinoma  work  in  this  country.  We  have 
made  great  advances  in  operative  technique, 
we  do  a  far  more  extensive  operation  now  than 
was  done  even  a  few  years  ago,  but  our  re- 
sults are  universally  bad.  We  all  know  that 
the  cases  come  to  us  late  and  at  a  period  when 
little  can  be  done,  but  we  know  that  many 
cases  of  carcinoma  of  the  uterus  are  of  a  rel- 
atively small  degree  of  malignancy,  that  it 
remains  a  local  disease  for  a  considerable  time, 
and  it  is  our  belief  that  if  we  had  seen  the 
cases  at  an  earlier  stage  of  the  disease  that  we 
could  probably  have  cured  some  of  the  pa- 
tients. Furthermore,  we  learn  from  the 
patient  in  many  cases  that  she  noticed, 
months  before  she  applied  for  relief,  s)miptoms 
which  to  our  minds  were  the  early  manifesta- 
tions of  the  disease,  and  which  the  patient 
ignored,  partly  through  neglect  but  largely 
through  ignorance.  Not  infrequently  we 
learn  from  the  patient  that  months  before  she 
consulted  a  physician,  who  made  no  examina- 
tion nor  any  attempt  to  attain  an  exact  diag- 
nosis nor  to  institute  proper  treatment  for  the 
condition. 

The  question  before  us  to-day  is  this  igno- 
rance of  women  in  regard  to  the  early  symp- 
toms of  carcinoma  of  the  uterus,  and  tMs 
ignorance,  or  neglect,  or  indifference  to  their 
responsibilities  of  American  physicians.  The 
real  extent  of  this  ignorance  and  neglect  is 
well  illustrated  by  statistics  given  in  the  re- 
port of  the  Cancer  Commission  of  the  Penn- 
sylvania State  Medical  Society,  of  which  Dr. 
J.  M.  Wainright  of  Scranton  is  chairman.  In 
an  analysis  of  eighty-two  cases  of  carcinoma 
of  the  cervix,  it  was  found  that  there  was  an 


average  loss  of  one  year  between  the  time  the 
first  symptoms  were  noticed  and  the  patient 
came  to  a  radical  cure,  and  that  the  average 
time  lost  between  the  first  consultation  with  a 
physician  and  the  operation  was  eight  months. 
Are  we  not,  as  members  of  the  American 
Gynecological  Society,  a  national  society  the 
object  of  which  is  "the  promotion  of  knowl- 
edge in  all  that  relates  to  the  diseases  of 
women,"  at  least  indirectiy  and  in  part  re- 
sponsible for  this  condition  of  affairs? 

During  the  past  year,  I  have  frequently 
discussed  with  medical  men,  the  advisability 
of  the  campaign  directed  toward  the  educa- 
tion on  the  subject  of  carcinoma  of  the  uterus, 
in  order  that  we  may  get  the  cases  for  opera- 
tion at  an  earlier  period.  Practically  every- 
one admits  the  advisability  of  doing  this. 
There  are,  however,  some  differences  in  the 
minds  of  different  men  as  to  the  best  methods 
of  doing  it.  One  set  of  men  believes  that  it 
is  wise  to  direct  our  attention  entirely  to  the 
medical  profession,  and  to  leave  to  the  in- 
dividual physician  the  responsibility  of  teach- 
ing his  own  patients  the  early  symptoms,  the 
necessity,  of  examination,  and  the  course  to 
follow  in  carcinoma  of  the  uterus.  Another 
set  of  men  believes  that  the  better  way  is 
to  go  directiy  to  the  laity  with  the  idea  of 
giving  them  certain  definite  simple  S3anptoms 
which  they  can  readily  understand,  telling 
them  that  these  s)miptoms  may  indicate 
cancer,  not  that  they  necessarily  do,  but  that 
they  may  indicate  cancer,  and  teaching  them 
the  importance,  when  these  symptoms  are 
present,  of  going  to  a  competent  surgeon  for 
examination  and  such  subsequent  treatment, 
if  any,  that  may  be  necessary.  It  is  my  be- 
lief that  both  methods  should  be  used.  I  be- 
lieve that  there  is  much  to  be  accomplished 
by  repeatedly  impressing  the  physician  with 
the  necessity  of  early  diagnosis  if  anything  is 
to  be  accomplished  in  the  treatment  of  car- 
cinoma of  the  uterus,  and  of  his  direct  re- 
sponsibility if  any  case  comes  under  his  care 
and  she  is  not  given  the  benefit  of  an  examina- 


^Read  before  the  American  Gynecological  Society,  Washington,  D.  C,  May  7,  X013 


TAYLOR:    EDUCATIONAL   WORK   IN   CARCINOMA  OF   UTERUS 


721 


tion  to  determine  the  cause  of  such  symptoms 
as  she  may  have.  I  believe,  however,  that  it 
is  not  best  nor  wise  to  leave  to  the  general 
practitioner  the  teaching  of  their  women 
patients.  Furthermore,  and  I  believe  that 
this  is  an  important  one,  I  know  of  no  better 
way  to  impress  upon  the  general  practitioner 
his  personal  responsibility  for  the  proper 
handling  of  the  cases  that  come  under  his 
care,  than  the  knowledge  that  the  laity  has 
been  told  by  competent  authorities,  certain 
definite  things  as  regards  cancer,  and  that  the 
laity  will  know  if  he  makes  any  mistake  in  an 
individual  case.  If  a  general  practitioner 
knows  that  any  mistake  he  makes  in  regard 
to  cancer  will  be  known  to  the  community, 
he  will  be  more  careful  that  such  a  mistake 
does  not  occur  and  that  the  doubtful  case  is 
in  the  hands  of  some  one  who  knows  how  to 
give  her  the  benefit  of  the  most  modern  meth- 
od of  diagnosis.  If  we  could  teach  women 
that  any  lump  in  the  breast  may  be  a  cancer 
and  that  the  only  way  to  be  absolutely  sure 
whether  it  is  or  not,  is  to  remove  it  and  have 
it  examined  microscopically,  few  general 
practitioners  would  have  the  courage  to  make 
a  positive  diagnosis  that  any  lump  in  the 
breast  is  a  benign  condition  and  does  not 
need  removal.  This  fact  is  well  illustrated 
by  the  attitude  of  the  laity  in  regard  to  ap- 
pendicitis at  the  present  time.  It  is  no 
longer  necessary  to  urge  an  operation  for 
appendicitis;  as  soon  as  the  diagnosis  of  acute 
appendicitis  is  made,  the  family  wants  to 
know  how  soon  it  can  be  done  and  to  what 
hospital  the  patient  should  be  sent.  The 
physician  who  makes  a  mistake  in  the  diag- 
nosis of'  appendicitis  or  neglects  an  early  op- 
eration risks  his  reputation  in  the  community 
in  which  he  Uves. 

This  is  as  it  should  be,  and  as  it  should  be 
relative  to  carcinoma  of  the  uterus,  and  as  it 
will  be  when  the  laity  has  the  same  knowledge 
of  carcinoma  of  the  uterus  that  it  now  has  of 
appendicitis.  The  mere  fact  that  the  physi- 
cian knows  that  his  patient  has  been,  or  may 
have  been,  taught  this  simple,  clean-cut  fact 
will  make  him  more  alert  as  to  the  condition 
himself. 

In  regard  to  the  way  that  such  a  campaign 
should  be  carried  on,  it  should,  I  think,  be 


conducted  on  the  same  plan  that  any  pub- 
licity campaign  is  conducted.  There  is  be- 
yond question  a  perfectly  legitimate  use, 
even  for  a  medical  man,  of  the  publicity  man 
and  press  agent.  He  is  constantly  used  in 
the  political  world  and  the  business  world, 
and  there  is  no  reason  why  we  should  not  also 
use  him  to  accomplish  medical  ends.  There 
is,  at  present,  a  very  definite  public  health 
movement  going  on  throughout  the  country. 
Newspapers  and  periodicals  of  the  highest 
t)Tpe  will  now  accept  and  publish  articles 
that  they  would  not  dream  of  doing  five 
years  ago.  Journals  now  are  willing  to 
.accept  articles  on  eugenics  and  on  venereal 
diseases  and  they  would  certainly  not  make 
any  objection  to  articles  on  such  subjects  as 
carcinoma  of  the  uterus  and  carcinoma  of  the 
breast.  A  number  of  very  prominent  month- 
ly and  weekly  papers  have  signified  their 
willingness  to  publish  such  articles  for  us. 

In  considering  any  definite  plan  to  under- 
take a  campaign  of  education  on  the  subject 
of  carcinoma  of  the  uterus  it  must  be  imder- 
stood  that  it  will  involve  a  great  deal  of  labor 
over  a  considerable  period  of  time,  running 
probably  into  years,  and  that  the  direct  result 
may  be  diflScult  to  see.  It  should  be  imder- 
taken  only  with  the  conviction  that  it  is  the 
right  thing  to  do,  and  with  a  willingness  to 
continue  it  because  of  that  beUef  even  if  the 
results  are  not  directly  apparent.  The  labor 
involved  is  such  that  there  is  probably  no 
man  or  group  of  men  engaged  in  clinical 
practice  of  medicine  who  will  have  the  time 
to  devote  to  carrying  it  out.  Therefore  it 
must  be  done  largely  by  laymen.  It  would, 
however,  be  necessary  that  the  work  should  be 
carried  on  under  defiiiite  medical  supervision. 

A  campaign  of  education  on  the  subject  of 
cancer  is  not  unlike  the  campaign  of  education 
that  has  been  carried  on  during  the  past  few 
years  on  the  subject  of  tuberculosis,  and  we 
axe  fortunate  in  being  able  to  profit  by  the 
experience  gained  in  that  work. 

In  the  educational  work  on  tuberculosis 
there  has  been  located  in  New  York  a  con- 
trolling force  which  has  had  the  general  direc- 
tion of  the  work,  with  a  large  nimaber  of  sub- 
conmiittees  throughout  the  country.  Free 
use  has  been  made  of  the  newspapers  and 
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magazines  in  the  publication  of  articles  and 
press  bulletins.  These  articles  and  press 
bulletins  are  written  largely  from  choice  by 
laymen.  These  press  bulletins  are  short 
articles  of  one  himdred  to  five  hxmdred  words 
on  the  relationship  of  tuberculosis  to  some 
popular  subject,  as  a  news  item  and  mailed  to 
about  eight  thousand  newspapers  about 
every  two  weeks.  There  is  in  this  a  large 
amount  of  publicity  at  a  comparatively  small 
expense.  Frequent  use  is  also  made  of  ex- 
hibits, lectures,  circulars,  etc.  The  subcom- 
mittees or  local  societies  throughout  the 
country  assist  in  local  lectures  and  papers, 
distribution  of  literature,  etc.,  under  the  direc- 
tion of  the  central  body. 

If  this  work  is  imdertaken  there  should  be  a 
central  committee  composed  of  rather  a  large 
number  of  men  who  would  have  a  general 
direction  of  the  work,  and  general  supervision 
of  all  literature.  It  would  be  necessary  for 
this  committee  to  employ,  on  a  fair  salary, 
some  laymen  to  take  over  the  detail  work  of 
the  movement,  including  writing  of  any 
articles  to  appear  in  the  magazines  and  also 
such  press  bulletins  as  may  be  sent  out  to  the 
newspapers  throughout  the  country. 

One  of  the  first  essentials  in  the  early  recog- 
nition of  carcinoma  of  the  uterus  is  the  routine 
microscopic  examination  of  tissue  removed 
from  every  suspicious  case.  This  microscopic 
examination  of  all  tissue  removed  in  any  case 
should  be  within  the  reach  of  every  woman 
and  should  be  free  to  every  woman  who  can- 
not easily  afford  to  pay  for  it.  The  Board  of 
Health  in  New  York  and  other  cities  has  for 
years  made  without  charge  the  bacteriological 
examinations  necessary  to  positively  diagnose 
or  exclude  diphtheria.  It  has  furnished  the 
necessary  sterile  tubes,  estabUshed  receiving 
stations,  and  made  the  collections  in  order  to 
get  all  the  doubtful  cases  by  making  it  easy  to 
both  physician  and  patient.  To  accomplish 
this  same  end,  there  should  be  an  arrange- 
ment made  for  the  free  examination  of  all 
suspected  tissue.  The  nature  of  this  arrange- 
ment would  vary  in  different  places.  In  a 
dty  like  New  York,  it  should  be  possible  to 
have  this  done  in  the  Board  of  Health  labor- 
atories, and  I  think  it  would  not  be  difl&cult 
to  make  such  an  arrangement.     Under  some 


circiunstances,  this  work  might  be  under- 
taken in  the  laboratory  of  a  medical  school  or 
hospital.  From  small  places  the  tissue,  prop- 
erly preserved,  could  be  mailed  to  a  larger 
center.  Detailed  instruction  for  removing 
tissue,  preserving  and  mailing  it  to  the  proper 
place  should  be  in  the  hands  of  every  physi- 
cian. In  short,  the  microscopic  examination 
of  all  doubtful  tissue  is  a  legitimate  public 
expense  and  it  is  my  belief  that  it  is  oiu:  place 
to  show  the  public  the  importance  and  ne- 
cessity of  these  examinations  and  that  the  ex- 
pense will  be  met. 

There  are  in  this  coxmtry  no  reliable 
statistics  on  carcinoma  of  the  uterus.  This 
was  well  illustrated  by  the  papers  read  before 
this  society  last  year.  A  few  men  have  a 
small  list  of  cases,  but  we  have  no  correct 
estimate  of  the  number  of  cases  in  the  coimtry, 
the  percentage  of  operability  nor  cures.  We 
have  in  fact  very  little  that  we  can  state  to 
the  public  that  is  based  on  accurate  statistics, 
and  can  only  make  the  abstract  statement  — 
based  on  experience  and  opinion,  but  not  on 
accurate  statistics  —  that  if  the  case  is  seen 
early  we  can  effect  a  cure  in  many  cases.  The 
securing  of  accurate  statistical  information  on 
cancer  of  the  uterus  in  the  United  States 
should  be  an  important  function  of  this 
general  committee,  and  to  accomplish  this 
the  free  examination  of  tissue  should  depend 
on  the  willingness  of  the  physician  to  keep  the 
committee  (possibly  through  the  laboratory 
making  the  examination)  informed  as  to  the 
course  and  outcome  of  the  case. 

In  this  way  accurate  statistics  based  on  re- 
liable examinations  would  be  obtained.  One 
of  the  duties  of  this  central  committee  which 
is  of  the  greatest  importance  is  the  formation 
of  subcommittees  or  societies  to  carry  on  the 
work  in  different  places.  Educational  work 
is  always  largely  local.  Men  in  one  state 
cannot  educate  women  in  a  distant  state  as  it 
must  be  done  locally.  The  formation  of 
these  subcommittees  or  societies  should  be 
done  with  great  care  because  unless  the  right 
men  are  placed  in  charge  nothing  will  be 
done.  These  conmiittees  should  be  made  up 
so  far  as  possible  of  members  of  the  American 
Gynecological  Society,  but  in  such  states  or 
parts  of  the  coimtry  where  we  have  no  mem- 
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bers  the  committee  should  be  made  up  of 
medical  men  who  are  not  members  of  this 
society  but  who  are  interested  in  the  work. 
Use  shoidd  also  be  made  of  any  society  or 
organization  that  is  interested  in  the  work  and 
wiUing  to  take  a  part  in  it.  The  general  com- 
mittee, made  up  of  men  more  particularly 
interested  in  the  subject  and  possibly  more 
directly  interested  in  the  success  of  the  move- 
ment, would  act  as  an  advisory  committee  to 
these  subcommittees  in  a  general  way,  sug- 
gesting what  is  wise  to  do  in  different  com- 
mimities. 

As  an  outline  of  what  these  local  committees 
might  do  I  would  suggest  the  following  things: 

It  might  be  that  each  county  society  in  tiie 
state  hold  at  least  one  meeting  a  year  on  the 
subject  of  cancer,  laying  particular  stress  on 
the  importance  of  early  s3maptoms  and  the 
early  operation. 

It  could  see  that  the  local  medical  journals 
carry  in  repeated  editions,  as  one  of  the  New 
York  medical  journals  offered  to  do  for  me,  a 
short  article  giving  the  early  symptoms  of 
carcinoma  of  the  uterus,  in  order  to  impress 
them  more  forcibly  on  the  minds  of  medical 
men.  The  notices  sent  out  by  these  medical 
societies  might  include  short  notices  of  the 
early  symptoms  of  carcinoma  of  the  uterus. 

The  notices  of  the  Medical  Society  of  the 
Coimty  of  New  York,  for  some  years  past, 
have  contained  a  small  card  relative  to  the 
milk  commission.  It  would  seem  to  me  that 
possibly  they  would  be  willing  now  to  drop 
the  notices  of  the  milk  commission  for  a  time 
and  enclose  instead,  or  possibly  along  with  it, 
a  card  containing  the  early  symptoms  of 
carcinoma  of  the  uterus.  Not  that  the  med- 
ical men  do  not  know  these  but  in  order  to 


impress  more  definitely  on  their  minds  the 
necessity  of  pa3dng  attention  to  these  symp- 
toms. So  much  for  the  further  education  of 
the  medical  men  in  a  given  community. 

So  far  as  the  education  of  the  people  them- 
selves is  concerned,  nothing  would  be  more 
important  than  more  careful  education  of  all 
trained  nurses.  Every  class  graduating  from 
a  training  school  should  have  one  or  more 
lectures  on  the  s)miptoms  and  the  importance 
of  the  recognition  of  these  symptoms  in  car- 
cinoma of  the  uterus.  Because  no  class 
learns  the  s)miptoms  from  patients  earlier 
than  the  nurses.  If  nurses  knew  the  im- 
portance of  irregular  bleeding  we  would  get 
some  cases  earlier.  In  other  coimtries  tiie 
education  of  midwives  on  the  subject  of  car- 
cinoma of  the  uterus  has  brought  very  favor- 
able results.  While  the  results  in  this  coimtry 
are  not  so  striking,  certainly  in  our  large 
cities  such  as  New  York,  where  the  midwives 
deliver  a  very  definite  percentage  of  women 
and  their  influence  among  a  certain  class  in 
the  cormnunity  is  very  definite,  there  is  no 
question  that  much  could  be  accomplished 
by  more  careful  education  of  midwives  as  to 
symptoms  of  carcinoma  of  the  uterus. 

The  local  committees  should  be  prepared  to 
deliver  lectures  on  the  subject  of  carcinoma 
of  the  uterus  and  its  early  symptoms  and  the 
importance  of  early  operation,  before  any 
body  of  women  who  express  the  desire  for 
such  information.  It  might  include  women's 
clubs,  school  teachers,  mothers*  clubs  and  so 
on.  In  general  the  subcommittees  should  be 
ready  to  co-operate  with  the  main  central 
committee  and  carry  out,  in  its  own  commu- 
nity, work  done  in  other  places  by  similar 
committees. 
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LESIONS    OF    THE    HYPOPHYSIS     FROM    THE    VIEWPOINT    OF     THE 

SURGEON 

By  CHARLES  H.  FRAZIER,  M.  D.,  Philadelphia 


DURING  the  past  six  years  or  more,  the 
hypophysis  has  been  the  object  of 
study  from  many  points  of  view. 
Elaborate  contributions  have  been 
made  to  the  physiology,  the  pathology,  and 
the  treatment  of  pituitary  disturbances,  but 
despite  the  number  of  experiments,  despite  the 
nmnber  of  autopsies  and  of  operations,  there 
remain  many  problems  in  the  pituitary  ques- 
tion still  unsolved. 

Many  of  these,  if  not  most  of  them,  are  of 
more  than  academic  interest,  and  vitally  con- 
cern the  surgeon  in  his  efforts  to  deal  intelli- 
gently with  the  manifold  expressions  of  hy- 
pophysial disorder.  Not  the  least  of  these  is 
the  question  as  to  whether  one  qt  all  of  the 
component  parts  of  the  hypophysis  are  essen- 
tial to  life.  It  is  not  necessary  to  refer  in 
detail  to  the  investigations  of  Horsley,  Biedl, 
Friedmann  and  Maas,  Lomonaco,  Fichera, 
Gemelli,  Gaglio,  Allen  and  Sweet,  on  the  one 
hand;  or  of  Marinesco,  Vassale  and  Sacchi, 
Gatta,  Caselli,  Pironne,  Paulesco,  Garnier, 
Thaon,  Livon,  Narbout,  and  Gushing  on  the 
other.  Suffice  it  to  say  that  they  are  abso- 
lutely contradictory  in  their  results.  From 
the  standpoint  of  accuracy  in  observation,  and 
delicacy  and  refinement  in  technique,  nothing 
is  left  to  be  desired  in  the  research  of  Sweet 
and  Allen,  who  assert  imequivocally  that  the 
removal  of  the  entire  hypophysis  is  not  in- 
compatible with  the  metabolic  processes 
essential  for  the  maintenance  of  life.  Irrespec- 
tive of  the  methods  of  exposure,  the  surgeon 
is  confronted  at  once  with  the  problem  as  to 
how  much  tissue  may  be  removed  at  any  given 
operation.  Could  anything  be  more  unsatis- 
factory for  the  surgeon  after  exposure  of  a 
lesion  than  to  be  imcertain  as  to  how  best  to 
deal  with  it?  I  have  gone  over  in  great  detail 
the  descriptions  of  many  operations  by  many 
operators,  and  have  been  impressed  with  the 
extraordinary  lack  of  detail  as  to  the  methods 
in  which  the  tumor  was  dealt  with.  This 
commentary  is  not  advanced  as  a  reflection 


on  the  technique  of  any  individual  or  individ- 
uals, but  cited  merely  to  call  attention  to  a 
very  serious  obstacle  that  confronts  the  sur- 
geon. The  following,  for  example,  are  quota- 
tions from  the  descriptions  of  operations  taken 
at  random :  ' '  large  fragments  of  friable  growth 
scooped  out;"  *Uarge  pulsating  mass  bulged 
through  opening  and  partially  removed;'' 
"removed  intrasellar  part  of  tumor;"  "re- 
moved large  part  of  tumor." 

Time  will  not  permit  of  any  discussion  of 
the  respective  functions  of  the  comp>onent 
parts  of  the  pituitary  body.  This,  however, 
is  not  germane  to  the  subject.  But  we  must 
revise  our  conceptions  sooner  or  later  with 
reference  to  the  symptom-complex  of  pituitary 
disease.  Were  it  possible,  it  would  be  most 
desirable  to  be  able  by  a  careful  analysis  of 
the  symptoms  to  know  in  advance  of  the 
operation  something  of  the  character  of  the 
lesion;  i.e.  whether  a  struma,  hyperplasia  or 
tumor.  As  a  matter  of  fact,  this  is  altogether 
out  of  the  question.  There  is  the  widest 
variation  in  the  expressions  of  the  disease, 
wholly  irrespective  of  the  pathological  process. 
There  has  been  an  attempt  to  distinguish 
between  the  so-called  hyperpituitary  and  the 
hypopituitary  group  of  cases,  and  yet  there 
are  many  instances  in  which  combined  in  the 
same  case  there  is  the  expression  of  both  the 
acromegalic  type  of  Marie  and  the  dystrophic 
t3^e  of  Frohlich,  and  yet  again  there  are  others 
where  there  is  no  evidence  whatsoever  of  any 
disturbance  of  the  metabolic  processes,  as  in 
two  cases  upon  which  I  recently  operated 
where  the  only  symptoms  were  due  to  pressure 
on  the  optic  chiasm  and  to  intracranial  ten- 
sion. One  of  these  patients  had  been  under 
observation  many  months,  and  yet  the  true 
nature  of  the  lesion  was  not  recognized  until 
an  X-ray  revealed  the  structural  alterations 
in  the  sella  turcica  (Fig.  i).  In  one  of  the 
cases  reported  by  von  Eiselsberg*  both 
acromegaly  and  dystrophy  phenomena  were 

>  Aich.  f.  klin.  Chir.,  xgxa,  c,  x. 
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Fig.  3,  Histological  drawing  of  portion  of  adenoma  re- 
moved from  patient  \u  whom  tbere  was  no  evidence  of 
acromegaly  or  any  other  tissue  change.  The  tumor  had 
been  present  long  enough  to  cause  atrophy  of  both  optic 


Fig.  I.  Skiagraph  of  patient  without  symptoms  pecu- 
liar to  pituitary  disease  other  than  the  be&dadie  and  optic 
atrophy,  showing  the  characteristic  enlargement  of  the 
sella  turcica. 


conspicuous;  at  the  operation  an  adenoma 
was  found  and  in  part  removed. 

The  impression  has  become  prevalent  that 
acromegaly  is  the  result  of  a  hypersecretion 
such  as  might  accompany  simple  hyperplasia 
or  perhaps  an  adenoma,  and  yet  there  are 
instances,  as  in  the  case  reported  by  Kocher' 
where  the  histological  examination  of  the 
tumor  revealed  a  round-celled  sarcoma. 

To  illustrate  further  the  absolute  lack  of 
conformity,  I  might  cite  one  of  my  own  cases 
as  an  example  (and  many  others  are  to  be 
found)  in  which  the  specimen  which  I  removed 
at  operation  proved  to  be  an  adenoma,  and 
yet  there  were  absolutely  no  evidences  of 
acromegaly  or  of  any  other  tissue  change, 
though  the  tumor  had  been  present  long 
enough  to  cause  atrophy  of  both  discs  (Fig.  2). 
This  phase  of  the  subject  might  be  illustrated 
in  exlenso,  but  enough  has  already  been  said 

>  Drutsclie  Ztsclir.  I.  Chir.,  1904,  c 


to  show  that  there  is  the  widest  variation  in 
the  clinical  expression  of  pituitary  lesions, 
that  the  hyperplastic  or  the  dystrophic  type, 
either  separately  or  in  conjunction,  may  owe 
their  origin  to  the  same  lesion;  and  vice  versa, 
a  similar  lesion  may  be  accompanied  by 
neither  type.  These  remarks  have  been  in- 
troduced not  to  suggest  any  discussion  of  the 
physiology  of  the  gland  either  in  its  normal  or 
perverted  state,  but  merely  to  call  attention 
to  the  fact  that  prior  to  operation  the  sur- 
geon can  surmise  nothing  of  the  character  of 
the  lesion  with  which  he  may  have  to  deal. 
The  naked  eye  appearance  of  the  growth  as 
described  by  the  operator  is  of  no  value  what- 
soever, except  in  those  cases  in  which  the 
tumor  is  a  simple  cyst.  Thus,  in  the  operative 
notes  of  a  number  of  cases  taken  at  random, 
we  find  the  following  phrases: 

"  Cystlike    structure   with  gelatinous 

contents  removed  " Hyperplasia 

"Dark  red  tumor  size  of  cherry".  . . .  Hyperplasia 

"  Cyst  size  of  hazel  nut  evacuated  and 

removed  " Chordoma 

"Soft  grayish  red  mass" Round-celled 

"Soft  grayish  mass" Fibroma 

"White  tumor  mass" Adenoma 

"  Gray  tumor  size  of  cherry  " Adenoma 
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Pig.  3.  Histological  drawing  from  a  sarcoma  oF  Ihe 
pituitary  body,  removed  from  a  patient  whose  illness  cov- 
ered a  period  of  at  least  two  years.  The  growth  was  con- 
fined to  the  sella  turcica,  did  not  involve  any  adjacent 
structures  nor  did  il  give  rise  to  metaslasis. 

Further  obstacles  are  met  in  an  attempt  to 
draw  deductions  based  upon  the  type  of  tu- 
mor, because  of  the  difficulty  in  determining 
its  precise  nature.  Thus,  even  with  experi- 
enced pathologists,  differences  of  opinion  will 
be  found  as  to  whether  a  given  tumor  is  an 
adenoma  or  a  sarcoma,  a  benign  adenoma  or 
a  malignant  adenoma,  an  epithelial  sarcoma 
or  a  carcinoma.  In  a  report  recently  rendered 
upon  one  of  my  specimens  it  was  stated  that 
"there  is  undoubtedly  an  adenomatous  condi- 
tion here  with  grossly  distended  spaces  lined 
with  epitheUal  elements  and  filled  with  a 
faintly  staining  acid  material,  strongly  sug- 
gesting the  colloidal- like  substance  seen  in 
hyperfunction.  Added  to  this  there  are  un- 
doubtedly plugs  of  epithelial  cells  of  the  type 
of  the  glandular  elements,  together  with  some 
overgrowth  of  the  connective-tissue  cell  ele- 
ments. The  diagnosis  would,  therefore,  be 
adenoma  with  a  possibility  of  adeno-carcino- 
ma,  though  the  latter  diagnosis  would  be 
open  to  dispute." 

As  to  the  life  history  of  these  tumors,  it  is 
rather  interesting  to  obser\'e  that  even  with 
those  of  a  malignant  nature  there  may  be  no 
evidences  either  of  recurrence  or  metastasis 
for  a  number  of  years  (Fig.  3).     Quoting  from 


the  series  of  von  Eiselsberg  (loc.  cit.),  there 
was  one  case  of  adeno-carcinoma  where  even 
five  and  a  half  years  after  operation  there  was 
no  evidence  of  recurrence,  another  of  angio- 
sarcoma with  no  evidence  of  recurrence  four 
and  one  half  years  after  operation,  one  of 
carcinoma  in  which  over  a  year  had  elapsed, 
and  one  characterized  as  an  epithelial  tumor 
of  a  malignant  nature  where  after  two  and  one 
half  years  there  were  no  signs  of  recurrence. 
While  at  the  present  time  pathologists  often 
disagree  in  their  histological  diagnosis,  the 
fact  remains  that  in  its  Ufe  history  there  is  not 
the  same  distinction  between  the  benign  and 
the  malignant  tumor  of  the  hypophysis  as 
there  is  between  similar  lesions  in  other  organs. 
Recognizing  the  many  obstacles  that  arise  in 
the  surgical  treatment  of  pituitarj'  lesions,  we 
have  at  least  an  encouraging  feature  in  the 
fact  that  though  the  tissue  removed  may  be 
malignant,  the  benefits  derived  from  a  given 
operation  may  continue  over  a  number  of 
years  and  this  in  face  of  the  fact  that  in  few, 
if  any,  operations  has  anything  approaching 
a  radical  or  complete  removal  been  accom- 
phshed. 

The  size  and  the  extent  of  the  tumor  is  a 
matter  of  importance,  more  especially  when 
we  come  to  consider  the  question  of  approach 
and  the  manner  of  dealing  with  pituitarj-  dis- 
orders on  the  operating  table.  The  altera- 
tion in  the  conformation  of  the  sella  turcica 
as  revealed  by  the  radiograph  is  of  great 
diagnostic  value,  and  when  the  sella  is  much 
enlarged  we  can  prognosticate  in  a  measure  as 
to  the  size  of  the  tumor  (Fig.  4).  But,  un- 
fortunately, changes  in  the  sella  turcica  are 
by  no  means  always  present,  and  whether 
small  or  large  the  tumor  may  extend  upwards 
some  distance  from  the  floor  of  the  sella  in 
various  directions.  In  none  of  the  operations 
by  the  transphenoidal  route  can  any  exact 
estimate  be  made  as  to  the  extent  of  the  lesion. 
although  the  same  cannot  be  said  of  the 
transfrontal  approach.  In  one  operation  by 
the  transphenoidal  method'  it  is  recorded  that 
a  yellowish  white  tumor  the  size  of  a  small  nut 
was  exposed  and  partially  removed;  at  the 
autopsy  twenty-four  hours  later  the  tumor 
was  found  to  extend  into  the  frontal  lobe. 

1  Wachtnegg.    Deutsche  Zlxhr.  {.  Chir..  long,  c.  ]';-3i6. 
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The  location  of  the  hypophysis  in  relation 
to  the  tumor  has  been  investigated  in  the  hope 
of  securing  further  data  in  the  problem  of  how 
best  to  approach  tl\e  h3T)0physis;  that  is,  from 
the  inferior  or  from  the  superior  aspect  of  the 
tumor.  Accurate  descriptions  of  this  rela- 
tion in  autopsy  findings  are  somewhat  mea- 
ger, but  several  records  have  been  found  in 
which  this  relation  is  accurately  described.' 
In  these  the  relation  is  described  somewhat  as 
follows:  The  principal  portion  of  the  tumor 
was  found  in  the  sella  turcica  over  the  marked- 
ly flattened  hypophysis,  or  the  tumor  had 
compressed  and  markedly  flattened  the 
hypophysis,  or  the  hypophysis  was  flattened 
out  against  the  wall  of  the  sella  turcica.  From 
an  investigation  of  available  pathological 
records,  one  gets  the  impression  that  in  the 
development  of  tumors  of  the  hypophysis,  the 
gland  occupies  a  position  on  the  floor  or  wall 
of  the  sella,  and  is  not  so  much  displaced  up- 
wards by  the  growth  but  rather  flattened  out 
against  the  floor  of  the  sella.  If  the  assump- 
tion be  true,  the  hypophysis  itself  would  be 
least  subject  to  trauma  if  it  were  approached 
from  the  superior  rather  than  the  inferior 
aspect. 

The  observations  already  made,  and  about 
to  be  made,  are  based  upon  a  careful  analysis 
of  the  records  and  findings  at  74  operations  for 
pituitary  lesions  gathered  from  varioussources. 
In  this  list  only  those  cases  are  included 
in  which  the  diagnosis  was  confirmed  either  at 
the  operation  or  autopsy,  and  excludes  cases 
in  which  the  symptoms  were  due  to  tumors  of 
adjacent  structures  not  involving  directly  or 
primarily  the  pituitary  body.  The  character 
of  the  lesion  has  been  arranged  in  tabular  form 
(Table  I),  and  of  the  total  number  there  were 
14  cases  of  struma,  22  of  adenomata,  6  of 
carcinoma,  10  of  sarcoma,  11  of  cysts  or 
cystic  tumors,  5  miscellaneous,  and  4  not 
designated. 

With  this  survey  of  the  character  of  the 
lesion  to  be  dealt  with,  we  come  to  the  phase 
of  the  subject  that  is  of  most  concern  to  the 
surgeon.  Under  what  circumstances  shall  we 
operate,  and  what  is  the  most  appropriate 
method  of  approaching  and  dealing  with  the 
lesion? 


Fig.  4.  Skiagraph  taken  of  one  patient  in  my  series  in 
which  there  was  no  unusual  enlargement  of  the  seUa  turcica. 
The  operation  revealed,  however,  a  lacge  cyst  extending 
well  beyond  the  confines  of  ihe  sella.  In  this  case,  as  in 
other  cases,  no  estimation  of  the  size  of  the  tumor  could  be 
prognosticated  from  the  radiograph. 


TABLE     I 
CHARACTER  OF  LESION 

Hyperplasia 

Struma  (chromophobe) 

Adenomata 

Cystic 

Papillary 

Malignant. 

Carcinoma 

Epilhel-carcinoma 

Epithelioma 

Adeno-epithelioma 

Malignant  tumor 

Round-celled — 

Perithelia! 

Cysts 

Cystic  tumors 

Miscellaneous 

Teratoma 

Mixe<l  teratoma 

Chordoma 

Fibroma 

Tumors  (not  designated) 

Total 
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Fig.  5.  Photograph  of  patient  with  actual  acquisition 
of  fat  and  sexual  impotence.  The  operation  upon  this 
patient  was  perfonned  not  because  of  these  sjrniptoms 
alone,  but  for  the  relief  of  continuous  headache  and  failing 


1  should  preface  these  remarks  with  the 
statement  that  the  surgery  of  pituitary  dis- 
ease is  still  in  the  developmental  stage,  and 
that  the  opinion  we  may  now  entertain  must 
be  regarded  as  tentative  and  by  no  means 
final.  There  is  still  not  enough  data  available 
to  estimate  with  any  degree  of  accuracy  how 
long  the  improvement  which  follows  opera- 
tion in  many  instances  will  last.  This  is  a 
phase  of  the  subject  which  must  be  given  con- 
sideration in  formulating  our  views  as  to  the 
indications  for  operation. 

There  are  four  features  of  pituitary  disease 
for  the  relief  of  which  operation  might  be 


considered:  acromegaly,  accession  of  fat  and 
sexual  impotence,  disturbances  of  -vision,  and 
headache.  In  view  of  the  gravity  of  the  pro- 
cedure, I  doubt  very  much  whether  we  are 
justified  in  operating  solely  for  the  purpose 
of  arresting  the  changes  of  acromegaly.  That 
is  to  say,  unless  there  are  other  symptoms  of 
a  more  distressing  character,  such  as  impend- 
ing blindness  and  violent  headache,  we  are 
scarcely  justified  in  resorting  to  so  formidable 
a  procedure  as  an  hypophysectomy.  On  the 
■other  hand,  with  the  clinical  triad  of  head- 
ache, impending  blindness,  and  acromegaly, 
some  means  of  intervention  should  be  resorted 
to  for  the  patient  who  seeks  relief.  The  mere 
acquisition  of  fat  with  sexual  impotence  is 
another  phase  which  of  itself  scarcely  justifies 
resort  to  surgical  therapy  (Fig.  5) ,  at  least  un- 
til the  influence  of  glandular  feeding  has  been 
given  a  thorough  trial.  The  character  of  the 
operation  selected  to  meet  the  various  cUnical 
syndromes  will  be  discussed  further  on. 

Technique.  Where  an  exploratory  opera- 
tion is  contemplated,  the  question  at  once 
arises  as  to  the  method  of  approach.  By  far 
the  majority  of  operations  have  been  per- 
formed by  the  transphenoidal  route,  64  out  of 
74,  but  my  experience  with  four  operations 
for  pituitary  disease  within  the  past  year  by 
the  transfrontal  route  has  lead  me  to  adopt  it 
as  possessing   certain  points  of   superiority. 

Krause'  was  the  first  to  suggest  approaching 
the  hypophysis  through  the  anterior  cranial 
fossa;  he  resected  the  frontal  bone  and  pro- 
ceeded extradurally  until  the  lesser  wing  of 
the  sphenoid  was  reached;  at  this  juncture  the 
dura  was  incised  and  the  hypophysis  easily 
exposed.  Borchard*  tried  to  remove  a  hy- 
pophysial tumor  by  the  above  method,  but 
was  obliged  to  abandon  the  operation  because 
of  haemorrhage,  Kiliani'  elaborated  Krause's 
technique  somewhat  and  advocated  immedi- 
ate incision  of  the  dura.  In  1911,  Bogojaw- 
lensky*  performed  an  operation  through  the 
anterior  cranial  fossa  with  satisfactory  result. 
and  in  191 2  McArthur*  elaborated  a  technique 
for  the  transfrontal  route,  the  essential  fea- 
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ture  of  which  was  the  temporary  resection  of 
the  frontal  fragment  and  a  portion  of  the 
orbital  roof. 

Technique  of  transfronial  approach.  The 
method  which  I  have  adopted  is  a  modifica- 
tion of  McArthur's,  in  that  an  osteoplastic 
flap  is  reflected  and  the  segment  resected  is  of 
smaller  dimensions,  consisting  only  of  the 
supra-orbital  ridge  and  a  portion  of  the  orbital 
roof.  The  following  is  a  description  of  the 
various  steps;  Prior  to  the  operation,  the 
frontal  sinuses  are  outlined  by  transillumina- 
tion, as  I  have  found  this  method  more  accu- 
rate than  the  stereoscopic  radiograph.  It  is 
desirable,  when  possible,  to  avoid  opening  the 
sinuses,  and  if  one  is  smaller  than  the  other, 
this  determines  theside  on  which  the  operation 
is  to  be  performed.  In  some  instances,  the 
sinuses  on  both  sides  are  so  large  that  one 
cannot  avoid  them,  and  while  thus  far  it  has 
not  seemed  to  affect  the  process  of  repair  and 
the  "healing  in"  of  the  resected  orbital  seg- 
ment, the  presence  of  the  open  sinus  seemed 
to  me  to  be  a  potential  source  of  infection. 
In  one  of  my  cases  the  sinuses  were  unusually 
large,  communicating  freely  with  each  other, 
and  extending  outward  as  far  as  the  external 
angular  process  (Fig.  6).  At  that  stage  of 
the  operation  in  which  the  osteoplastic  flap 
had  been  reflected  and  the  supra-orbital  ridge 
with  the  large  sinus  resected,  I  decided  to 
proceed  no  further,  restored  the  flap  and 
fragment  to  their  natural  relations,  and  closed 
the  wound.  The  wound  healed  without  com- 
plications, the  resected  fragment  became 
firmly  attached  to  its  adjacent  surfaces,  and 
later  on  I  repeated  the  operation  on  the 
opposite  side,  exposed  and  removed  a  portion 
of  an  adenoma  of  the  pituitary  body. 

The  first  limb  of  the  incision  begins  at  the 
external  angxilar  process  {Fig-  7),  follows  the 
line  and  curve  of  the  eyebrow  to  the  median 
hne  at  the  root  of  the  nose;  the  second  extends 
from  this  point  directly  upward  until  a  point 
is  reached  one  inch  within  the  hair  Hne;  the 
third  continues  within  the  hair  line  down  to  a 
point  on  the  level  with  the  external  angular 
process.  As  a  tourniquet  cannot  be  used  in 
this  as  in  other  craniotomies,  h^mostasis 
must  be  effected  with  the  aid  of  Allis  forceps 
and  hsemostats.    The  cutaneous  margins  are 


Fig.  6,  Radiograph  showing  the  characteristic  entarge- 
neot  of  the  sella  turcica  and  unusually  large  frontal  sin- 
jses  which  extend  upwards  as  far  as  the  exiernol  angular 


then  reflected  sufficiently  to  expose  the 
cranium  2  cm.  from  the  median  line  to  avoid 
the  pacchyonian  bodies,  and  2  cm.  above  the 
supra-orbital  ridge.  Two  openings  are  made 
with  the  Hudson  drill  on  either  side  of  the 
base  of  the  flap,  and  with  the  spiral  osteotome 
the  osteoplastic  flap  is  freed  and  then  reflected. 
The  supra-orbital  ridge  is  then  divided 
(Fig.  8),  using  a  Hey's  saw  rather  than  a 
chisel  or  osteotome,  as  the  former  makes  a 
very  smooth,  even  secUon,  to  the  outer  side 
just  within  the  external  angular  process  and 
to  the  inner  side  at  a  distance  of  from  2  or  3 
cm.  from  the  median  line,  according  to  the 
outer  limitation  of  the  frontal  sinus,  both 
sections  being  made  obliquely  so  that  the  re- 
sected portion  is  wedge-shaped  (Fig.  9),  and 
when  replaced  fits  snugly  in  its  place  and  can- 
not easily  be  depressed  or  dislodged  when 
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subjected  to  the  pressure  of  the  dressing  and 
bandage.  Thus,  the  contour  of  the  supra- 
orbital ridge  is  perfectly  restored.  When 
the  bone  has  been  divided  through  the  orbital 
ridge,  it  is  grasped  with  a  pair  of  sequestrum 
forceps  and  pried  loose,  carrying  with  it  a 
porrion,  large  or  small,  of  the  orbital  roof. 
(This  fragment  is  kept  in  normal  salt  solution 
at  body  temperature  until  the  wound  is  to  be 
closed.)  The  periosteum  must  then  be  sepa- 
rated from  what  remains  of  the  orbital  roof, 
and  this  must  be  done  with  great  care  and 
gentleness,  since  if  torn,  as  it  may  readily  be, 
the  rent  is  difficult  to  close  and  further  steps 
of  the  operation  are  hampered  by  the  hernia- 
tion of  the  orbital  fat  into  the  avenue  of  ap- 
proach. After  the  periosteum  has  been  freed, 
what  remains  of  the  orbital  roof  is  removed 
with  rongeur  forceps  down  to,  but  not  includ- 
ing, the  margin  of  the  optic  foramen.  The 
latter  step  is  not  necessary,  and  is  more  or  less 
tedious  in  its  execution. 

At  this  stage,  preparation  is  made  to  open 
the  sella  turcica.  Earlier  in  the  course  of  the 
operation  a  small  opening  is  made  in  the  dura 
in  order  to  allow  the  cerebro-spinal  fluid  to 
escape  freely  and  allow  of  greater  displace- 


Fig.  8.  Drawitig  showing  the  reflection  of  the  osteo- 
plastic flap  and  between  lines  (a)  and  (b)  the  portions  of  tbe 
supra-orbital  ridge  to  be  resected. 

ment  of  the  frontal  lobe.  With  suitable  re- 
tractors, the  orbital  contents  are  displaced 
downward  and  outward,  and  the  frontal  lobe 
elevated  until  a  view  is  obtained  of  the  optic 
nerve  as  it  passes  from  the  optic  foramen  to 
pass  on  toward  the  sella.  The  exposure  of 
the  opric  nerve  is  essential  as  a  guide  to  the 
next  and  important  step,  the  incision  in  the 
dura  (Fig.  lo).  The  dura  is  incised  in  a 
horizontal  direction  about  a  centimeter  above 
the  base  of  the  skull  for  a  distance  wide  enough 
to  admit  of  the  blade  of  a  retractor,  and  to 
expose  the  contents  of  the  sella.  The  subse- 
quent steps  of  the  operation  depend  upon  the 
character  of  the  lesion  to  be  dealt  with. 

Comparison  of  methods.  When  we  com- 
pare the  various  methods  of  approach  we 
must  take  into  consideration  that  by  the 
extracranial  method  most  of  the  fatal  issues 
have  been  due  to  meningiris,  and  while  by  the 
submucous  resection  of  the  septum  the  dan- 
gers of  infection  are  minimized,  the  chances  of 
infection  through  an  avenue  of  approach  as 
difficult  to  disinfect  as  the  nasal  cavities  will 
always  be  greater  than  by  any  of  the  intra- 
cranial operations.    Whether  one  uses  the 
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technique  of  Kanavel,  Halstead,  Gushing,  or 
Hirsch,  the  difficulties  of  working  in  so  con- 
tracted a  space  and  the  limited  exposure  of 
the  field  are  serious  obstacles,  at  least  to  the 
general  surgeon.  It  seems  to  me  of  the 
extracranial  methods  that  von  Eiselsberg's 
technique  is  the  most  appealing,  even  though 
the  cosmetic  results  are  not  as  desirable,  and 
von  Eiselsberg's  commentary  on  all  the  endo- 
nasal  methods  strikes  me  as  very  much  to  the 
point,  when  he  says  that  it  remains  to  be  seen 
whether  the  intranasal  procedures,  which  re- 
quire the  pecuUar  technical  skill  of  the  special- 
ist, are  to  be  left  in  the  realm  of  the  rhinologist 
rather  than  in  that  of  the  general  surgeon.  As 
a  matter  of  fact,  it  remained  for  the  specialist, 
Hirsch,  to  develop  the  technique  of  submucous 
resection,  and  to  complete  the  operation  with- 
out the  use  of  a  general  anjesthetic.  Again  by 
the  intracranial  or  transfrontal  route,  there  is 
the  advantage  of  being  able  to  determine 
with  a  greater  degree  of  accuracy  the  extent 
and  operabiUty  of  the  growth.  There  are 
records  of  12  cases  in  which  the  greater  por- 
tion of  the  tumor  was  extra-sellar  and  en- 
croached upon  one  or  both  of  the  cerebral 
hemispheres.  Of  sixty-four  tumors  operated 
upon  by  the  extracranial  method,  there  were 
twenty-four  deaths,  and  the  autopsy  in  twelve 
cases  showed  that  the  tumor  extended  some 
distance  beyond  the  confines  of  the  sella 
turcica.  Whether  these  growths  will  prove 
to  be  operable  remains  to  be  seen.  In  none 
of  the  cases  of  my  series  have  there  been  any 
of  this  character.  While  one  should  not  lay 
too  great  stress  on  the  cosmetic  results  when 
such  grave  symptoms  can  be  alleviated  as 


Fig.  10.  With  the  head  in  the  Rose  position,  after  the 
supra-orbital  ridge  and  what  remains  of  the  roof  of  the 
orbit  have  been  removed,  the  frontal  lobe  is  elevated  with  a 
retractor  and  the  orbital  contents  are  di^laced  downwards, 
exposing  the  optic  nerve  and  immediately  to  the  left  of  it, 
the  pituilary  body;  o.  c,  orhital  contents;  p.  b.,  pituitary 
body;  o.  n.,  optic  nerve. 

those  accompanying  hypophysial  lesions, 
nevertheless,  due  consideration  should  be 
given  to  this  phase  of  the  subject  in  selecting 
the  method  of  approach.  I  cannot  but  feel 
that  the  cosmetic  effect  of  the  transfrontal 
approach  leaves  nothing  to  be  desired.  After 
the  lapse  of  a  few  months,  I  have  found  the 
scar  in  the  median  line  is  scarcely  visible 
(Fig.  ..). 

Indications  for  operation.  Leaving  aside  a 
discussion  of  the  relative  merits  of  the  extra- 
cranial or  intracranial  procedures,  considera- 
tion should  be  given  to  the  special  indications, 
if  there  be  any,  for  purely  palhative  proce- 
dures, either  by  the  so-called  sella  decompres- 
sion or  by  the  conventional  temporal  decom- 
pression. There  are  available  in  the  74  cases 
that  form  the  basis  of  this  review,  records  of 
8  cases  in  which  a  temporal  decompression 
was  performed.  In  3  instances  no  further 
intervention  was  resorted  to,  2  of  the  patients 
living  two  months  after  the  decompression 
with  a  very  slight  amelioration  of  the  symp- 
toms during  the  first  part  of  the  period;  the 
other  died  in  six  hours  from  respiratory  fail- 
ure.   The  lesions  as  verified  later  by  autopsy 
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Tig.   It.     Photograph  of  patient  taken   a  yeai  after 

evacuation  of  a  cyst  of  the  hypophysis,  showing  the  incon- 
ipicuoua  character  of  the  scar  after  the  transfroiital  ap- 
proach to  the  sella  turcica. 

were,  respectively,  teratoma,  struma,  round- 
celled  sarcoma.  In  the  other  5  instances, 
there  was  improvement  in  one  case  for  i 
month,  when  a  radical  operation  was  performed 
and  a  cyst  evacuated,  in  another  there  was 
slight  improvement  for  7  years  at  the  end  of 
which  period  a  struma  was  partially  removed 
by  operation.  In  3  cases  no  improvement 
followed  temporal  decompression.  In  one 
instance,  it  was  both  preceded  and  followed 
by  a  radical  operation,  at  which  a  chromo- 
phobe struma  was  partially  removed.  In  one 
case  after  the  condition  had  remained  unaltered 
for  a  month,  it  was  followed  by  a  radical 
operation  and  the  evacuation  of  a  cyst,  after 
which  latter  procedure  there  was  marked 
improvement  —  restoration  of  vision  after 
almost  complete  blindness.  In  yet  another 
instance,  when  two  months  after  a  radical 
operation  and  partial  removal  of  struma  no 
amelioration   of    the  symptoms   had   taken 


place,  a  temporal  decompression  was  resorted 
to,  but  to  no  avail.  While  no  doubt  temfwral 
decompression  will  relieve  for  a  while  the 
symptoms  of  general  intracranial  tension,  it 
will  not  prevent  visual  disturbances  and  ulti- 
mate blindness,  nor  can  it  influence  the 
symptoms  that  arise  from  disturbance  of  the 
pituitary  function.  The  scope  of  this  opera- 
tion is  necessarily  limited. 

The  mere  removal  of  the  floor  of  the  sella 
turcica  would  seem  to  possess  greater  merit. 
If  we  assume  at  the  outset  that  the  great 
majority  of  pituitary  lesions  are  inoperable 
from  the  surgical  viewpoint,  we  must  ac- 
knowledge that  all  the  transphenoidal  meth- 
ods have  at  least  this  advantage  to  their 
credit,  since,  as  von  Eiselsberg  says,  their 
principal  feature  lies  in  the  fact  that  we  are 
able  to  estabhsh  a  decompression  and  coin- 
cidentally  remove  a  piece  of  the  tumor  or 
evacuate  a  cyst.  I  have  been  able  to  find 
only  3  instances  in  which  sellar  decompression 
was  performed  in  this  series  of  74  cases,  in 
which  the  lesion  was  verified  either  at  opera- 
tion or  autopsy.  Of  these  3  cases,  there  was 
one  case  of  acromegaly  in  which  a  sellar  de- 
compression was  followed  by  slight  improve- 
ment over  a  period  of  six  months.  A  frag- 
ment of  tissue  removed  at  operation  classed 
the  lesion  as  a  struma.  In  another  instance, 
in  which  a  fragment  was  removed  at  the  time 
of  the  opening  in  the  selJar  floor,  the  condi- 
tion remained  unaltered  during  the  four  fol- 
lowing months.  The  third  case  was  followed 
by  death  in  24  hours,  and  a  struma  was 
reported  by  the  histological  examination. 
Sellar  decompression  may  be  indicated,  as 
SchUller  suggested,  merely  as  a  diagnostic 
measure,  for  even  though  there  may  be 
symptoms  of  glandular  disturbance,  these 
may  be  due  to  extra-hypophysial  lesions,  as 
in  one  of  Hirsch's  cases,  in  which  there  was  a 
hydrocephalus  and  the  hypophysis  proved  to 
be  normal.  In  4  cases  in  which  the  lesion  has 
never  been  certified,  slight  amelioration  of 
symptoms  followed  the  seUar  decompression 
for  a  period  of  from  5  months  to  one  year. 
As  a  matter  of  fact,  sellar  decompression 
has  not  proven  to  have  more  than  a  very 
transitory  influence   on  the   course   of   the 
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Results  of  surgical  tkerapy.  Taking  our 
series  of  74  operations  of  strictly  pituitary 
lesions,  what  can  be  said  of  the  effects  of 
surgical  therapy  with  or  without  glandular 
feeding?  The  results  have  been  carefully 
analyzed  from  the  standpoint  of  the  patho- 
logical lesion,  the  chnical  syndrome  exhibited 
before  the  operation,  and  the  character  of  the 
latter,  as  to  immediate  and  ultimate  effects. 

First  of  all,  with  reference  to  the  character 
of  the  lesion,  the  prognosis  is  most  grave  in 
the  cases  of  sarcoma,  and  most  favorable  in 
the  cases  of  cyst  (Table  II).  Of  9  cases  of 
sarcoma,  in  one  there  was  temporary  im- 
provement, in  one  improvement  continued 
over  two  years,  and  seven  died.  On  the  other 
hand,  in  eleven  cases  of  cyst  seven  were  im- 
proved and  only  three  died. 

The  size  of  the  lesion  as  well  as  its  character 
influences  the  prognosis,  as  would  appear 
from  the  fact  that  in  12  of  the  24  deaths  in  64 
extracranial  operations,  the  autopsy  revealed 
an  extensive  growth  beyond  the  sella  turcica. 

Of  the  total  74  operations  by  various  opera- 
tors, there  were  29  deaths,  a  mortality  of  39.1 
per  cent,  but  these  figures  do  not  give  a  fair 
estimate  of  what  may  be  accomplished  by 
Individual  surgeons  who  have  had  larger 
experience;  thus,  von  Eiselsberg's  mortality 
in  16  cases  was  25  per  cent.,  and  Hirsch's  in 
14  cases,  21.4  per  cent.  In  the  4  successive 
intracranial  operations  in  my  own  series,  there 
were  no  fatalities.  Naturally  in  the  develop- 
mental stage  of  any  new  surgical  undertaking, 
the  mortality  will  be  high  until  experience, 
perfection  in  technique,  and  selection  of  cases 
combine  to  minimize  the  operative  risks. 

If  we  analyze  the  results  of  surgical  inter- 
ference according  to  the  clinical  syndrome,  it 
appears  that  in  24  cases  of  the  dystrophy 
group  (adiposo-geni talis  dystrophy),  15  were 
improved,  4  beyond  the  two-year  limit,  i 
temporarily  improved  with  relapse,  and  8 
died.     In  this  group  there  were: 

Struma 7  cases 

Adenomata S  cases 

Cysts S  cases 

Teratomata i  case 

Sarcoma 3  cases 

Carcinoma 3  cases 


Fig.  12.  Radiograph  of  patient  showto^  the  unusual 
widening  of  the  sella  tuicii^a  in  a  case  in  which  the  symp- 
toms of  hypophysial  disease  entirely  disappeared  after  the 
of  thyroid  extract. 


Similarly  in  the  26  cases  of  the  acromegalic 
group,  14  were  improved,  one  beyond  the  two- 
year  limit,  I  unimproved,  and  1 1  deaths.  In 
this  group  there  were: 

Hyperplasia 2  cases 

Struma 3  cases 

Adenomata 11  cases 

Sarcoma s  cases 

Carcinoma a  cases 

Cysts 2  cases 

Fibroma i  case 


Of  those  exhibiting  only  symptoms  of  gener- 
al intracranial  tension,  13  were  improved,  2 
unimproved,  and  9  died.  Of  these  there 
were: 

Struma 4  cases 

Adenomata 6  eases 

Carcinoma i  case 

Sarcoma 2  cases 

Cysts 4  cases 

Miscellaneous 7  cases 
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Jig.  X3.  Photogtapb  of  patient,  taken  two  weeks  after 
(^>eration  by  the  author's  transfrontal  method  of  approach- 
i^  tlie  sella  turdca. 

The  most  instructive  of  our  analytical  tables 
is  that  which  deals  with  the  symptoms  which 
responded  in  any  way  to  surgical  intervention. 
By  far  the  largest  percentage  of  improvements 
was  noted,  as  one  might  expect,  in  the  visual 
disturbance  (28  in  74  cEises),  next  in  order  was 
the  reUef  of  headache  (18  in  74  cases);  there 
were  only  5  instances  out  of  23  in  which 
adiposity  was  favorably  influenced,  and  in  but 
8  in  26  cases  of  acromegaly  were  there  evi- 
dences of  improvement.  The  statistics  must 
not  be  given  too  much  weight  in  the  final 
judgment  of  the  accomplishments  of  surgery, 
since  in  many  instances  the  reports  were 
published  but  a  few  months  after  the  opera- 
tion was  performed,  and  in  certain  instances 
the  damage  to  the  optic  nerve  was  such  that 
recovery  of  vision  was  out  of  the  question. 
Furthermore,  the  estimation  of  the  benefits  of 
operation  is  not  complete  unless  one  takes  into 
consideration  the  effects  of  the  supplemental 
treatment  by  glandular  feeding. 


There  are  on  record  instances  of  the  very 
positive  influence  of  glandular  feeding  upon 
various  symptoms.  One  of  the  most  striking 
of  these  was  in  a  case  of  a  young  woman  whom 
Isaw withDr.G.E.deSchweinitz.^  Therewas 
intense  headache  and  nausea,  enlargement  of 
the  sella  turcica,  cessation  of  menstniatioD. 
bitemjwral  hemianopsia,  flrst  for  colors  and 
later  for  form,  followed  by  a  gradual  dis- 
appearance of  the  entire  visual  field,  with  total 
blindness  of  the  right  eye,  lasting  twelve  days, 
and  of  the  left  eye  lasting  six  weeks  (Fig.  12). 
After  months  of  treatment,  there  was  com- 
plete restoration  of  vision  as  the  result  of  the 
administration  of  large  doses  of  thyroid  ex- 
tract, associated  with  inunctions  of  unguen- 
tum  hydrargyrum.  In  my  own  series,  there 
was  one  case  in  which  after  the  partial  removal 
of  an  adenoma,  the  administration  of  pituitar)* 
extract  was  followed  by  improvement  in 
vision,  relief  of  headache,  and  recovery  of  the 
sexual  function.  In  another,  after  the  partial 
removal  of  an  adenoma,  headache  disappeared 
and  the  sonmolence  was  very  much  less 
pronounced.  As  the  optic  nerves  were  al- 
ready atrophied,  restoration  of  vision  was  out 
of  the  question. 

Personal  experience.  My  experience  with 
the  radical  operation  for  pituitary  lesions  has 
been  limited  to  four  cases.  In  each  the  sella 
turcica  was  approached  by  the  intracranial 
(transfrontal)  route.* 

Case  i.  In  one  case  of  the  dystrophic  type  (Fig. 
11),  a  large  pituitary  cyst  was  readily  exposed  aod 
evacuated.  The  convalescence  was  uneventful  anil 
there  was  improvement  of  the  visual  disturbance  and 
headache. 

Case  2  was  that  of  a  middle-aged  man  who  bad 
many  of  the  symptoms  of  hypoplasia  of  the  gland.  1 
moderate  increase  in  weight,  loss  of  hair  and  seiual 
function,  headache  and  visual  disturbance.  The 
sella  was  filled  with  a  mass,  a  portion  of  which  iras 
removed  and  proved  on  examination  to  be  a  stnim* 
(Fig.  13).  Following  the  operation  glandular  feed- 
ing was  instituted,  and  as  a  result  of  the  combiord 
effect,  the  headache,  visual  and  sexual  disturbances 
were  favorably  influenced. 

Case  3  as  Case  4  exhibited  only  evidences  of 
intracranial  tension,  although  in  both  the  pituitary 
body  was  the  seat  of  a  tumor,  in  one  an  adenoma, 
and  in  the  other  a  sarcoma.     In  both,  unfortunately. 

>  Dc  SchwciniU  ud  Hi^ony.  J.  Am.  M.  Ab..  Sept.  ii.  i«ii. 

•  I  im  indebted  to  Dr.  Chuin  R.  Mills,  Dr.  T.  W.  Wcwnbon.  M 

Di.  J.  H.  Lloyd,  nfaa  will  report  tbeM  cues  more  fuUy.  (« tlic  prinlv 
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the  optic  nerve  was  atrophied  at  the  time  of  the 
operation.  Glandular  feeding  was  instituted  in 
both.  Somnolence  was  a  conspicuous  feature  in  one ; 
the  patient  slept  most  of  the  time  day  and  night, 
but  since  the  operation  he  has  been  out  of  bed  in 
daylight  hours  and  intellectually  is  very  much  more 
alert.  The  fourth  of  the  series  is  only  in  the  con- 
valescent stage  and  final  report  as  to  the  effects  of 
the  operation  must  be  held  in  abeyance  (Fig.  14)- 

Summary.  I  have  tried  in  this  rather 
lengthy  discussion  to  emphasize  certain 
features  which  seem  to  me  worthy  of  atten- 
tion and  consideration  at  this  juncture  in  the 
development  of  pituitary  surgery:  the  lack  of 
unanimity  of  opinion  as  to  the  function  of  the 
pituitary  gland  as  essential  to  life;  the  very 
variable  cUnical  expressions  of  pituitary  dis- 
ease; the  difficulty  in  the  pathological  classi- 
fication of  pituitary  timiors,  or  in  determining 
the  extent  or  character  of  the  lesion  prior  to 
operation;  and  more  especially  the  relatively 


Fig.  14.    Photograph  taken  during  the  convalescence  of 
patient  alter  the  removal  of  sarcoma  o(  the  hypophysis  by 
the  transfrontal  approach.     The  contour  of  the  supra- 
benignant  character  of  tumors  histologically      orbiul  ridge  has  been  fully  restored  and  the  scar  is  scarcely 


malignant. 
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I  must  concede  to  surgery  as  yet  a  com- 
paratively limited  field  in  the  treatment  of 
pituitary  disorders.  Glandular  therapy,  in- 
cluding the  use  of  both  thyroid  and  pituitary 
extracts,  should  be  given  a  fair  trial,  at  least 
until  vision  is  threatened  or  the  progress  of 
the  disease  has  proved  to  be  uninfluenced. 
There  does  not  seem  to  be  any  future  for  pure- 
ly palliative  procedures,  particularly  temporal 
decompression,  and  if  operation  is  to  be  re- 
sorted to,  it  should  consist  in  an  attempt  at 
the  removal  of  a  considerable  portion  of  the 
tumor.  There  are  well  substantiated  records 
to  show  that  in  the  accomplishment  of  this, 
the  beneficial  effects  of  the  operation  may 


extend  over  a  period  of  at  least  five  years. 
There  is  little  evidence  yet  to  show  that  the 
operation  will  be  followed  by  a  complete  retro- 
gression of  the  effects  of  perverted  tissue 
metabolism,  although  they  may  be  arrested 
and  other  subjective  symptoms,  such  as 
headache,  impending  blindness,  sonmoIeDce, 
and  psychic  disorders,  relieved.  Therefore, 
operation  should  not  be  delayed  too  long. 
As  to  the  choice  of  procediu-es,  I  advocate 
the  intracranial  transfrontal  method  as 
being  freer  from  the  risk  of  infection,  afford- 
ing a  better  exposure,  and  better  adapted 
to  the  gross  pathological  relations  of  the 
lesion. 
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THE   PROBLEM   OF   INTESTINAL   STASIS^ 

By  a.  E.  ROCKEY,  M.  D.,  Portland,  Oregon 


CAREFUL  clinical  observation  is  con- 
vincing me,  day  by  day,  that  the  ques- 
tion of  intestinal  stasis  and  its  conse- 
quent morbidity  is  one  of  the  most 
important  subjects  before  the  medical  pro- 
fession at  this  time.  Constipation  in  greater 
or  less  degree  afflicts  a  surprisingly  large  num- 
ber of  people.  In  some  its  results  appear  to 
be  trivial,  but  in  a  considerable  number  it  is  a 
definite  cause  for  occasional  or  chronic  illness. 
The  large  intestine  is  a  reservoir  for  the 
faeces.  The  contents  of  the  small  intestine 
are  liquid.  In  their  passage  through  the 
large  intestine  much  of  the  liquid  is  absorbed. 
The  most  important  part  of  digestion  and 
assimilation  has  taken  place  in  the  stomach 
and  small  intestine.  The  residue  which  is 
poured  into  the  large  intestine  for  storage  and 
further  concentration,  is  of  minor  value  in 
nutrition.  The  longer  the  contents  of  the 
large  intestine  are  delayed  in  their  evacuation, 
the  more  they  are  subject  to  bacterial  decom- 
positions. Some  of  these  may  be  harmless, 
but  some  are  harmful  by  the  production  of 
noxious  toxins,  which  are  absorbed  along  with 
the  liquid  portion  of  the  faeces.  By  reason  of 
its  size,  length,  and  structure,  the  large  in- 
testine is  adapted  to  retain  the  faecal  contents 
for  a  considerable  period  of  time,  and  its  evacu- 
ation is  largely  under  control  of  the  will. 
There  are  certain  variations  of  form  and 
position  which  tend  to  prolong  the  period  of 
evacuation.  These  variations  are  congenital 
or  acquired.  The  congenital  variations  have 
been  quite  fully  described  by  Huntington, 
and  the  acquired  variations  by  Glennard,Lane, 
and  Jackson.  The  most  common  variation  is 
midline  ptosis.  I  shall  not  at  this  time  dis- 
cuss the  causes  of  ptosis. 

As  to  the  symptoms  of  ptosis,  they  may  be 
considered  in  two  classes:  First,  the  pain 
and  other  symptoms  of  the  ptosis  itself;  and 
second,  the  symptoms  of  stasis.  The  symp- 
toms of  gastric  stasis  I  shall  not  enlarge  on 
here.  The  symptoms  of  intestinal  stasis, 
aside  from  constipation  and  discomfort,  are 

^  Read  by  invitation  before  the  annual  meeting  of  the  Southern 


the  symptoms  of  autointoxication  from  the 
pernicious  intestinal  absorption. 

Ptosis  is  undoubtedly  a  cause  of  stasis  in 
many  cases,  and  stasis  by  its  interference 
with  nutrition  and  by  its  mechanical  elonga- 
tion of  the  colon,  is  probably  a  frequent  cause 
of  ptosis.  But  ptosis  is  found  without  stasis, 
and  stasis  is  found  without  ptosis. 

Stasis  does  not  necessarily  mean  constipa- 
tion. There  are  a  few  cases  of  marked  in- 
testinal autointoxication  without  constipa- 
tion, and  there  are  many  cases  of  constipation 
where  the  autointoxication  is  only  occasional 
and  transient.  Such  apparently  paradoxical 
cases  are  illustrated  by  Figs.  3  and  20. 

Cases  in  which  autointoxication  with  con- 
stipation persists  in  spite  of  medical  and  diet- 
etic treatment  are  commonly  cases  for  surgical 
treatment.  The  cases  in  which  constipation 
exists  without  autointoxication  are  as  a  rule 
cases  that  are  curable  by  medical  and  dietetic 
treatment. 

The  treatment  of  ptosis  and  stasis  is  pro- 
phylactic, hygienic,  dietetic,  medicinal, 
mechanical  and  surgical. 

The  surgical  treatment  of  ptosis  is  the 
fastening  up  of  prolapsed  viscera. 

Many  symptoms,  both  gastric  and  intesti- 
nal, ascribed  to  ptosis,  are  symptoms  of  stasis, 
and  clear  up  when  the  stasis  is  relieved,  and 
do  not  necessarily  clear  up  when  the  ptosis  is 
relieved,  or  especially  when  attempts  are  made 
to  relieve  it. 

The  surgical  treatment  of  intestinal  stasis 
is  the  anastomosing  of  the  lower  end  of  the 
ileum  with  the  upper  end  of  the  rectum,  the 
''short-circuit"  operation  of  Lane. 

When  Metschnikoff  annoimced  that  senility 
was  due  to  the  toxic  effect  of  the  absorption  of 
the  products  of  pernicious  decomposition  in 
the  colon,  his  opinion  was  received  with  a 
generous  smile.  No  less  startling  had  been 
his  previous  discovery  of  the  phagocytic  power 
of  the  leucocytes.  That  also  had  been  re- 
ceived at  first  with  a  considerable  degree  of 
incredulity.    It  was,   however,   so   speedily 
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confirmed  by  many  other  investigators  that 
clinicians  welcome  it  as  explaining  the  phe- 
nomena of  leucocy tosis  in  acute  infective  condi- 
tions. An  important  function  of  the  phago- 
cyte is  to  remove  dead  cells  of  the  body  tissue. 
Whether  these  cells  are  destroyed  by  trauma 
or  the  results  of  infection,  it  is  the  leucocytes 
that  act  as  scavengers  to  clear  away  the 
debris.  The  necrosis  produced  by  infection  is 
the  result  of  the  toxins  developed  by  patho- 
genic bacteria.  The  infection  is  virulent  only 
by  reason  of  the  destructive  effect  of  these 
toxins.  With  pathogenic  bacteria  these  tissue 
necrosis  effects  in  the  acute  infections  are  local 
and  general.  Tissue  necrosis  takes  place  in 
the  immediate  vicinity  of  the  infection.  The 
remote  constitutional  effects  may  be  manifest 
as  nephritis  or  general  tissue  debility.  Met- 
schnikoff  explains  some  cases  of  deafness  by 
saying  that  intestinal  toxins  destroy  parts  of 
the  auditory  apparatus,  and  then  the  phago- 
cytes remove  it. 

There  are  some  other  toxins  whose  remote 
effects  in  producing  tissue  necrosis  are  more 
marked.  Post-diphtheritic  lesions  are  good 
examples.  Here  the  focus  of  infection  may  be 
limited  to  the  throat,  or  in  the  case  of  experi- 
mental diphtheria  in  a  guinea  pig  or  rabbit,  to 
a  zone  in  the  immediate  vicinity  of  the  site  of 
innoculation.  The  remote  effects,  however, 
are  seen  in  necrotic  and  hsemorrhagic  patches 
on  the  liver  or  on  the  sheaths  of  the  nerves. 
In  a  measure  the  tissues  frequently  show  a 
selective  action  for  certain  poisons.  The 
action  of  wood  alcohol  on  the  optic  nerve  will 
illustrate  this.  These  remote  destructions  of 
tissue  are  sudden  or  slow  in  proportion  to  the 
virulence  and  dose  of  the  toxin.  In  diphtheria 
or  wood  alcohol  they  are  sudden.  In  chronic 
suppuration  or  in  lead  poisoning  they  are  slow. 

Exactly  similar  is  the  poisoning  from 
intestinal  autointoxication.  It  may  be  acute 
in  both  its  local  or  constitutional  effects;  for 
example,  in  an  acute  cholera  morbus,  or  in 
that  symptom  complex  popularly  designated 
as  a  bilious  attack.  These  conditions  are 
transitory,  and  the  system  quickly  recovers. 
Not  so,  however,  when  the  disorder  is  depend- 
ent on  continuous  autointoxication.  The 
result  is  a  chronic  autointoxication  with 
destructive    effects    on    the    tissues,    which, 


though  vastly  more  varied,  are  as  definite  as 
those  of  chronic  lead  poisoning. 

It  will  suffice  to  call  your  attention  in  detail 
to  a  few  of  the  remote  constitutional  effects 
now  fairly  attributable  to  chronic  intestinal 
autointoxication.  Prominent  among  these 
are  nutritional  disturbances.  An  early  re- 
sult is  loss  of  appetite,  poor  digestion  with  a 
consequent  loss  of  weight,  poor  drculation, 
cold  hands  and  feet,  nervousness,  restiess 
sleep,  a  marked  tendency  to  localized  pains  in 
various  parts  of  the  body,  sallow  complexion, 
and  a  general  decline  of  health.  Localized 
changes  in  the  tissues  may  now  follow. 
Nephritis,  hepatic  cirrhosis,  myocarditis,  arte- 
riosclerosis, rheumatoid  arthritis  and  the  Kke, 
have  been  so  frequently  mentioned  that  it  is 
scarcely  necessary  to  repeat  the  list.  En- 
largement of  the  thyroid  gland  is  not  rare  in 
this  class  of  patients.  This  may  be  either 
cystic  or  of  the  exophthalmic  type.  Lane  has 
called  attention  to  the  frequency  of  cystic 
degenerations  in  the  breasts  of  women  of  this 
type,  and  I  have  been  able  in  a  number  of 
instances  to  confirm  his  observations.  He  also 
considers  duodenal  ulcer  an  occasional  se- 
quence of  stasis.  Startling  as  this  claim  is, 
I  am  beginning  to  believe  it.  Within  the 
past  year  I  have  operated  on  several  cases  of 
acute  perforating  duodenal  ulcer,  and  in- 
variably they  gave  a  history  of  chronic  con- 
stipation. 

One  of  these,  a  man  27  years  of  age  and  in  gener- 
al good  health,  though  slender  in  build,  ate  a  hearty 
breakfast  and  then  went  to  his  usual  work.  At  ten 
o'clock  he  was  seized  with  a  violent  abdominal  pain. 
The  obvious  remedy,  a  large  drink  of  whiskey,  was 
kindly  administered  by  a  neighbor,  into  whose  house 
he  was  taken.  A  physician  was  called,  who  prompt- 
ly diagnosed  the  perforation,  and  brought  him  to  me 
at  the  hospital.  At  operation  a  small  perforation 
was  found  in  the  first  portion  of  the  duodenum. 
This  was  stitched,  and  the  abdomen  cleansed  with 
moist  sponges.  While  doing  this  I  found  that  the 
colon  was  very  much  elongated.  The  transverse 
colon  could  easily  be  drawn  to  the  pelvis.  The 
sigmoid  was  so  long  that  I  was  able  to  bring  the  loose 
loop  through  the  incision  onto  the  lower  part  of  the 
sternum.  The  abdomen  was  closed  without  drain- 
age. The  case  being  an  acute  one,  no  history  of  the 
previous  condition  had  been  taken,  but  I  remarked 
to  those  present  that  the  case  was  undoubtedly  one 
of  extreme  constipation.  This  we  found  had  bccD 
the  case  for  some  years.     He  is  now  taking  a  daily 
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Fig.  I. 


Fig.  I.  Mrs.  B,  age  57.  Chronic  constipation  with 
autointoxication.    Extreme  nervousness. 

Fig.  2.  Mrs.  W.,  age  37.  Chronic  constipation;  thin, 
weak  and  nervous. 


dose  of  liquid  parafiine  for  the  relief  of  his  constipa- 
tion, and  presently  we  may  short-circuit  his  colon 
to  cure  him. 

In  the  study  of  intestinal  stasis  we  have  to 
deal  both  with  the  clinical  and  physical  side  of 
the  condition.  A  careful  consideration  of  the 
history  of  the  patient  is  of  the  highest  im- 
portance. That  usually  begins  with  occasion- 
al constipation,  finaUy  becoming  obstinate, 
then  possibly  alternating  with  diarrhoeas. 
Laxative-taking  in  a  general  way  for  a  greater 
or  less  period  of  time  usually  precedes  the 
first  consultation  with  a  physician.  Then 
comes  the  hygienic  advice,  more  water  drink- 
ing, and  eating  of  fruits  and  bulky  succulent 
vegetables,  and  often  times  more  laxatives. 
Many  times  such  treatment  is  successful  in 
curing  the  patient,  but  oftentimes  it  results 
simply  in  relief,  the  continuance  of  which 
depends  upon  the  continuance  of  the  remedies. 
Family  history  often  reveals  similar  cases  in 
relatives  and  ancestors.  The  intensity  of  the 
result  of  autointoxication  depends  oftentimes 
on  the  constitutional  condition  of  the  patient. 
Persons  of  feeble  constitution  often  follow  the 
downward  path  of  chronic  indigestion,  auto- 
intoxication, declining  health,  and  premature 
senility.  There  are  many  curves  in  this  path 
due  to  the  greater  or  less  efficiency  of  the 
methods  used  to  combat  the  tendency.     Prop- 


Fig.  2. 


Fig.  3- 


Fig.  3.  Mr.  Y.,  age  37.  Height  6  feet,  weight  i2i>^ 
pounds.  Rheumatoid  arthritis  of  severe  type  for  seven 
years.  Bowels  regular.  Lane's  short-circuit  operation 
done  April  i6th.  Speedy  relief  of  pain  in  joints,  improve- 
ment in  appetite  and  gain  in  weight. 

er  hygienic  and  medicinal  measures  are  cer- 
tainly of  great  value,  and  it  cannot  be  denied 
that  many  absolute  cures  are  made  in  this 
way.  It  must  also  be  agreed  that  many  cases 
are  not  cured. 

The  local  conditions  vary  much  with  the 
cause  of  stasis.  Ptosis  may  be  general,  as  in 
the  extreme  form  described  by  Glennard,  or 
it  may  be  a  midline  ptosis,  in  which  both  the 
stomach  and  colon  are  prolapsed  in  the  center, 
the  side  supports  remaining.  In  many  cases, 
however,  as  the  illustrations  herewith  pre- 
sented show,  the  stomach  retains  its  position, 
and  the  colon  alone  is  prolapsed  (Figs,  i, 
2,  8  and  13).  Ptosis  is  by  no  means  a 
universal  accompaniment  of  stasis.  There  are 
many  cases  of  extreme  and  persistent  stasis 
with  only  a  moderate  amount  of  ptosis. 

Fig.  20  illustrates  a  case  of  prolonged  constipa- 
tion of  a  severe  type  without  ptosis.  This  condition 
has  existed  for  at  least  25  years.  The  patient  is  38 
years  of  age.  An  interesting  feature  of  this  case,  not, 
however,  connected  with  her  constipation,  is  that 
the  woman  has  never  menstruated.  She  has  been 
married  15  years.  Her  nutrition  is  good,  and  the 
abdomen  rather  fat.  For  this  reason  pelvic  exami- 
nation is  not  easy.  The  lower  part  of  the  uterus  can 
be  palpated,  but  it  is  impossible  to  state  definitely 
whether  ovaries  are  present.  Uterine  sound  enters 
only  lyi  inches.  Although  the  lower  part  of  the 
canal  is  sufficiently  patulous  to  admit  the  sound 
easily,  it  then  meets  a  firm  resistance,  which  seems 


740 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


Fig.  5- 


Fig.  6. 


Fig.  4.  Mrs.  S.,  age  35,  weight  94K  pounds.  Pain 
lower  left  quadrant  for  years.  Moderate  constipation. 
Chronic  invalid. 

Fig.  5.  Mrs.  T.,  age  25,  weight  109  pounds.  Constipa- 
te indicate  either  complete  stenosis  or  the  end  of  a 
small  uterus.  The  history  is  one  of  occasional 
attacks  of  transient  autointoxication.  The  plate  is 
reproduced  for  the  purpose  of  showing  that  severe 
constipation  may  exist  with  a  high  position  of  the 
abdominal  viscera,  and  with  but  slight  constitu- 
tional disturbance. 

Stasis  may  be  due  to  the  inhibition  of  the 
peristaltic  action  of  the  intestines  by  chronic 
inflammatory  conditions  within  the  abdomen, 
particulariy  of  those  of  the  gall-bladder  or 
appendix.  It  may  also  be  caused  by  the  ad- 
hesions which  have  formed  as  a  result  of  acute 
inflammatory  attacks.  This  is  particularly 
true  of  the  appendix,  but  also  does  not  infre- 
quently result  from  acute  inflammatory 
disease  of  the  uterine  appendages  when  exten- 
sive intestinal  adhesions  have  followed. 

Some  cases  of  stasis  have  been  cured  by  the 
surgical  relief  of  the  ptosis,  but  such  opera- 
tions are  by  no  means  a  panacea,  and  failure 
has  frequently  followed  an  attempt  to  cure 
in  this  way.  The  reason  for  this  must  be 
evident  when  we  examine  X-ray  pictures  of 
the  bismuth  meal,  and  see,  as  may  be  seen 
in  the  illustrations,  that  there  are  many  cases 
of  obstinate  stasis  with  the  stomach  in  a  high 
position,  and  some  cases  with  both  the  stom- 
ach and  colon  in  normal  positions,  and  also  a 
considerable  number  of  cases  exhibiting  a 
marked  ptosis  without  stasis. 

Fig.  3  illustrates  the  case  of  a  man  37  years  of 
age,  6  feet  tall,  and  weighing  in  ordinary  street 
costume  but  i2i>^  pounds.     He  has  daily  move- 


tion  for  four  years.  Severe  autointoxication.  Lane's 
short-circuit  operation.    Cured. 

Fig.  6.  Mrs.  G.,  age  56.  Chronic  constipation.  Arthritis 
sciatica.    Invalidism. 

ments  of  the  bowels,  and  his  urine  contains  only  a 
trace  of  indican;  but  for  the  past  seven  years  he  has 
suffered  from  rheumatoid  arthritis,  that  has  now 
produced  a  considerable  deformity  of  the  joints  and 
atrophy  of  the  muscles.  For  the  past  two  years  he 
has  been  a  confirmed  invalid,  suffering  at  times  great 
pain.  His  appetite  was  poor,  and  his  mental  condi- 
tion one  of  extreme  dejection,  approaching  melan- 
cholia. Two  months  ago  I  performed  Lane's  short- 
circuit  operation,  and  the  most  marvelous  improve- 
ment has  resulted.  The  pain  has  disappeared  from 
his  joints;  the  mobility  has  increased  to  the  limit  of 
the  anatomical  changes  that  had  before  existed;  his 
appetite  has  become  almost  ravenous;  and  his  mental 
condition  is  one  of  constant  good  cheer.  If  not  to 
the  short-circuiting  of  his  colon,  to  what  other 
cause  can  this  great  change  be  attributed  when  his 
disease  had  defied  all  previous  treatment.  The 
plate  is  presented  as  showing  that  regular  move- 
ments of  the  bowels  may  exist  in  the  presence  of 
marked  ptosis;  and  yet  within  the  colon  existed 
some  condition  that  was  producing  rheumatoid 
arthritis. 

So  common  is  the  downward  midline  curve 
that  the  time  has  come  to  question  our  ideas 
of  what  constitutes  normal  position  of  the 
stomach  and  colon.  The  drawings  of  the 
anatomists  are  made  from  the  cadaver,  and 
illustrate  the  ordinary  position  of  the  organs 
in  recumbent  posture  after  death.  The  radio- 
graph of  the  bismuth  meal  has  taught  us, 
however,  that  the  extremely  high  position 
which  we  see  illustrated  in  the  books,  and 
which  we  have  been  taught  to  consider  as 
normal,  may  be  the  exception  rather  than  the 
rule.     By   the   data   we   have   accumulated 
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Fig.  7. 


Fig.  8. 


Fig.  9. 


Fig.  7.  Miss  S.,  age  33.  Constipated  for  years.  De- 
clining health.  Lane's  short-circuit  operation  recom- 
mended. 

Fig.  8.   Miss  S.,  age  30.    Severe  constipation.    Mucus 


through  the  examination  of  X-ray  pictures  of 
bismuth  meals,  even  though  an  undue  propor- 
tion of  these  may  be  of  ptosis  cases,  we  must 
consider  that  a  moderate  ptosis  may  exist 
without  in  any  way  seeming  to  be  detrimental 
to  the  general  health,  and  may  be  a  normal 
rather  than  pathological  condition.  Midline 
ptosis  of  an  extreme  degree,  while  favoring 
stasis,  does  by  no  means  universally  produce 
it,  and  stasis,  even  of  a  severe  tjrpe  with  all  of 
the  malevolent  eflFects  of  autointoxication, 
may  exist  without  ptosis. 

Constipation  may  in  the  beginning  be 
functional,  and  due  to  the  personal  habits  of 
the  individual.  He  is  negligent  to  nature's 
calls.  His  hygiene  is  bad,  particularly  in 
taking  an  insufficient  amoimt  of  fluid.  The 
results  are  constipation,  for  the  temporary 
relief  of  which  laxatives  are  resorted  to.  The 
intestine,  accustomed  to  this  stimulant,  fails 
to  respond  to  the  ordinary  stimulus,  and  stasis 
results.  Accumulations  in  the  colon  tend 
rapidly  to  produce  not  only  a  constitutional 
autointoxication,  but  local  irritation  in  the 
colon  itself.  By  contiguity  of  structure  this 
inflammatory  condition  extends  through  the 
walls  of  the  colon,  and  a  pericolitis  develops. 
This  results  in  the  throwing  out  of  plastic 


in  stools.  Pain  left  upper  quadrant.  Autointoxication 
well  marked. 

Fig.  9.  Mrs.  F.,  age  30.  Operated  for  acute  appendicitis 
nine  years  ago.  Frequent  severe  pain  in  right  lower 
quadrant  since  that  time.    Constipated. 

material,  and  the  formation  of  pericolonic 
adhesions.  These  are  at  first  fine  and  soft, 
but  eventually  become  well  organized,  and 
have  definitely  developed  blood  vessels. 
They  serve  in  a  measure  to  prevent  further 
descent  of  the  viscera,  but  these  adhesions 
are  not  always  well  placed  for  this  purpose. 
They  often  produce  kinks,  and  add  to  rather 
than  relieve  the  existing  stasis.  These  are 
the  acquired  mesenteries  of  Lane.  He  con- 
siders them  due  to  the  tension  caused  by  the 
downward  pull  of  the  viscera — the  "  crystaliza- 
tion  of  the  lines  of  force."  It  is  indeed  quite 
within  reason  to  believe  that  the  stimulus 
produced  by  imdue  tension  might  produce  a 
reaction  resulting  in  cell  proliferation,  and  that 
their  development  might  be  largely  due  to 
mechanical  action  rather  than  to  plastic 
exudate  produced  by  toxic  absorption.  They 
do  not  by  any  means  exist  in  all  cases  of  pro- 
nounced intestinal  stasis  or  ptosis,  but  they 
are  to  be  found  in  a  considerable  number. 
Lane  has  called  attention  to  the  manner  in 
which  such  adhesions  may  produce  sharp 
kinks  in  the  appendix,  and  thus  may  be  the 
cause  and  not  the  result  of  either  chronic  or 
acute  appendicitis.  This  may  explain  also 
the  reason  of  the  frequent  failure  to  cure  gas- 
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Fig.  lo. 


Fig.  II. 


Fig.  12. 


Fig.  lo.  Mrs.  C.  Severely  constipated  for  years.  Sev- 
eral attacks  of  obstipation  that  closely  simulated  ileus. 
Lane's  short-circuit  operation.  Cured.  Gain  of  i8 
pounds  in  three  months. 

Fig.  II.  Mrs.  v.,  age  38.     Severely  constipated  for 

trie  symptoms  by  the  removal  of  an  appendix 
of  this  type.  The  so-called  chronic  appendi- 
citis, which  it  is  here  admitted  is  an  actual 
entity  in  some  cases,  is  in  other  cases  a  part  of 
the  disturbances  that  result  from  stasis,  and 
not  the  primary  cause  of  it.  Where  the  so- 
called  chronic  appendicitis  is  a  secondary 
result  of  stasis,  the  sharp  kinks  observed  by 
Lane  will  be  foimd.  The  proximal  portion 
between  the  first  kink  and  the  caecum  will  be 
found  normal,  but  the  distal  portion  may  be 
either  dilated  and  contain  mucus,  or  may  be 
the  seat  of  a  more  or  less  chronic  or  acute 
inflammation.  The  formation  of  enteroliths 
beyond  this  point,  with  their  consequent  pres- 
sure necrosis  and  acute  inflammation,  are 
then  a  secondary  result  of  the  pericolitis  pro- 
duced by  the  stasis. 

Indican  in  great  excess  appears  in  the  urine 
of  many  patients  in  whom  autointoxication  is 
well  marked.  This  substance  has  received 
attention  chiefly  on  accoimt  of  the  ease  with 
which  it  is  detected  by  a  vivid  color  reaction. 
More  careful  examinations,  however,  have 
shown  that  indican  is  only  one  of  a  group  of 
toxic  substances  which  are  absorbed  from  the 
intestinal  tract  in  stasis  cases,  and  produce  by 
their  constant  presence  detrimental  effects 
upon  the  tissues.  It  must  be  considered  as 
the  flag  of  the  enemy  rather  than  the  whole 


years.    Lane's  short-circuit  operation.    Cured.     Gain  of 
30  poimds  in  five  months. 

Fig.  12.  Mrs.  B.,  age  40.  Many  years  of  constipation 
and  autointoxication.  Invalidism.  Lane's  short-circuit 
operation.    Cured. 

army,  and  its  elimination  from  the  sjrstem 
before  absorption  takes  place  must  be  regard- 
ed as  securing  elimination  of  other  toxic  sub- 
stances which  go  with  it.  Whether  this  be 
accomplished  by  improved  hygiene,  or  by 
facilitating  the  movement  of  tiie  intestinal 
contents  by  the  mechanical  device  of  Lane's 
short-circuit  operation,  the  protection  of  the 
system  is  assured,  and  improvement  of  the 
patient's  condition  follows.  The  frequent 
appearance  of  excess  of  indican  in  the  urine 
must  be  regarded  as  significant,  particularly  so 
when  it  is  associated  with  constipation  and 
general  abdominal  pain,  symptoms  which 
frequently  indicate  the  development  of  chronic 
pericolitis,  which  results  in  the  formation  of 
adhesions  and  the  development  of  the  symp- 
tom complex,  commonly  attributed  to  in- 
testinal indigestion.  Persistent  indicanuria 
is  sometimes  observed  in  lesions  of  the  mucosa 
of  the  gastro-intestinal  tract,  as  in  gastric  or 
duodenal  ulcer,  or  chronic  appendicitis,  diverti- 
culitis, or  in  neoplasms  of  the  large  intestine. 
Any  of  these  may,  however,  be  secondary 
results  of  stasis.  It  is  quite  certain  also  that 
the  frequent  appearance  of  an  excess  of  indi- 
can antedates  the  occurrence  of  the  actual 
lesion.  It  accompanies  the  primary  irrita- 
tion on  which  the  lesion  forms. 
The  position,  form,  and  time  of  passage  can 
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Fig.  13- 

Fig.  13.  Mr.  J.,  age  40.  Constipated  six  years.  Lane's 
short-drcnit  operation.    Cured. 

Fig.  14.  Mrs.  B.,  age  42.  Alternating  diarrhcea  and 
constipation.    Autointoxication. 


Fig.  14.  Fig.  15. 

Fig.  15.  Mrs.  K.  Weight  94.  Age  41. 
ing  and  constipation.  Autointoxication, 
circuit  operation.    Cured. 


Severe  vomit- 
Lane's  short- 


readily  be  ascertained  by  the  radiographic 
examination  of  the  bismuth  meal,  either  by 
the  screen  or  plates.  In  plate  examinations 
of  stasis  cases,  a  large  dose  is  given,  and  twenty- 
four  hours  later,  before  the  picture  is  taken,  a 
smaller  dose  given.  The  outline  of  both 
stomach  and  colon  is  then  taken  on  one  plate. 

The  tracings  which  I  show  you  are  enlarged 
by  placing  a  net  of  squares  in  front  of  the 
plates  in  the  illuminator,  and  drawing  the 
pictures  over  similar  squares  ruled  by  fine 
lines  on  the  paper.  This  method  gives  a 
definite  accuracy,  so  that  the  outlines  here 
shown  represent  the  shadows  produced  by 
the  bismuth  on  the  plates.  The  distribution 
is  at  times  exceedingly  peculiar,  and  some- 
times requires  an  understanding  interpreta- 
tion, though  in  the  main  they  definitely  show 
the  position,  size,  and  shape  of  both  the 
stomach  and  colon. 

It  may  be  well  for  us  to  consider  the  clinical 
side  of  this  subject  as  emphasizing  our  idea  of 
the  theoretical  side. 

Fig.  1 1  illustrates  the  case  of  a  woman  38  years 
of  age,  who  had  for  many  years  been  a  sufferer  from 
a  most  obstinate  type  of  constipation.  Enormous 
doses  of  laxatives  were  constantly  required.  In 
addition  to  this  she  was  obliged  to  resort  to  enemas, 
very  commonly  in  the  lying  position.  A  consider- 
able portion  of  her  time  each  day  was  given  to 
securing  a  movement  of  the  bowels.    This  was 


necessary  in  order  to  keep  her  in  any  degree  of  health 
and  conifort.  In  spite  of  this  she  declined  steadily 
in  health  until  finally  secondary  vomiting  super- 
vened. Before  she  came  under  my  care  vomiting 
had  been  frequent,  indeed  almost  constant,  for  a 
period  of  six  weeks.  When  the  picture  I  show  you 
was  made,  she  was  so  weak  that  it  was  with  difficulty 
that  she  could  stand  long  enough  to  have  the  plate 
holder  adjusted  and  the  exposure  made.  After  the 
picture  was  made  she  was  sent  to  the  hospital,  and 
as  the  frequent  vomiting  had  so  much  reduced  the 
fluids  in  her  tissues,  it  was  deemed  best  to  endeavor 
to  improve  her  condition.  This  was  done  by  raising 
the  foot  of  the  bed  about  ten  inches  and  administer- 
ing a  sugar  solution  per  rectum  by  the  drop  method. 
The  solution  we  commonly  use  is  a  tablespoon  of 
ordinary  cane  sugar  to  a  quart  of  water.  This  is 
the  routine  direction  given  to  the  nurses  in  the 
hospital,  and  is  more  convenient  than  drachms  and 
ounces.  I  may  say  in  passing  that  the  use  of  this 
solution,  suggested  by  my  associate,  Dr.  Barbiee,  has 
in  my  practice  almost  entirely  displaced  the  use  of 
salt  solution  by  the  drip  method  in  aU  post-operative 
cases.  In  the  case  under  consideration  this  was 
continued  several  da3rs.  Lane's  short-circuit  opera- 
tion was  then  done,  and  the  result  has  been  highly 
satisfactory,  and  I  may  even  say  spectacular  in  the 
manner  in  which  the  patient  has  been  changed  to  a 
healthy,  even  robust  woman.  She  now  has  daily 
movements  of  the  bowels,  and  from  the  time  of  the 
operation  to  the  present  has  not  taken  a  single  dose 
of  medicine.  The  operation  was  done  last  Septem- 
ber, and  by  April  9th  of  this  year  a  gain  of  thirty- 
five  pounds  in  weight  had  been  noted.  There  has 
been  a  corresponding  improvement  in  her  color  and 
in  general  demeanor.  In  other  words,  her  life  has 
been  entirely  changed. 
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Fig.  i6. 


Fig.  17. 


Fig.  18. 


Fig.  16.  Mrs.  L.,  age  65.  Weight  105  lbs.  Stomach 
trouble  since  aged  fifteen.  No  constipation.  No  stasis. 
Pain  left  abdomen,  espedaUy  after  meals.  Frequent 
vomiting  which  relieves  pain.  Greatly  improved  and 
gained  weight  by  abdommal  support,  feeding  and  rest 
after  meals.    A  case  of  ptosis  without  stasis. 

Fig.  10,  Mrs.  C.  You  will  note  here,  in  addition 
to  the  ptosis  of  the  colon,  a  considerable  ptosis  of  the 
stomach,  and  it  is  distinctly  a  midline  ptosis.  The 
stomach  falls  into  a  rather  sharp  bend  in  the  midline, 
and  it  must  be  evident  that  in  passing  out  from  the 
pylorus  a  decided  upward  movement  of  the  gastric 
contents  must  be  secured  if  the  patient  is  in  the 
upright  posture.  In  this  case,  however,  it  was  the 
intestinal  symptoms  that  were  the  most  prominent. 
Obstinate  constipation  with  an  extreme  degree  of 
autointoxication  was  present.  Bad  color,  sunken 
eyes  and  face,  and  general  appearance  of  invalidism 
was  present.  The  constipation  became  a  severe 
obstipation,  and  on  two  occasions  the  attending 
physicians  were  about  to  advise  an  abdominal  opera- 
tion for  acute  intestinal  obstruction,  when  further 
persistence  with  the  use  of  castor  oil  and  enemas 
succeeded  in  moving  the  bowels.  It  was  just  after 
the  second  of  these  attacks  that  the  patient  came 
under  my  care,  and  I  at  once  advised  a  Lane  short- 
circuit  operation.  At  operation  we  found  the  typi- 
cal acquired  mesenteries  which  Lane  describes. 
The  results  of  the  short-circuit  operation  were  as 
marked  as  those  of  the  previous  case.  An  entire 
change  in  the  condition  of  the  patient  has  resulted. 
This  patient  lives  in  a  neighboring  town,  and  I  have 
seen  her  but  once  since  she  left  the  hospital.  On 
that  occasion,  about  three  months  after  the  opera- 
tion, she  had  made  a  gain  of  18  pounds  in  weight. 
There  were  daily  movements  of  the  bowels,  her  color 
had  changed  from  a  sallow  cachetic  to  a  healthy 
pink,  and  her  expression  to  one  which  indicated  well 
the  full  joy  of  living  which  she  now  felt. 

Fig.  13,  Mr.  J.,  is  from  a  patient  presenting 
the  following  history:  Age  40,  severely  constipated 
for  eight  years,  then  followed  by  a  period  of  three 
years  of  comparative  freedom  from  constipation  and 
much  improvement  in  health,  and  then  again  con- 
stipation of  a  severer  type  for  eight  months,  during 


Fig.  17.  Mrs.  Mc,  age  45.  Always  constipated. 
Autointoxication. 

Fig.  18.  Mrs.  C.  Severe  constipation  and  gastric  dis- 
turbances.   Autointoxication. 


which  he  had  been  reduced  to  a  condition  of  in- 
validism. He  had  not  been  able  to  do  any  work. 
Lane's  short-circuit  operation  was  done  on  this  man 
on  the  occasion  of  a  recent  visit  of  Dr.  Yocum.  At 
operation  we  found  the  caecum  firmly  adherent  just 
below  the  brim  of  the  pelvis.  The  appendix  had 
rather  a  sharp  kink,  but  the  adhesions  seemed  to  be 
more  retrocaecal  than  as  though  they  had  been  caused 
by  an  acute  appendicitis.  So  firmly  was  the  caecum 
bound  down  that  the  section  across  the  ileum  was 
made  nearly  an  inch  further  than  usual  from  the 
ileocecal  valve,  in  order  to  get  proper  working 
room.  From  the  time  the  rectal  tube  was  removed, 
six  days  after  the  operation,  to  the  present  time,  this 
patient  has  had  daily  movements  of  the  bowels. 
Although  scarcely  two  months  have  passed  he  has 
made  a  most  rapid  improvement  in  general  health. 
His  appetite  has  become  almost  ravenous,  and  the 
stomach  has  proved  its  good  condition  by  promptly 
taking  care  of  all  that  is  put  into  it. 

Another  case,  of  which  we  have  no  picture,  illus- 
trates a  most  interesting  case  of  chronic  invalidism 
due  to  an  intestinal  stasis  and  autointoxication. 
This  woman  had  in  addition  to  her  constipation  much 
pelvic  pain,  probably  produced  by  a  chronic  sal- 
pingitis. For  this  several  years  ago  an  operation 
was  periormed,  and  the  right  ovary  and  tube  re- 
moved. A  ventral  hernia  followed  this  operation, 
and  her  condition  was  worse  than  before.  The 
constipation  was  varied  by  the  occasional  occurrence 
of  diarrhoea,  and  at  all  times  there  was  an  excessively 
large  quantity  of  mucus  in  the  stools.  Eight 
months  ago  appendicostomy  was  done  by  one  of  my 
colleagues  on  this  patient  for  the  purpose  of  curing  a 
chronic  colitis  by  colonic  irrigation.  An  operation 
was  also  done  for  her  ventral  hernia.  This  unfortu- 
nately failed,  and  the  hernia  recurred.  The 
appendicostomy,  however,  was  successful  in  enabling 
her  to  flush  out  her  bowels.    By  doing  this  from  one 
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Fig.  19. 


Fig.  20. 


Fig.  22. 


Fig.  19.  Mr.  D.,  age  32.  Chronic  constipation  and 
dyspepsia  for  17  years.  Appendectomy  six  months  ago 
without  relief.    Autointoxication.    Invalidism. 

Fig.  20.  Mrs.  S.,  age  37.  Constipation  for  25  years. 
Occasional  attacks  of  acute  autointoxication. 


Fig.  22.  Mrs.  S.  Obstinate  stasis.  Not  relieved  by 
medical  treatment,  massage,  hydropathic  treatment  in- 
cluding a  course  of  olive  oil  injections.  Lane's  short- 
circuit  operation  has  made  a  complete  cure. 


to  three  times  a  day,  during  the  eight  months  before 
she  came  under  my  care,  she  was  able  to  keep  in  a 
condition  of  tolerable  comfort.  It  is  interesting  to 
us  to  know  that  in  spite  of  this  long-continued 
irrigation  there  had  been  no  relief  from  the  mucus 
colitis.  In  this  condition  the  patient  came  under  my 
care.  A  stool  which  I  examined  contained  the 
customary  long  strings  of  mucus  in  great  abundance. 
In  addition  to  her  extreme  stasis  and  autointoxica- 
tion, she  had  deep  cervical  and  perineal  lacerations, 
and  evident  pelvic  disease  in  the  left  side.  At  the 
same  operation  I  amputated  her  cervix,  which  was 
the  site  of  most  extensive  cystic  degenerations  en- 
grafted on  a  very  deep  bilateral  laceration,  and 
repaired  her  perineum.  I  then  opened  her  abdomen, 
and  found  a  large  hydrosalpinx  of  the  left  tube. 
This  was  opened.  The  left  ovary,  the  one  remain- 
ing, contained  a  cyst  the  size  of  an  egg.  This  was 
opened,  and  the  lining  membrane  removed.  Lane's 
short-circuit  operation  was  then  done,  and  her 
ventral  hernia  repaired.  From  the  time  of  the  re- 
moval of  the  rectal  tube,  six  days  post-operative,  to 
the  present  she  has  had  regular  movements  of  the 
bowels,  more  frequent  than  normal  at  first,  but  now 
two  months  after  the  operation  entirely  normal. 
The  autointoxication  symptoms  have  already  en- 
tirely disappeared.  She  has  been  speedily  restored 
to  good  health  by  operation,  when  complete  colonic 
flushing  from  one  to  three  times  a  day  for  eight 
months  had  failed. 

Fig  22  illustrates  a  case,  showing  conclusive- 
ly the  failure  of  most  thorough  medicinal  treatment 
and  irrigations  of  all  sorts  to  cure  an  obstinate 
stasis,  that  was  promptly  cured  by  a  short-circuit 
operation.    The  patient  is  the  wife  of  a  physician. 


who  is  superintendent  of  a  sanitarium,  and  has  had 
much  hydropathic  treatment  and  massage.  This 
included  a  course  of  olive  oil  injections  given  in  the 
knee  chest  position.  By  constant  use  of  such  treat- 
ment she  was  barely  able  to  keep  out  of  the  invalid 
class,  and  at  the  slightest  remission  suffered  much 
from  autointoxication.  Lane's  short-circuit  opera- 
tion has  made  a  complete  cure. 

Fig.  15,  Mrs.  K.     This  illustrates  a  typical  case 
of   midline   ptosis.     The   gastric   symptoms   were 


Fig.  H.  21. 

Fig.  H.  21.  Mrs.  B.  Invalid  for  six  years  from  intes- 
tinal stasis.  Patient  of  Dr.  F.  L.  Horsfall.  Lane's  short- 
circuit  operation  done  at  Seattle  General  Hospital,  April 
8th,  before  the  members  of  the  King  County  Medical 
Society.  Complete  recovery.  The  patient  now  has  two 
bowel  movements  daily. 
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marked  by  frequent  attacks  of  vomiting.  Malnu- 
trition was  pronounced,  her  weight  being  but  94 
pounds.  Constipation  had  been  severe  for  years, 
and  the  usual  autointoxication  symptoms  were 
present.  Lane's  short-circuit  operation  promptly 
restored  this  patient  to  health. 

Fig.  12  is  a  case  that  is  interesting  in  that  it 
exhibited  for  many  years  an  extreme  degree  of  con- 
stipation and  irritability  of  the  stomach,  in  addition 
to  the  usual  autointoxication  symptoms  and  chronic 
invalidism.  She  is  the  wife  of  a  physician,  and  had 
not  only  the  constant  counsel  and  advice  of  her 
husband,  a  most  successful  practitioner,  but  the 
advice  of  his  many  medical  friends,  among  them  be- 
ing men  of  national  reputation.  Three  years  ago 
her  appendix  was  removed  at  a  celebrated  clinic  for 
chronic  appendicitis.  It  was  the  site  of  lesions  such 
as  I  have  described,  which  are  due  to  the  secondary 
kinks  formed  by  the  acquired  mesenteries  of  Lane. 
There  was  no  relief  from  the  operation.  The  symp- 
toms increased  in  severity  until  her  husband  gave 
up  his  practice  and  went  with  her  to  southern  Cali- 
fornia for  her  health.  After  some  months  in  San 
Diego  the  case  came  under  my  care.  The  condition 
of  intestinal  stasis  and  the  resulting  autointoxication 
was  so  evident  that  a  short-circuit  operation  was 
suggested  and  accepted.  The  result  in  this  case  has 
been  the  happy  transformation  of  the  patient  from  a 
condition  of  chronic  invalidism  to  one  of  perfect 
health  in  a  very  short  time.  The  gastric  irritability 
has  entirely  disappeared.  She  is  now  able  to  eat 
heartily  of  any  ordinary  food,  and  all  the  exceptions 
in  her  dietery,  previously  necessary,  have  been 
eliminated.  These  histories  I  could  reproduce  until 
you  would  weary  of  them,  but  they  are  sufficient  to 
illustrate  stasis  cases,  and  the  great  efficiency  of 
Lane's  short-circuit  operation  as  a  method  of  cure. 

The  water  absorbing  function  of  the  colon 
is  better  known  to  surgeons  since  the  use  of 
Murphy's  drop  method  of  proctoclysis.  The 
dryness  of  the  colonic  contents  may  be  avoid- 
ed by  causing  the  patient  to  drink  large  quan- 
tities of  water.  This  constitutes  a  most 
important  hygienic  step  in  the  course  of 
constipation.  Liquid  paraffine,  or,  as  it  is 
known  in  our  pharmacopeia,  Uquid  petrola- 
tum, passes  through  the  intestinal  canal 
comparatively  unchanged,  and  is  the  most 
eflSdent  lubricant  for  the  colon  that  can  be 
given  by  the  mouth.  In  practice  it  is  foimd 
that  a  dose  of  from  one  to  three  oimces,  given 
preferably  in  a  glass  of  cold  water  at  night,  is 
sufficient  to  overcome  many  obstinate  cases  of 
constipation  during  the  time  that  it  is  used. 
As  the  mechanical  causes  of  the  constipation 
are  not  influenced  by  the  use  of  this  remedy, 
it  may  be  necessary  to  continue  it  indefinitely, 


and  it  is  far  better  to  give  a  daily  dose  of  just 
sufficient  size  to  produce  a  regular  movement 
than  to  cause  a  spasmodic  movement  by  the 
use  of  a  large  dose  for  the  purpose  of  clearing 
accimiulations.  When  these  measiures  fail  to 
relieve  the  autointoxication,  even  though  the 
constipation  itself  is  relieved.  Lane's  short- 
circuit  operation  should  be  done.  This  I 
consider  one  of  the  most  important  procedures 
that  has  been  devised  during  recent  years. 

The  technique  of  the  operation  has  been 
described  by  Mr.  Lane  in  a  monograph.  As 
this  monograph  may  not  be  in  all  of  your 
libraries,  I  will  take  the  liberty  of  describing 
the  technique  which  I  follow,  and  which  I 
have  seen  Mr.  Lane  use  in  his  clinics  both  at 
Guy's,  and  the  Children's  hospital  in  London. 

The  necessity  of  this  repetition  of  Lane's 
technique  is  emphasized  by  the  misunder- 
standing that  evidently  exists.  In  the  Medi- 
cal Record  of  April  12  th  a  surgeon  of  national 
reputation  describes  a  faulty  short-circuit 
operation,  and  invites  the  imwary  to  error  by 
enlarging  upon  the  ease  with  which  it  may  be 
done.  He  says,  "The  ileimi  or  cctcum  is 
placed  against  some  convenient  segment  of 
the  sigmoid  colon,  and  the  two  structures 
held  temporarily  by  traction  sutures  are 
quickly  united  in  such  a  way  that  four  or  five 
feet  of  the  offending  colon  are  thrown  out  of 
commission."  Such  a  method  while  enticing- 
ly easy  must  siu-ely  be  followed  by  a  consider- 
able percentage  of  cases  of  faecal  regurgitation 
and  impaction.  Recently  in  our  town  a 
surgeon  removed  a  colon  filled  with  impacted 
faeces.  Some  months  previously  a  short- 
circuit  operation  had  been  done  at  a  well 
known  clinic.  At  a  meeting  of  a  medical 
society  when  the  short-circuit  operation  was 
under  discussion  an  internal  medicine  col- 
league protested  against  it.  He  had  returned 
from  a  prolonged  sojourn  in  Vienna,  where  he 
had  seen  the  enormously  distended  colon 
removed  in  two  cases  after  short-circuit  opera- 
tions. Later  on,  talking  with  him,  I  foimd 
that  the  caecum  had  been  anastomosed  with 
the  sigmoid,  which  the  author  above  quoted 
would  lead  us  to  believe  was  a  proper  tlnng  to 
do.  To  insure  success,  Lane's  technique 
should  be  followed  without  any  variation. 

In  preparation  for  the  operation  it  is  of  the 
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greatest  importance  to  thoroughly  clear  the 
colon  from  faecal  contents.  This  preparation 
should  be  begim  at  least  two  days  before  the 
time  of  the  operation,  and  two  or  three  large 
doses  of  castor  oil  should  be  given  during  this 
time.  It  is  of  the  highest  importance  that 
the  tissues  be  well  loaded  with  water  before 
the  time  of  the  operation,  the  reason  for  this 
being  that  in  event  of  post-operative  vomiting 
the  patient  will  be  deprived  of  water,  as,  owing 
to  the  displacement  of  the  colon  from  the 
faecal  circulation  and  the  low  position  of  the 
sutures  in  the  anastomosis,  the  post-operative 
administration  of  water  by  the  colon  is  not 
advisable.  So  necessary  is  this  that  during 
the  progress  of  the  operation  subpectoral 
injections  of  physiological  saline  solution  are 
given.  The  needles  are  connected  by  a  Y 
tube  with  a  reservoir  containing  two  quarts 
of  deci-normal  salt  solution,  and  as  the  opera- 
tion proceeds  the  entire  quantity  allowed  to 
rim  imder  the  breasts. 

The  operation  is  done  with  the  patient  in  a 
horizontal  position.  The  indsion  extends 
from  the  pubes  to  the  umbilicus.  The  peri- 
toneum is  fastened  to  the  towels  by  suitable 
clamps.  The  damps  are  covered  with  moist 
towels,  and  the  intestines  are  brought  out 
of  the  pelvis  and  laid  above  the  incision  on 
these  towels,  and  then  covered  dther  with 
warm  moist  towels,  or,  as  Lane  does,  with  a 
piece  of  thin  white  silk  soaked  in  Uquid  paraf- 
fine.  This  is  transparent,  shows  the  intestines 
well,  and  of  course  completely  protects  them. 
After  a  general  examination  of  the  abdominal 
contents  the  caecum  and  ileum  are  brought 
out  of  the  wound.  The  rectum  is  then  located 
by  passing  the  hand  into  the  pdvis  and  follow- 
ing it  upward,  making  suffident  traction  to 
bring  the  lowest  accessible  point  just  above 
the  promontory  of  the  sacrum.  It  is  then 
damped  with  an  ordinary  curved  stomach 
damp  covered  with  rubber.  A  suflBident  por- 
tion is  brought  through  the  damp  to  make  a 
ready  anastomosis  with  the  severed  ileum. 
A  moderately  heavy  silk  or  linen  suture  is 
passed  bit  by  bit  imder  the  peritoneum  like  a 
purse  string,  crossing  from  the  right  to  the  left 
side  to  dose  the  opening  on  the  posterior 
peritoneal  surface,  which  would  exist  when  the 
ileum  is  anastomosed  to  the  upper  part  of  the 


rectum.  The  mesentery  here  contains  many 
large  vessels,  the  wouncfing  of  which  with  the 
needle  might  be  serious.  This  suture  must 
therefore  be  introduced  with  great  care.  It 
is  not  tied  at  once,  but  is  damped  with  artery 
forceps  and  laid  aside.  The  ileum  is  damped 
about  2  inches  from  the  ileocaecal  valve.  A 
thin  catgut  ligature  is  tied  into  the  groove 
left  by  tiie  clamp.  A  straight,  soft  intestinal 
damp  is  then  fastened  upon  the  ileum  about 
an  inch  above  this,  and  suitable  ligatures 
placed  in  the  mesentery.  The  ileum  is  then 
cut  off  flush  with  a  forceps,  and  again  just 
above  the  ligature,  these  ends  being  carefully 
held  away  from  the  sponges  and  tissues.  The 
stump  is  immediately  cauterized  with  a 
Paquelin  cautery,  which  is  also  drawn  across 
the  cut  edge  of  the  upper  part  of  the  ileum 
which  is  held  by  the  forceps.  The  lower  part 
of  the  ileum  is  then  inverted  with  a  suitable 
silk  or  linen  purse  string  to  make  it  doubly 
secure.  The  ileum  is  now  brought  to  the 
upper  part  of  the  rectum,  and  a  half  turn  up- 
ward taken  with  the  forceps  that  damp  the 
ileum,  thus  bringing  the  outer  part  just  above 
the  clamp  against  the  side  of  the  rectum. 
This  is  stitched  on  with  continuous  suture  of 
fine  silk  or  linen,  as  in  the  first  line  of  suture  in 
a  gastro-enterostomy,  when  it  is  done  by  con- 
tinuous suture.  When  this  Hne  of  suture  is 
completed  a  vertical  indsion  parallel  to  it  is 
made  in  the  rectal  wall,  the  parts  being  then 
surrounded  by  additional  sponges,  and  the 
upper  damp  is  removed.  If  the  ileum  does 
not  seem  to  be  entirely  empty,  it  will  be  well 
at  this  time  to  place  a  soft  intestinal  damp, 
covered  with  rubber,  several  inches  above  the 
end  to  prevent  the  contents  of  the  ileum  from 
coming  down  over  the  woimd.  The  second 
line  of  suture  is  now  placed  immediately 
above  the  first  line,  and  then  the  other  side  of 
the  anastomosis  is  completed  just  as  the  upper 
line  of  suture  would  be  in  gastro-enterostomy. 
After  the  completion  of  this  line  of  suture  the 
towels  immediately  surrounding  the  field  of 
operation  are  removed,  and  the  operator 
either  changes  his  gloves  or  thoroughly 
deanses  the  ones  he  is  wearing.  The  retroperi- 
toneal purse  string  is  now  tied.  This  may  be 
done  by  the  assistant,  while  the  operator, 
passing  his  hand  just  above  the  anastomosis, 
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makes  sure  that  no  loop  of  the  ileum  is  within 
the  grasp  of  the  suture,  and  also  in  observing 
its  gradually  tightening  effect  controls  the 
tension  placed  on  it  by  the  assistant.  After 
this  is  tied  a  second  assistant  passes  a  soft 
rectal  tube  about  i6  inches  in  length  into  the 
rectum.  The  operator  guides  this  through 
the  new  anastomosis  into  the  lower  part  of  the 
ileum.  The  assistant  then  fastens  the  tube 
with  a  silkworm  suture,  which  is  passed  first 
through  the  skin  of  the  perineum,  and  then 
through  the  wall  of  the  tube.  This  tube  is 
allowed  to  remain  in  position  for  about  six 
days.  It  serves  for  permitting  the  ready  es- 
cape of  the  contents  of  the  ileum,  whether 
fluid  or  gag,  and  is  an  important  factor  in 
preventing  the  possible  post-operative  abdom- 
inal distention.  In  practice  I  find  that  this 
maneuver  is  not  as  easy  as  it  would  seem,  and 
I  find  it  decidedly  advantageous  to  cut  rather 
deep  notches  into  a  side  of  the  rectal  tube,  so 
that  they  can  be  readily  felt  by  the  operator, 
and  be  used  to  assist  in  drawing  the  tube  up- 
ward.  One  of  these  notches  is  placed  about 
half  an  inch  from  the  end,  and  the  other  about 
2^  inches  further  down  the  tube.  They 
should  be  deep  enough  to  be  readily  felt 
through  the  intestinal  wall,  and  furnish  some 
purchase  for  drawing  it  upward.  When  the 
tube  is  first  introduced  it  is  incUned  to  curl 
upon  itself  in  the  rectum,  and  illustrates  to 
me  very  well  the  fallacy  of  the  so-called  high 
enemas.  I  am  convinced  that  in  giving  them, 
the  tube  almost  never  enters  the  sigmoid,  but 
curls  upon  itself  in  the  rectum.  By  passing 
his  hand  into  the  pelvis  the  operator  can  feel 
through  the  rectal  wajl  when  the  tube  comes 
into  the  bowel,  and  guide  it  upward  into  the 
opening.  The  notches  are  of  great  assistance 
in  this,  and  also  when  it  passes  into  the  ileimi. 
The  ileum  should  be  drawn  down  upon  the 
tube  at  least  a  foot,  so  that  the  end  is  well 
placed  in  the  small  bowel.  This  completes 
the  operation,  and  the  abdominal  wound  may 
be  closed  in  the  usual  manner. 

Faecal  regurgitation  after  this  operation  has 
occurred  in  a  few  cases;  fortimately,  however, 
not  in  my  own  practice.  It  was  the  fear  of 
this  occurrence  that  caused  me  to  recommend 
appendicostomy  as  a  routine  safety  measure 
in  Lane's  operation.    This  I  did  in  a  paper 


published  in  the  Annals  of  Surgery  in  April, 
191 1.  At  that  time  Lane's  operation  was 
popularly  considered  to  be  an  ileosigmoidos- 
tomy.  If  ileosigmoidostomy  is  done,  faecal 
regurgitation  will  frequently  occur,  for  the 
reason  that  an  important  factor  in  the  produc- 
tion of  the  stasis  is  the  last  fold  in  the  sigmoid. 
The  anastomosis  must  be  done  below  the 
sigmoid  at  the  upper  part  of  the  rectum. 
Faecal  regurgitation  then  must  be  exceedingly 
rare.  I  know  that  it  does  occur  occasionally, 
for  I  saw  Lane  remove  a  colon  which  he  had 
short-circuited  nine  months  before,  in  which 
there  was  a  faecal  mass  in  the  caecum.  In 
about  forty  short-circuit  operations  which  I 
have  done,  I  have  not  had  so  far  a  single  case 
of  faecal  regurgitation.  For  this  reason  I 
have  abandoned  appendicostomy.  I  stiU 
have  under  observation  several  of  the  cases  I 
operated  on  while  I  was  doing  this.  Only  one 
of  them,  however,  makes  any  use  of  the 
appendicostomy  opening.  About  once  in  six 
weeks  or  two  months  she  flushes  out  her  colon. 
By  following  with  care  Lane's  technique  in 
fastening  the  peritoneum  to  the  towels,  and 
in  cleansing  or  changing  gloves  after  the 
anastomosis  has  been  made,  I  have  not  had 
suppuration  or  any  secondary  infection  in  a 
single  one  of  the  cases  on  which  I  have  op)erat- 
ed.  The  post-operative  convalescence  is 
many  times  symptomless.  The  final  results 
of  the  operation  are  so  good  that  I  am  con- 
vinced that  in  time  it  will  be  generally  accept- 
ed as  a  means  of  permanent  ciire  of  intestinal 
stasis.  The  measure  seems  so  radical  that 
many  of  the  profession  hesitate  to  accept  it, 
or  turn  it  aside  with  indifference,  or  even 
violently  oppose  it  as  an  unreasonable  and 
dangerous  measure.  To  avoid  making  this  a 
just  censure,  the  operation  should  be  imder- 
taken  only  when  hygienic  and  medicinal 
measures  have  failed  to  cure,  and  then  only 
by  surgeons  well  skilled  in  intestinal  surgery, 
following  implicitly  the  details  which  Lane  re- 
gards essential.  The .  operation  is  by  no 
means  as  easy  as  a  gastro-enterostomy.  The 
indifference  and  even  opposition  with  which 
this  measure  has  been  received  is,  I  am  satis- 
fied, due  to  a  lack  of  imderstanding  of  what 
it  is  and  what  it  will  accomplish.  Time  wiU 
surely  give  the  operation  its  proper  position. 
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THE   OPERATIVE   TREATMENT  OF   ACUTE   GONORRHCEAL 

EPIDU)  YMITIS ' 

By  JOHN  H.  CUNNINGHAM,  Ja.,  M.  D.,  Boston 


SINCE  Dr.  F.  R.  Hagner  first  published 
the  technique  and  results  of  his  method 
of  operation  for  acute  gonorrhoeal 
epididymitis  in  1906,  his  method  has 
been  employed  by  many  surgeons.  The 
experience  of  others  as  well  as  that  of  Dr. 
Hagner  has  been  reported  from  time  to  time 
in  medical  literature.  A  study  of  these  reports 
shows  that  there  exists  a  uniform  opinion  in 
regard  to  the  results  of  this  method  of  treat- 
ment, which  is  that  this  procedure  when 
applied  to  cases  of  severe  acute  gonorrhoeal 
epidid)anitis  is  followed  by  immediate  relief 
of  pain,  a  drop  in  temperature  and  of  leuco- 
cytosis  and  that  the  convalescence  is  mate- 
rially shorter  than  it  is  by  the  expectant  form 
of  treatment.  In  no  report  is  there  mention 
of  any  recurrence  of  the  disease  in  the  organ 
operated  upon.  In  a  large  proportion  of  the 
cases  the  absence  of  a  recurring  active  dis- 
charge after  the  operation  has  been  significant 
and  in  some  no  recurrence  of  the  urethral 
discharge  has  appeared.  Whether  or  not  this 
operative  procedure  lessens  the  percentage  of 
sterility  in  the  individuals  who  have  the 
disease  in  bilateral  form  has  not  as  yet  been 
determined. 

It  is  with  the  desire  to  add  my  experience 
in  support  of  this  form  of  treatment  of  this 
malady  and  to  speak  of  the  pathology  and  of 
the  subject  of  sterility  following  this  method 
of  treatment  in  bilateral  cases  that  this  com- 
mimication  is  presented. 

Acute  gonorrhoeal  epididymitis  cannot  be 
considered  as  being  other  than  an  acute 
inflammation  of  this  appendage.  The  opera- 
tive interference  in  this  malady  is  the  simple 
application  of  the  principle  of  drainage  to  an 
acutely  infected  organ.  It  appears  that 
Pirogoff  recognized  this  fact  and  punctured 
an  acutely  inflamed  epididjrmis  as  far  back  as 
1852,  and  H.  Smith  in  a  publication  in  1864 
mentions  a  series  of  i,oco  cases  in  which  he 
punctured  the  acutely  inflamed  epididymis 


with  beneficial  results.  It  appears  that  the 
value  of  drainage  in  this  disease  was  lost 
sight  of  until  Hagner  published  his  technique 
in  1906. 

As  is  well  known,  acute  gonorrhoeal  epi- 
didjrmitis  is  very  common.  It  is  variously 
estimated  to  occur  as  a  complication  of  gonor- 
rhoea in  twenty  to  thirty  per  cent  of  the  cases. 
Gonorrhoeal  epididymitis  results  from  an 
extension  of  a  posterior  urethritis  along  the 
ejaculatory  ducts  and  vas  deferens.  Infec- 
tion of  the  prostatic  glandular  tissue  (pros- 
tatitis) usually  is  present  before  this  exten- 
sion takes  place.  Occasionally  the  prostate 
may  escape  the  infection,  the  inflammation 
extending  almost  immediately  to  the  epidid- 
ymis from  the  deep  urethra.  Inflammation 
of  the  ampulla,  the  vas  and  the  seminal 
vesicle  generally  takes  place.  The  inflam- 
matory process  continues  along  the  mucous 
membrane  of  the  vas  to  the  tail  of  the  epididy- 
mis where  the  extension  of  the  disease  is 
usually  arrested,  probably  because  of  the 
convoluted  character  and  minuteness  of  the 
canal.  In  the  severer  forms  of  the  malady, 
the  body  and  head  of  the  epididymis  are  also 
invaded.  Epididymitis  is  usually  unilateral. 
Double  simultaneous  epididymitis  is  extreme- 
ly rare.  Subsidence  of  the  process  within  one 
organ  and  its  subsequent  appearance  in  the 
organ  of  the  opposite  side  in  the  course  of  a 
few  days  is  not  imusual.  Why  the  inflam- 
mation extends  along  one  duct  and  not  the 
other  at  the  same  time  when  these  two  ducts 
open  at  a  distance  from  each  other  of  but  a 
few  milimeters  is  not  clear.  The  extension 
on  one  side  only  may  be  due  to  the  occlusion 
of  one  opening  by  swollen  mucous  membrane, 
while  the  other,  remaining  patent,  allows  the 
infectious  product  to  gain  entrance. 

Since  1906  the  writer  has  employed  this 
method  of  treatment  in  most  of  the  cases  of 
acute  gonorrhoeal  epididymitis  that  have 
been  in  his  care  and  has  not  restricted  the 
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sutures  passing  through  skin,  dartos,  and  tunica  vagindis. 

B,  catgut  suture  uniting  the  edges  of  the  tunica  vaginalis. 

C,  subcutaneous  siHcwonn-gut  suture  closing  the  skin 
wound.  D,  drainage  tube  placed  along  the  outer  side  of 
the  punctured  epididymis. 

treatment  to  the  very  severe  forms  of  infec- 
tion as  Dr.  Hagner  has  done.  In  collecting 
the  material  for  this  paper,  fifty-seven  cases 
from  which  reliable  deductions  may  be 
drawn,  were  used.  Of  many  other  cases 
upon  which  the  operation  was  done  so  little 
is  known  that  they  are  not  mentioned  ex- 
cept to  say  that  the  immediate  rehef  of  the 
symptoms  is  known  to  have  taken  place, 
Hagner's  technique,  with  the  exception  of 
closing  the  wound,  has  been  followed  in  most 
of  my  cases. 

From  some  of  the  patients  pieces  of  the 
epididymis  were  resected  for  the  purpose  of 
pathological  study,  which  is  one  part  of  this 
communication.  There  were  six  patients 
upon  whom  a  bilateral  operation  was  done. 
From  these,  observations  have  been    made 


with  regard  to  the  occurrence  or  the  con- 
trary of  sterility. 

Hagner's  technique  is  as  follows:  The 
junction  of  the  epididymis  with  the  testicle 
is  defined  and  an  incision  about  two  inches 
long  is  made  through  the  scrotal  skin  along 
this  tine.  The  tunica  vaginalis  is  opened  and 
such  fluid  as  may  be  present  in  its  cavity 
escapes.  The  swollen  epididymis  with  the 
testicle  is  delivered.  The  epididymis  is  now 
pimctured  in  many  places  with  a  narrow 
bladed  knife  in  die  inflamed  area,  Tht 
punctures  must  penetrate  the  infiltrated 
fibrous  covering  and  the  body  of  the  epididy- 
mis must  be  entered  by  the  point  of  the  knife. 
If  pus  escapes  from  the  punctures  the  opening 
through  which  it  makes  its  exit  is  to  be  en- 
larged and  the  cavity  from  which  it  comes  b 
washed  out  with  a  corrosive  sublimate  solu- 
tion of  I  :iooo  strength  by  means  of  a  syringe. 

If  the  punctures  do  not  yield  pus  after  the 
puncture  has  been  made  through  the  fibrous 
covering  they  should  be  probed  with  a  small 
probe  or  director.  In  this  way  at  times  fed 
can  be  opened  which  may  have  escaped 
pimcture  with  the  knife.  The  epididymis 
should  be  squeezed  and  its  surface  and  that  of 
the  testicle  and  tunica  vaginalis  sponged 
with  a  corrosive  sublimate  solution  of  a 
strength  of  i  :iooo  followed  by  a  sterile  saline 
solution.  The  testicle  is  then  replaced.  A 
puncture  is  made  at  the  bottom  of  the  scro- 
tum through  which  a  rubber  dam  drain  is 
placed  in  such  a  way  that  it  lies  along  the  outer 
side  of  the  whole  length  of  the  epididymis. 
The  skin  wound  is  then  closed  by  passing  two 
silkworm-gut  stay  sutures  through  the  skin, 
dartos,  and  tunica  vaginalis  and  tied  over 
rubber  tubes  one  on  either  side  of  the  wound. 
The  tunica  vaginalis  incision  is  dosed  by 
continuous  fine  catgut  suture  and  the  skin 
indsion  by  a  subcutaneous  silkworm-gut 
suture  (Fig.  i).  A  sterile  dressing  and  a 
supporter  are  applied.  The  stay  sutures  are 
to  be  removed  at  the  end  of  the  first  twenty- 
four  hours,  their  pmpose  having  been  to 
prevent  the  dartos  from  retracting  and  thus 
causing  ecchymosis  in  the  lax  scrotal  tissue. 
The  drainage  dam  is  removed  on  the  second 
day.  Most  cases  are  up  on  the  third  or  fourth 
day.    The  silkworm-gut  skin  suture  is  usually 
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removed  on  the  eighth  day.  In  many  of  the 
cases  the  catgut  knot  works  out,  which  delays 
perfect  healing.  If  the  two  silkworm-gut 
stay  sutures  prevent  all  bleeding  from  the 
dartos,  as  they  usually  do,  the  catgut  suture 
of  the  tunica  vaginaUi  may  be  omitted. 

The  writer's  experience  in  the  performance 
of  this  operation  has  shown  that  in  all  but  five 
cases  there  was  fluid  in  varying  amounts  in  the 
tunica  vaginahs.  In  those  in  which  this  fluid 
was  [examined  for  the  gonococcus  none  were 
found,  nor  were  any  other  organisms  present. 

In  the  five  cases  in  which  there  was  no  fluid 
there  was  an  agglutination  between  the 
visceral  and  parietal  layers  of  the  tunica 
vaginalis  brought  about  by  an  inflammatory 
exudate  which  bound  the  epidid3mMs  to  the 
parietal  layer.  In  all  of  these  cases  the  dis- 
ease was  of  more  than  three  days'  duration, 
and  in  all  but  one  it  was  of  five  days  or  more. 

In  67  per  cent  of  the  cases  gross  pus  in 
varying  amounts  was  demonstrated,  and  in 
each  instance  when  it  was  not  present,  but 
the  material  obtained  by  the  pimctures  was 
examined  microscopically,  pus  was  always 
found.  The  latter  class  included  all  the  cases 
of  short  duration. 

From  this  fact  it  is  believed  that  if  these 
cases  were  left  without  operation  they  would 
have  gone  on  to  resolution  or  to  the  patholo- 
gical condition  seen  in  those  of  longer  duration. 

The  organisms  foimd  in  the  pus  from  the 
punctures  of  the  epididymis  have  always 
been  the  gonococci.  When  the  gross  pus 
was  examined  this  organism  has  usually  been 
found.  In  the  earlier  cases  before  gross  pus 
was  present,  the  gonococcus  was  often  but 
less  frequently  found. 

The  testicle  has  never  been  observed  to 
be  involved  except  by  the  extension  of  the 
epididymeal  congestion  over  its  surface. 

In  regard  to  the  post-operative  observa- 
tions, the  absence  of  pain  on  recovering  from 
the  anaesthetic  has  been  the  greatest  recom- 
mendation for  the  operation;  the  fall  of  tem- 
perature and  of  the  leucocytosis  and  the  rapid 
disappearance  of  all  evidence  of  toxaemia  has 
been  the  same  as  in  other  cases  reported. 

The  convalescence  has  been  materially 
shortened  as  compared  with  that  seen  in  con- 
nection with  the  expectant  treatment. 


The  urethral  discharge  has  recurred  in  all 
but  four  of  the  cases,  but  it  is  a  noteworthy 
fact  that  the  recurrent  discharge  was  seldom 
as  severe  as  when  the  disease  is  treated  by 
palliative  measures.  In  the  vast  majority  of 
the  cases  the  subsequent  treatment  of  the 
prostate  and  the  seminal  vesicles  was  not  so 
prolonged  as  it  is  in  the  average  case  of  the 
disease  in  these  structures  without  the  con- 
comitant development  of  acute  epididymitis. 
This  feature  is  not  easy  to  imderstand.  It  is, 
I  believe,  important  to  treat  the  prostate  and 
the  vesicles  whether  the  discharge  is  little  or 
great,  following  the  subsidence  of  the  process 
in  the  epididymis,  for  these  structures  are 
usually  involved  in  the  cases  in  which  the 
infection  passes  to  the  epididymis. 

Bronnum  has  found  the  gonococcus  in  the 
secretion  of  the  seminal  vesicle  on  the  same 
side  as  the  inflamed  epididymis  in  80  per 
cent  of  the  cases  and  in  the  other  20  per  cent 
leucocytes  without  the  organism. 

As  a  rule,  I  have  begim  the  treatment  of 
these  structures  by  massage  and  deep  urethral 
injections  about  two  weeks  after  operation. 

Two  patients  who  developed  the  disease  in 
the  organ  of  the  opposite  side  did  not  return 
after  tie  operation  for  treatment  of  the  infec- 
tion remaining  in  the  genital  tract,  because 
the  symptoms  immediately  following  the 
operation  were 'so  slight. 

In  four  cases  I  combined  the  Belfield  pro- 
cedure of  opening  the  vas  together  with  the 
epididymotomy.  These  cases  did  not  show 
results  differing  from  those  in  which  this 
operation  was  not  done. 

In  regard  to  the  duration  and  occurrence 
of  induration  remaining  in  the  epididymis 
after  operation,  I  have  seldom  seen  it  dis- 
appear in  less  than  two  months,  but  the  cases 
observed  several  months  after  the  operation 
do  not  present  the  discreet  indurated  scle- 
rotic areas  in  the  globus  major  or  minor  which 
are  discovered  as  a  sequelae  of  epididymitis 
in  which  the  operation  is  not  done. 

In  no  instance  of  which  I  have  had  knowl- 
edge has  there  been  a  recurrence  of  the  disease 
in  the  epididymis  operated  upon. 

In  my  series  I  have  operated  bilaterally  in 
six  cases.  Two  of  the  patients  had  no  further 
treatment  after  the  first  epididymotomy  and 
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developed  the  disease  on  the  opposite  side. 
Two  owe  their  infection  on  the  opposite  side 
to  a  newly  acquired  infection  after  the  previ- 
ous infection  had  disappeared,  and  two  devel- 
oped the  disease  while  under  treatment.  The 
two  patients  acquiring  the  new  infection  de- 
veloped the  disease  in  the  epididymis  not  at 
first  atfected  and  operated  upon. 

Fortunately,  I  have  been  able  to  make  ob- 
servations in  regard  to  the  presence  of  sper- 
matozoa in  all  of  these  cases.  One  of  this 
group  was  married  five  years  ago  and  has  two 
children.  Another  has  been  married  over 
four  years  and  has  two  children. 

The  seminal  fluid  from  two  others  has  been 
examined,  it  being  collected  in  a  condom 
during  sexual  intercourse.  Both  patients 
showed  numerous  living  spermatozoa.  Two 
others  have  had  no  intercourse  and  the  fluids 
obtained  by  massage  of  the  vesicles  showed  no 
spermatozoa.  One  of  these  patients  was 
operated  upon  the  second  time  four  years  ago, 
the  last  examination  of  the  massage  fluid 
being  two  months  after  the  last  operation,  at 
which  time  he  still  had  a  slight  discharge.  I 
have  been  unable  to  locate  this  patient  for 
examination  at  this  time.  The  other  patient 
showing  no  spermatozoa  in  the  massage  fluid 
is  still  under  treatment  for  disease  within  the 
prostate  and  vesicles.  It  is  of  interest  to 
note  that  the  massage  fluid  from  the  two 
patients  who  showed  living  spermatozoa  in 
the  seminal  fluid  collected  in  the  condom, 
showed  no  spermatozoa  in  the  massage  fluid, 
though  spermatozoa  were  numerous  in  the 
fluid  that  was  collected  during  the  sexual  act. 

In  regard  to  the  pathology  of  the  condition, 
it  is  well  known  that  the  process  is  most  active 
in  one  part  of  the  epididymis,  most  often  in 
the  tail  or  globus  minor  and  next  most  fre- 
quently in  the  head  or  globus  major. 

It  has  been  observed  dinically  that  the  in- 
flammatory exudate  resolves  without  clinical 
evidence  of  abscess  formation.  It  has  also  been 
observed  that  a  secondary  hydrocele  depend- 
ent upon  the  inflammation  in  the  epididymis 
occurs  in  most  of  the  cases.  In  the  reparative 
process,  connective  tissue  changes  take  place 
resulting  in  hard  nodules  at  the  site  of  the 
acute  process.  These  changes  are  usually 
permanent  and  may  occlude  the  seminiferous 


tubules  or  canals  of  the  epididymis,  so  that  the 
spermatozoa  cannot  escape  or  are  impaired 
in  vitality  in  so  doing.  When  both  epididy- 
mes  are  involved,  stenlity  may  result.  Buzla 
in  this  connection  states  that  an  investiga- 
tion of  the  soldiers  of  the  German  army 
showed  that  41.7  per  cent  of  those  who  had 
bilateral  epididymitis  were  childless.  Liege- 
ois  (Kocher)  foimd  in  twenty-eight  that  after 
bilateral  epidid3miitis  spermatozoa  were  ab- 
sent from  the  seminal  fluid  in  twenty-one. 

For  the  purpose  of  histological  study, 
pieces  of  the  inflamed  areas  have  been  re- 
moved in  some  of  my  cases.  These  specimens 
were  studied'by  Dr.  F.  W.  Mallory,  director 
of  the  pathological  department  of  the  Boston 
City  Hospital.  The  pathological  histology 
varies  with  the  duration  of  the  disease.  In 
the  early  phases — ^within  three  days — the 
ducts  are  distended  and  filled  with  poly- 
mophonuclear  leucocytes. 

Among  them  are  also  phagocytic  endothe- 
lial leucocytes.  In  places  the  lining  epithe- 
lium is  destroyed  and  the  exudation  is  directly 
continuous  with  an  extensive  infiltration  of 
connective  tissue  with  similar  leucocytes. 
In  places  the  tissue  has  been  destroyed  and 
dissolved  so  that  small  abscesses  exist.  At 
the  periphery  of  the  acute  process  there  is 
some  infiltration  with  lymphocytes  and  some 
proliferation  of  fibroblasts.  In  some  of  the 
poljmiorphonuclear  leucocytes  are  flattened 
diplococd,  shown  to  be  Gram  negative. 

In  a  later  stage  of  the  disease  there  is  shown 
a  fewer  number  of  polymorphonuclear  leu- 
cocytes in  the  lumina  of  the  ducts.  The 
intertubular  connective  tissue  is  much  in- 
creased in  amount  and  is  infiltrated  in  places 
with  lymphocytes.  In  a  few  of  the  leucocytes, 
even  in  the  instances  in  which  the  tissue  has 
been  taken  as  late  as  ten  daj^  after  the  onset. 
Gram  negative  diplococci  have  been  found. 

I  believe  that  epididjonotomy  offers  the  best 
means  of  ending  an  acute  gonorrhoeal  epididy- 
mitis and  allajdng  the  symptoms  dependent 
upon  this  pathological  condition.  The  small 
series  of  cases  operated  upon  in  which  the 
disease  was  bilateral  show  a  relatively  high 
percentage  not  becoming  sterile  which  is  an 
important  factor  in  support  of  this  form  of 
treatment. 
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THE  PROTECTIVE  MASTOID  OPERATION:  AN  OPERATION 

OF  ELECTION^ 

By  W.  SOmER  BRYANT,  A.  M.,  M.  D.,  New  Yobk  City 


THE  point  of  view  concerning  the  function 
of  the  mastoid  operation  has  undergone  a 
striking  change.  Formerly  the  entire  idea 
of  this  operation  was  stem  necessity  —  the  last 
resort  for  the  saving  of  life.  In  its  present  state 
of  perfected  technique,  the  mastoid  operation 
usually  accomplishes  this  function.  Now  tech- 
nical skill  and  conunon  sense  have  perceived  in 
it  a  wider  scope,  a  range  of  usefulness  adapted 
to  the  supreme  help  of  the  ear. 

The  improvement  in  accuracy  of  diagnosis, 
certainty  of  prognosis  and  results  of  technique, 
justifies  an  extension  of  the  field  of  usefulness  of 
the  mastoid  operation.  Formerly  the  mastoid 
operation  has  been  usually  an  emergency  opera- 
tion; the  protective  operation  is  an  operation 
performed  at  the  time  of  election.  The  protec- 
tive mastoid  operation  is  a  supplement  to  nature 
in  her  work  of  economy  and  conservation. 

The  protective  mastoid  operation  should  not 
be  performed  without  profound  technical  delibera- 
tion. It  is  an  axiom  that  we  do  not  operate  in 
every  case  of  middle  ear  suppuration,  for  many 
cases  of  purulent  middle  ear  inflammation  con- 
valesce satisfactorily  without  an  operation.  This 
is  especially  true  in  chronic  middle  ear  suppura- 
tion, where  many  cases  will  heal  with  little  diffi- 
culty and  with  very  satisfactory  results  by 
appropriately  applied  milder  treatment.  As  a 
general  rule  the  cases  that  indicate  a  protective 
operation  are  those  whose  pathological  condition 
is  so  far  advanced  that  it  seems  unavailing  to 
attempt  milder  treatment  and  also  the  cases 
which  do  not  respond  to  mild  treatment  within  a 
reasonable  time. 

The  protective  mastoid  operation  is  definitely 
indicated  in  the  following: 

(i)  All  cases  which  have  some  residual  hearing 
in  the  presence  of  middle  ear  suppiuration  resistant 
to  mild  treatment.  The  hearing  will  become 
progressively  worse  as  long  as  the  destructive 
process  continues,  because  of  the  extension  of 
ulceration  and  increased  middle  ear  cicatrization. 


(2)  Cases  of  middle  ear  suppuration  (with  or 
without  mastoid  complications)  which  may  be  the 
source  of  chronic  toxic  absorption.  The  protec- 
tive operation,  by  checking  the  suppuration  of 
the  ear,  destroys  this  nidus  of  infection. 

(3)  Cases  of  middle  ear  suppuration  (with  or 
without  mastoid  complications)  which  may  be  the 
focus  of  infection  causing  serious  complications, 
such  as  brain  abscess,  sinus  thrombosis  or  menin- 
gitis. 

An  appreciable  interval  between  the  inception 
of  the  middle  ear  suppuration  and  the  perform- 
ance of  the  protective  mastoid  operation  should 
be  allowed  in  order  to  justify  oiu:  conclusion  that, 
in  the  case  under  consideration,  the  suppuration 
will  not  stop  without  k  protective  operation  or  in 
time  to  save  the  hearing,  and  also  that  the  danger 
of  serious  complication  is  inmiinent.  Proper 
diagnostic  skill  and  due  weighing  of  accurately 
ascertained  diagnostic  indications  negate  the 
chance  of  error  in  the  election  of  this  protective 
operation. 

The  ideal  protection  of  the  ear  calls  for  the 
mastoid  operation  as  follows: 

1.  The  mastoid  operation  for  the  cure  of 
chronic  middle  ear  suppuration. 

2.  The  mastoid  operation  for  the  cure  of  acute 
or  subacute  middle  ear  suppuration  with  or  with- 
out mastoid  involvement. 

3.  The  mastoid  operation  to  relieve  the  patient 
from  a  long  and  dangerous  expectant  period  while 
waiting  for  resolution  or  for  development  into  a 
mastoid  abscess  sufficiently  urgent  to  require  an 
emergency  operation. 

The  special  technique  to  be  employed  varies 
with  the  stage  of  the  suppuration,  its  extent  and 
the  topography  of  the  region  involved. 

First  group.  In  cases  of  chronic  middle  ear 
suppiu-ation,  the  various  forms  of  radical  mastoid 
operations   are   protective   operations   because: 

They  destroy  the  focus  of  infection  of  the  dis- 
charging ear  which  supplies  pyogenic  organisms 
disseminated  by  means  of  Unen,   dust,  hand 
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shaking  and  various  other  wa}^.  A  source  of 
infection  is  thus  destroyed  whidi  might  have  be- 
come a  source  of  general  infection  and  which  might 
have  given  rise  to  every  grade  of  pyogenic  in- 
fection, to  the  most  virulent. 

They  destroy  the  source  of  bacterial  poisons, 
which  are  often  the  source  of  chronic  toxic 
absorption,  as  is  seen  in  cases  with  chronic  middle 
ear  suppuration.  The  protective  mastoid  opera- 
tion interrupts  this  morbid  cycle  giving  the 
individual  a  chance  to  recover  normal  health 
after  the  suppuration  of  the  ear  has  been  corrected 
by  the  protective  operation. 

They  arrest  chronic  middle  ear  suppuration 
and  prevent  terminal  complications,  such  as 
brain  abscess,  sinus  thrombosis,  meningitis, 
broncho-pnemnonia,  bacteraemia,  nephritis, 
pericarditis,  endocarditis  and  erysipelas. 

Technique:  Various  techniques  have  been  de- 
vised for  the  mastoid  operation  for  the  radical 
cure  of  middle  ear  suppuration.  They  are  all 
founded  on  a  common  principle,  namely,  the 
obliteration  of  the  mastoid  antrum.  Different 
techniques  have  been  advocated  by  Schwartze, 
Stacke,  Heath,  Bondy,  Mahu,  Streit,  Luc,  Bara- 
ny,  Citelli  and  others. 

I  prefer  the  techniques  that  destroy  the  least 
tissue  and  of  them  I  prefer  the  technique  that  I 
have  adopted  in  either  the  conservative  radical 
operation  or  the  modified  radical  operation. 

The  conservative  radical  mastoid  operation  is 
indicated  when  the  middle  ear  structures  are  of 
no  further  auditory  value  or  are  destroyed.  In 
my  conservative  radical  mastoid  operation  the 
middle  ear  is  not  curetted  and  no  tissue  is  re- 
moved from  it.  The  antrum  is  opened  widely  in- 
to the  auditory  canal,  the  outer  anterior  wall  of 
the  attic  is  removed  with  its  contents,  the  Eus- 
tachian tube  is  preferably  kept  open,  and  the 
restoration  of  a  cicatricial  drum  membrane  is 
not  hindered  in  any  way. 

The  results  in  this  conservative  radical  mastoid 
operation  are:  an  arrest  of  suppuration,  a  stable 
middle  ear  cicatricial  condition,  no  painful 
dressings,  a  shortened  convalescence,  no  dis- 
figurement and  taking  into  consideration  the  loss 
of  the  middle  ear  mechanism  a  maximum  of 
hearing.  In  this  operation,  the  hearing  is  im- 
proved beyond  what  it  was  before  the  operation. 

The  modified  radical  mastoid  operation  is 
adapted  to  the  radical  cure  of  chronic  middle  ear 
suppuration  when  the  middle  ear  sound  trans- 
mitting mechanism  is  still  capable  of  some  func- 
tional activity. 

The  operative  field  is  attacked  as  in  the  con- 
servative radical  but  the  attic  is  not  obliterated;  it 


is  opened  only  as  far  as  the  preservation  of  the 
ossicles  in  position  will  allow. 

The  results  in  my  modified  operation  are,  in 
many  respects,  similar  to  those  obtained  in  the 
conservative  radical  mastoid  operation.  In  this 
modified  operation,  however,  it  is  possible  to 
obtain  a  shorter  convalescence;  and,  since  the 
election  of  this  operation  presupposes  some  resid- 
ual functional  activity  of  the  middle  ear  mechan- 
ism, it  is  possible  to  obtain  a  higher  d^;ree  of 
hearing,  often  above  normal.  In  this  operation, 
also,  the  hearing  is  improved  beyond  what  it 
was  before  the  operation. 

Second  group.  The  mastoid  operation  is 
indicated  as  a  protection  in  many  cases  of  acute 
or  subacute  middle  ear  suppuration  with  or  with- 
out mastoid  compKcations,  when  the  indications 
point  to  eventuation  into  a  chronic  middle  ear 
suppuration  which,  for  its  final  cure,  will  require 
a  radical  mastoid  operation. 

Under  these  circumstances  the  indications  for 
the  operation  are  based  on  the  Rdntgen-Ray 
findings.  All  acute  cases  of  middle  ear  suppura- 
tion should  be  skiagramed.  Where  the  skiagram 
shows  a  mastoid  bone  without  air  cells  surround- 
ing the  antrum,  we  are  reasonably  certain  that  in 
these  cases  .the  suppuration  of  the  middle  ear  will 
not  readily  yield  to  treatment.  Furthermore,  we 
are  practically  sure  that  the  acute  suppuration 
will  eventuate  into  chronic  suppuration,  if,  indeed, 
it  is  not  brought  to  an  abrupt  termination  by  the 
development  of  the  fatal  complication  of  mas- 
toiditis. After  the  inception  of  middle  ear  sup- 
puration in  dense  mastoids,  an  interval  of  from  4 
to  8  da)rs  should  intervene  before  doing  my  modi- 
fied radical  mastoid  operation.  Cheatie's  ana- 
tomical observations  form  the  basis  of  the  indica- 
tions. 

The  technique  of  the  operation  for  the  cure  ot 
acute  suppuration  of  the  middle  ear  with  the 
solid  mastoid  bone  is  the  same  as  the  technique 
of  my  modified  radical  operation. 

The  results  of  my  modified  radical  operation 
in  acute  cases  of  middle  ear  suppuration  in  solid 
mastoid  bones  are:  arrest  of  suppuration,  stable 
middle  ear  condition,  no  painful  dressings  and  a 
moderately  short  convalescence.  Also  the  re- 
sults are  better  for  the  hearing  and,  in  proportion 
to  the  previous  group,  more  cases  are  restored  to 
normal  or  above.  In  many  cases  the  hearing  is 
improved  even  beyond  what  it  was  before  the 
suppuration  of  the  middle  ear. 

Third  group.  In  acute  or  subacute  infections 
of  the  middle  ear,  the  protective  mastoid  opera- 
tion is  indicated  to  relieve  the  patient  from  a 
dangerous  expectant  period  while  waiting  for  a 
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mastoid  abscess  to  develop  or  the  suppuration  to 
resolve.  This  group  is  fimited  to  the  cases  in 
which  the  skiagram  reveals  pneumatic  cells  com- 
mimicating  with  the  antrum.  The  most  impor- 
tant indication  for  the  operation  is  unsatisfactory 
drainage,  even  after  myringotomy  and  douching. 

A  protective  mastoid  operation  is  advisable  in 
order  to  cut  short  the  process  because  of  the 
danger  to  the  patient  from  capital  complication 
of  middle  ear  infection  which  may  arise  at  any 
time  without  warning.  The  protective  mastoid 
operation  is  also  indicated  on  account  of  the  im- 
pairment to  hearing  caused  by  the  middle  ear 
suppuration.  The  longer  the  continuation  of  the 
ulcerative  process,  inevitably  associated  with  this 
suppuration,  the  greater  the  loss  of  the  essential 
parts  of  the  sound  transmitting  mechanism  of  the 
middle  ear.  The  longer  a  suppuration  lasts  and 
the  greater  the  destruction  of  tissue,  the  more 
abundant  will  be  the  final  cicatrices,  which  hamper 
the  physiological  sound  transmission  of  the  middle 
ear. 

After  the  inception  of  middle  ear  suppuration 
in  cellular  mastoids,  an  interval  of  from  7  to  14 
days  should  intervene  before  doing  my  simple 
mastoid  operation. 

The  technique  of  my  simple  mastoid  operation 
demands  the  removal  of  the  mastoid  process,  the 
opening  of  all  cells,  the  removal  of  all  affected 
bone,  the  removal  of  the  available  posterior 
osseous  meatal  wall  between  the  annulus  tym- 
panicus  and  the  facial  ridge,  the  leveling  of  the 
edges  of  the  bone  woimd  and  the  longitudinal 
section   of   the   membranous   canal   along   the 


posterior  inferior  wall,  the  closure  of  the  posterior 
wound  with  the  insertion  of  a  minimum  drain 
followed  by  its  early  removal,  that  is  to  say,  my 
modified  blood  clot  dressing. 

The  results  in  my  simple  mastoid  operation 
are  the  same  as  those  in  the  previous  group 
except  that  the  minimum  time  of  convalescence 
is  reduced  to  as  low  as  three  days  and  that  the 
hearing  is  more  frequently  restored  to  normal  or 
above  and  in  still  more  cases  is  improved  beyond 
what  it  was  before  the  suppuration  of  the  middle 
ear. 

The  object  of  these  three  elective  operations  — 
conservative  radical,  modified  radical  or  simple 
mastoid  —  is: 

From  a  pathological  standpoint  —  to  stop  the 
suppuration. 

From  a  protective  standpoint  —  to  forestall 
complications. 

From  a  functional  standpoint  —  to  preserve  or 
improve  the  hearing. 

The  supreme  test  of  the  technique  in  a  specialty 
of  any  definite  organ  is  the  conservation  of  the 
function  of  that  organ.  Our  specialty  is  too  often 
criticized  as  accomplishing  too  little  in  the  preser- 
vation of  the  hearing.  The  mastoid  operation 
offers,  when  used  according  to  the  indications, 
the  most  effective  method  for  the  seasonable 
amelioration  of  the  consequences  of  persistent 
suppuration.  Thus,  in  addition  to  the  important 
function  of  stopping  the  suppuration,  the  elected 
operation,  by  providing  the  maximum  protection 
to  the  parts  of  the  hearing  mechanism,  preserves 
the  hearing  which  is  in  jeopardy. 


POSTURAL   TREATMENT  OF   POST-OPERATIVE   ABDOMINAL 

ADHESIONS ' 

By  L.  H.  REICHELDERFER,  M.  D.,  Washington,  D.  C. 

Visiting  Surgeon,  the  Gaifield  Memorial,  the  Tuberculosis,  and  Children's  Hospitals 


ONE  of  the  most  troublesome  conditions  the 
surgeon  is  called  upon  to  treat  is  recurrent 
and  persistent  post-operative  abdominal 
adhesions.  The  unfortunate  victim  of  these 
adhesions  may  be  completely  disabled  by  the 
constant  pain  and  the  surgeon  may  find  that  even 
after  repeated  operations  no  permanent  relief  can 
be  obtained.  Of  course,  the  majority  of  these 
cases  may  be  expected  to  recover  satisfactorily 
after  the  usual  operative  measures  for  the  relief  of 
these  adhesions,  but  there  is  a  small  percentage  of 


cases  which  seem  to  resist  all  treatment  and  to 
get  worse  after  each  of  several  operations;  it  is 
these  more  serious  cases  I  wish  to  consider  briefly 
and  to  suggest  a  procedure  I  have  used  success- 
fully which  may  serve  to  relieve  some  of  these 
patients;  it  will  be  noted  that  I  say  relieve  the 
symptoms  and  not  necessarily  to  cure  or  prevent 
these  adhesions,  for  I  think  it  is  useless  to  hope 
for  an  anatomical  cure  in  some  of  the  worst  of 
these  cases. 
The  whole  subject  is  full  of  puzzling  contradic- 
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tions;  in  the  first  place  we  cannot  explain  why 
these  adhesions  sometimes  result  after  the  most 
trifling  surgical  interference,  while  in  other  cases 
they  do  not  follow  even  prolonged  exposure  or 
forcible  manipulation  of  the  abdominal  contents; 
and  again,  the  relation  between  the  adhesions 
and  the  resulting  symptoms  are  contradictory; 
extensive  adhesions  often  are  not  accompanied 
by  discomfort,  and  vice  versa,  severe  symptoms 
are  often  produced  by  very  slight  adhesions, 
though  no  doubt  the  recent  findings  of  the  marked 
differences  in  sensibility  of  various  parts  of 
the  peritoneum  will  explain  this  apparent  vari- 
ability of  cause  and  effect. 

It  is,  of  course,  of  first  importance  to  prevent 
these  post-operative  adhesions  so  far  as  can  be 
done  by  a  careful  technique,  for  they  may  not 
only  cause  great  discomfort  to  the  patient  and 
thus  mar  the  otherwise  good  residts  of  a  successful 
surgical  procedure,  but  these  adhesions  are  the 
chief  cause  of  acute  intestinal  obstruction.  Much 
may  be  done  by  consuming  as  little  time  as  possi- 
ble in  operating,  for  mere  exposure  of  the  open 
abdomen  to  the  air  is  known  to  be  harmful;  by 
inflicting  as  little  traimaa  as  possible;  by  avoiding 
unnecessary  manipulation,  violent  sponging  and 
wound  retraction;  by  careful  haemostasis,  as  blood- 
dots  in  process  of  absorption  will  cause  dense 
adhesions;  by  using  only  moist  sponges  and  pads 
as  dry  gauze  is  particularly  irritating;  by  the  use 
of  drainage  only  when  absolutely  necessary  and 
then  by  using  rubber  drainage  tubes  or  gauze 
protected  by  rubber  tissue  and  never  unprotected 
gauze  packing;  by  covering  raw  surfaces  and 
pedicle  stumps  as  completely  as  possible  with 
peritoneum  or  omentiun;  by  protecting  the  in- 
testines from  irritating  fluids  or  antiseptics  and 
especially  to  prevent  coils  of  intestine  from  lying 
on  the  unprotected  field  of  operation  which  has 
been  prepared  with  iodine,  and  this  is  probably  of 
present  importance  because  of  the  almost  uni- 
versal use  of  this  irritant  antiseptic  for  skin  dis- 
infection. 

These  points  of  surgical  procedure  are  axiomatic 
and  their  value  need  not  be  elaborated  here; 
however,  the  most  careful  surgeon  cannot  al- 
ways avoid  the  exposure  of  long  operations;  much 
manipulation  is  often  necessary;  drainage  must 
often  be  used;  the  peritoneum  even  in  so-called 
"clean  cases"  must  always  react  somewhat  to 
take  care  of  at  least  a  slight  infection,  for  of 
course  absolute  asepsis  is  never  attained  in  any 
surgical  work.  Even  aside  from  the  influence  of 
these  known  factors,  it  seems  likely  that  certain 
individuals  have  a  marked  tendency  to  peritoneal 
hyperplasia,  just  as  other  individuals  may  have 


an  unexplained  tendency  to  keloid  growths  on 
the  skin. 

There  have  been  many  methods  proposed  for 
the  prevention  end  ciure  of  these  adhesions,  some 
of  which  will  be  mentioned  briefly.  All  methods 
recognize  the  uselessness  of  merely  breaking  up 
these  adhesions  and  endeavor  by  some  means  to 
keep  apart  the  raw  surfaces  until  such  surfaces 
can  be  covered  with  newly-developed  peritoneum. 
Various  substances  have  been  used  to  accomplish 
this  purpose,  such  as  sterilized  air,  nitrogen  or 
oxygen  gases;  the  introduction  of  large  quantities 
of  salt  solution  just  prior  to  wound  closure  was 
a  routine  procedure  a  few  years  ago,  but  the  solu- 
tion is  too  quickly  absorbed  to  be  effective. 
Sterile  olive  oil  has  been  used,  but  the  results 
have  not  been  very  satisfactory,  some  patients 
reacting  rather  severely  to  its  presence  in  the 
abdomen.  Cargile  membrane,  the  dried  sterile 
peritoneiun  of  the  ox,  has  been  extensively  used 
to  cover  the  abraded  areas  of  peritoneum,  but 
positive  evidence  of  its  value  is  lacking,  and 
after  all  this  membrane  can  only  be  regarded  as 
a  foreign  body  whose  successful  application  to 
large  surfaces  is  difficult,  for  a  little  blood  or  serum 
will  easily  float  it  away  from  its  proper  position. 
Paraffin,  lanolin,  gelatine,  giun  arabic  and 
similar  substances  have  been  used;  the  mere 
length  of  the  list,  like  the  remedies  for  whooping- 
cough,  suggests  that  the  value  of  any  is  doubtful. 

Many  reports  from  the  literature  could  be 
quoted  to  show  that  these  adhesions  are  serious 
surgical  complications  and  that  their  treatment 
is  often  disappointing;  Murphy  reports  a  case  in 
which  14  laparotomies  were  done  for  adhesions 
following  appendectomy,  with  final  good  result; 
Grieffenhagen  reports  a  case  having  10  operations 
before  even  moderate  relief  was  obtained.  Three 
years  ago  Dr.  Stavely  read  an  article  on  this 
subject  before  the  Washington  Medical  Society, 
in  which  after  reviewing  the  causes  and  treatment 
of  these  post-operative  adhesions  he  reported  a 
case  operated  on  seven  times,  including  one  in- 
testinal resection,  with  only  partial  relief.  Nu- 
merous similar  reports  indicate  the  frequency  of 
the  complication  and  the  difficulty  in  effecting  a 
cure. 

I  wish  to  report  somewhat  in  detail  a  case  wfaidi 
illustrates  the  great  amoimt  of  suffering  and 
disability  which  a  victim  of  recurrent  and  per- 
sistent adhesions  may  be  forced  to  endure.  The 
clinical  history  is  similar  to  numerous  cases  which 
have  been  reported  and  is  only  of  possible  interest 
because  of  the  fact  that  complete  relief  was  finally 
obtained  by  a  means  of  treatment  which  so  far 
as  I  know  is  somewhat  original. 
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£.  P.,  age  26,  a  single  German  servant  girl  of  phlegmatic 
temperament,  had  the  usual  children's  diseases  and  also 
typhoid  when  about  12  years  old;  menstruation  began  at 
13  and  for  several  years  was  somewhat  scanty  and  painful, 
but  she  was  fairly  healthy  until  in  1906;  at  the  age  of  20 
she  was  operated  on  in  a  Cleveland  hospital  for  appendici- 
tis. This  operation  was  the  beginning  of  a  series  of  surgical 
experiences  which  lasted  almost  continuously  for  three 
years.  She  could  give  no  information  as  to  this  first  ill- 
ness, except  that  the  attack  was  acute  and  that  the  appen- 
dix was  removed,  the  wound  apparently  healing  without 
drainage.  Within  a  few  months  she  began  to  have 
severe,  dragging  pains  in  the  lower  abdomen  and  she  was 
soon  obliged  to  give  up  work,  as  the  discomfort  was 
especially  great  when  she  was  on  her  feet.  She  was  ad- 
mitted to  the  gynecological  service  at  the  Garfield  Hospital 
in  January,  1907,  complaining  of  this  abdominal  pain, 
which  was  especially  severe  at  the  menstrual  period.  A 
diagnosis  of  endometritis  was  made  and  the  uterus  was 
dilated  and  curetted.  She  left  the  hospital  in  about  two 
weeks,  but  was  readmitted  in  May,  1907,  about  5  months 
later,  complaining  of  constant  pain  in  the  right  side  and  a 
beating  or  jumping  sensation  in  the  lower  abdomen;  said 
she  could  walk  but  little  because  of  the  pain,  was  easily 
tired  and  unable  to  work.  Urination  was  painful,  though 
urinalysis  was  normal.  She  was  examined  under  ether 
but  nothing  definite  ascertained.  She  left  the  hospital 
May  20,  unimproved,  with  a  diagnosis  of  neurasthenia; 
she  was  readmitted  10  da3rs  later,  after  having  tried  to 
work  one  day.  For  two  or  three  weeks  she  suffered  the 
usual  pain  and  tenderness  and  had  some  irregular  fever  and 
occasional  chills  and  slight  leucocytosis;  all  laboratory  tests 
were  negative  and  Dr.  Claytor  referred  her  to  my  service 
for  the  relief  of  probable  peritoneal  adhesions  resulting 
from  the  operation  for  appendicitis  two  years  before.  At 
operation  extensive  adhesions  were  found  about  the 
caecum  and  also  about  the  sigmoid;  nothing  else  abnormal 
was  found,  and  the  pelvic  contents  were  normal.  The 
adhesions  were  broken  up  or  dissected  out  and  raw  surfaces 
covered  with  cargile  membrane  or  turned  in  with  catgut 
stitches.  She  was  discharged  August  12  feeling  very  well. 
This  improvement  lasted  only  a  couple  of  months  and  in 
December,  1907,  she  went  to  the  Columbia  Hospital 
where  she  was  again  dilated  and  curetted,  and  discharged 
in  two  weeks. 

In  April,  1908,  she  was  again  admitted  to  the  Garfield 
Hospital  where  she  was  treated  for  the  nervous  and 
hysterical  condition  which  had  by  this  time  become 
marked.  After  five  weeks'  treatment  and  rest  she  left 
the  hospital  considerably  improved.  However,  a  month 
later  she  presented  herself  again  begging  for  an  operation, 
which  I  reluctantly  performed  Jime  5,  1908.  The  condi- 
tion foimd  was  worse  than  found  at  the  previous  operation; 
as  the  interne  expressed  it  in  his  description  "adhesions 
were  found  all  over  the  peritoneal  cavity."  Over  two  hours 
were  spent  in  breaking  up  adhesions  and  arresting  haemor- 
rhage. Ten  or  twelve  sheets  of  cargile  membrane  were 
used  to  cover  the  raw  surfaces  and  were  stitched  into 
place;  the  abdomen  was  filled  with  salt  solution  and  the 
wound  closed.  She  made  rather  a  tedious  convalescence 
and  left  the  hospital  in  two  months  feeling  fairly  comfort- 
able. She  tried  to  resume  her  work  but  the  old  familiar 
symptoms  recurred  in  a  short  time  and  during  the  next 
eight  months  she  haunted  my  office  begging  for  relief  and 
asking  for  another  operation.  During  this  time  various 
abdominal  bandages  and  supports  were  used  with  only 
slight  benefit.    She  was  comfortable  in  bed,  but  the  erect 


position  at  once  caused  the  dragging  pain.  I  finally  con- 
sented to  operate  a  third  time  and  opened  her  abdomen 
again  on  June  23,  1909.  The  adhesions  were  worse  than 
at  either  of  the  previous  operations;  with  great  difficulty 
most  of  the  adhesions  were  broken  up,  a  special  effort  being 
made  to  free  the  parietal  peritoneimi.  Large  raw  surfaces 
could  not  be  avoided  and  it  was  evident  that  adhesions 
would  necessarily  reform;  it  was  determined,  therefore,  to 
make  an  effort  to  have  them  reform  with  the  intestines 
as  low  down  in  the  abdomen  as  possible,  so  that  in  the 
upright  position  there  would  be  less  tendency  for  the 
downward  pull  which  seems  to  cause  most  of  the  acute 
pain  in  these  cases.  With  this  purpose  the  wound  was 
carefully  closed  with  tier  sutures,  reinforced  with  wide 
through  and  through  stay  sutures,  and  a  firm  abdominal 
binder  applied.  Before  final  closure  of  the  wound,  the 
abdomen  was  filled  with  salt  solution.  As  soon  as  she 
reacted  from  the  anaesthetic  she  was  placed  in  a  sitting 
position  and  kept  there.  On  the  third  day  she  was 
allowed  to  get  out  of  bed  and  stand  on  her  feet  as  much  as 
her  strength  permitted.  Within  a  few  days  she  was  walk- 
ing around  the  ward,  but  still  rested  and  slept  in  a  partially 
upright  position.  She  left  the  hospital  in  four  weeks;  she 
suffered  no  pain  and  improved  rapidly,  gaining  30  pounds  in 
the  next  six  months.  She  resmned  her  work  and  has 
continued  well  to  the  present  time,  a  period  of  nearly  four 
years. 

From  1906  to  1909  this  girl  was  in  hospitals  on 
ten  occasions  aggregating  about  250  days,  and 
underwent  six  operations.  In  spite  of  the  fact 
she  has  remained  comfortable  for  nearly  four 
years,  I  am  convinced  she  has  as  many  adhesions 
as  she  ever  had,  but  the  present  ones  were  formed 
when  the  abdominal  contents  were  in  their  lowest 
position,  so  that  there  is  now  no  pull  on  the  pari- 
etal peritoneum  when  the  patient  is  erect.  From 
my  experience  with  this  case  and  from  reports  of 
many  similar  cases  repeatedly  operated  upon,  I 
think  we  must  admit  the  impossibility  of  perma- 
nently removing  these  adhesions;  but  I  believe 
many  of  these  desperate  cases  can  be  greatly 
benefited  by  this  postural  treatment  after  the 
adhesions  are  broken  up  at  operation.  For  this 
plan  to  be  effective  it  is  necessary,  firsiy  that  all 
or  nearly  all  adhesions  be  broken  up,  especially 
on  the  sensitive  parietal  peritoneum  so  that  the 
abdominal  contents  may  adjust  themselves  at  as 
low  a  level  as  possible  inmiediately  after  the  opera- 
tion; second,  that  the  raw  surfaces  must  be  kept 
apart  for  12  or  18  hours  by  salt  solution,  imtil  the 
patient  can  be  placed  in  the  upright  position, 
which  must  be  done  as  soon  as  possible  as  it  is 
known  that  raw  peritoneal  surfaces  adhere  very 
quickly. 

The  risk  of  such  a  procedure  as  this  is  not  great 
and  I  believe  it  offers  a  good  chance  of  relief  to 
those  recurrent  cases  not  benefited  by  the 
ordinary  operative  measures. 
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WHEN  dealing  with  an  ulcerative  or  perfo- 
rative lesion  of  the  stomach  or  duodenum, 
one  is  not  infrequentiy  forced  to  devise 
some  method  to  cover  over  a  raw  area  with  peri- 
toneiun,  to  reinforce  a  doubtful  suture  line  or  to 
seal  a  recent  perforation  which  cannot  be  closed 
by  a  simple  suture  of  its  edges.  Under  such 
circumstances  the  omentum  usually  lends  itself 
readily  to  the  purpose  providing  an  abundance  of 
easily  mobilized  tissue  of  fairly  good  vitality;  to 
secure  the  omentum  in  its  new  position  one  may 
depend  upon  the  pressure  of  one  or  two  support- 
ing drains  aided  perhaps  by  a  few  sutures  but 
when  dealing  with  a  perforation  one  must  attempt 
a  more  or  less  accurate  sutiu'e  whose  introduction 
may  easily  be  difficult  because  of  a  poor  exposure 
and  whose  efficiency  may  well  be  doubtful.  So 
radical  an  alteration  in  the  position  of  the  omen- 
tum, however,  is  not  altogether  a  matter  of  in- 
difference for  the  lower  abdomen  is  henceforth 
absolutely  deprived  of  its  best  natural  defense 
against  acute  inflammatory  processes;  many 
perforated  appendices  are  safely  walled  off  in 
whole  or  in  part  by  the  omentum.  In  addition, 
such  a  use  of  the  omentum  when  made  in  a  faulty 
technical  manner  may  occasionally  be  the  cause 
of  a  late  intestinal  obstruction.  As  a  rule  the 
best  abdominal  surgery  is  that  which  accom- 
plishes its  purpose  with  the  least  alteration  of 
natural  conditions. 

The  foregoing  considerations  lead  the  writer  to 
try  the  falciform  ligament  of  the  liver  as  plastic 
material. 

In  the  first  case  (Surgical  No.  929)  during  an  abdomi- 
nal exploration  undertaken  to  discover  the  cause  of  per- 
sistent epigastric  pain  there  was  found  an  ulcer  of  the 
stomach  situated  on  the  anterior  suriace,  adjacent  to  the 
lesser  curvature  and  well  up  toward  the  cardia.  This 
portion  of  the  stomach  was  nrmly  adherent  to  the  under 
surface  of  the  liver.  After  separation  from  the  liver  there 
was  found  a  deposit  of  fresh  greenish  fibrin  on  the  affected 
portion  of  the  stomach  wail  indicating  a  more  or  less  active 
process  but  without  actual  perioration.  The  patient's 
general  condition  being  too  poor  to  allow  us  to  consider 
excision  of  the  ulcer,  it  was  necessary  in  some  way  to  cover 
rapidly  and  securely  the  site  of  impending  perforation. 
Attempt  was  made  to  bury  the  ulcer  in  the  usual  manner 
by  folding  over  it  the  adjoining  portions  of  the  wall  of  the 
stomach  and  suturing  them  in  this  position  but  the  area  of 
induration  was  so  large  in  comparison  to  the  total  size  of 
the  relatively  small  stomach  that  this  method  of  covering 
proved  quite  insecure.  It  was  evidently  necessary  to 
reinforce  this  suture  line  firmly  and  the  falciform  ligament 


of  the  liver  naturally  su^ested  itaelf  as  providiiig  available 
material.  The  round  ligament  of  the  liver  was  thocfore 
divided  between  ligatures  dose  tu>  to  the  peritoneal  ade 
of  the  umbilicus  and  the  folds  of  the  falaform  ligament 
were  divided  just  at  their  junction  with  the  parietal  peri- 
toneum; this  provided  a  fl^  almost  entirely  covered  with 
peritoneum  and  hanging  from  the  umbilical  fissure  of  the 
liver.  The  free  portion  of  this  broad-based  flap  was  now 
thrown  over  the  insecure  line  of  suture  on  the  stomach 
wall  where  it  was  easily  and  snugly  stitched  into  poatkm; 
there  was  no  tension  whatever  upon  the  fls^  and  it  seemed 
to  fulfill  the  purpose  admirably.  The  abdomen  was  closed 
without  drainage  and  the  patient  made  an  uninterrupted 
convalescence.  From  the  time  of  operation  the  p>aticnt 
was  quite  free  from  the  pain  previously  complained  of  and 
when  seen  eight  months  later  she  had  gained  markedly  in 
weight  and  expressed  herself  as  having  been  perfectly 
comfortable. 

Quite  recently  we  have  employed  this  method  in  the 
closure  of  a  perforated  duodenal  ulcer.  A  young  man 
(Surgical  No.  1810)  was  admitted  with  the  evident 
signs  of  an  overwhelming  fulminant  general  peritonitis. 
A  diagnosis  of  perforated  duodenal  ulcer  was  confirmed  by 
immediate  operation;  the  peritoneal  cavity  was  literally 
full  of  pus  from  which  streptococcus  pyogenes  subsequent- 
ly grew  in  pure  culture.  The  perforation,  which  admitted 
the  finger  tip,  was  situated  on  the  anterior  wall  of  the  first 
portion  of  the  duodenum  in  the  center  of  an  indurated 
area  perhaps  5  cm.  in  diameter;  the  edges  of  the  perforation 
were  so  fnable  that  approximating  sutures  promptly  tore 
out.  Invagination  of  the  ulcer  by  Lembert  sutures  placed 
at  some  distance  from  the  edge  was  likewise  impossible 
for  the  reason  just  stated  and  also  because  of  dense  adhe- 
sions about  the  duodenum  which  effectively  prevented  its 
collapse.  An  attempt  to  close  the  perforation  by  suturing 
the  adjacent  portion  of  the  transverse  meso<olon  over  it 
was  unsuccessful.  The  falciform  li|;ament  of  the  liver  was 
then  prepared  in  the  manner  described  above  and  thrown 
down  over  the  perforation  when  it  was  found  quite  possible 
to  hold  it  in  position  with  a  few  sutures  in  such  a  way  as  to 
occlude  the  opening  in  the  bowel  rather  securely.  In  this 
instance  the  ligament  was  used  as  an  obturator  rather  than 
as  an  overl3ang  flap.  Drains  were  placed  in  such  a  way 
as  to  hold  the  transplanted  ligament  in  place  and  the  omen- 
tum loosely  drawn  up  about  them.  Free  egress  was  pro- 
vided for  the  pus  in  the  pelvis  and  flanks  by  multiple  in> 
dsions. 

The  patient  succumbed  to  peritonitis  24  hours  after 
operation.  No  autopsy  was  permitted  but  there  was  no 
evidence  of  any  furUier  [>ost-operative  leakage  from  the 
duodenum;  the  closure  of  the  perforation  seemed  effectuaL 

Judging  from  the  above  experiences,  the  falci- 
form Ugament  of  the  liver  seems  to  be  of  some 
value  as  plastic  material  available  for  use  in  con- 
nection with  defects  of  the  stomach  and  duode- 
num. It  is  possible  that  it  may  serve  a  similar 
purpose  in  connection  with  siurgery  of  the  gall- 
bladder, biliary  passages,  liver  or  transverse  colon. 
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though  no  occasion  for  its  use  in  this  connection 
has  presented  itself  to  the  writer  as  yet.    The 
ligament  offers  a  siuprisingly  large  amount  of 
tissue  which  is  easily  and  quickly  prepared,  and 
whose  vitality,  when  prepared  by  the  method^ 
outlined  above  is  assured,  since  its  blood  supply  * 
is  by  a  branch  of  the  hepatic  artery.^ 
In  suggesting  this  use  of  the  falciform  ligament,  it 

>  Porier  et  Charpy,  Tnut6  de  Anatomic  Humaine,  second  edition, 
hr.  707.  X901. 


is  fully  realized  that  the  field  is  a  rather  restricted 
one,  but  since,  within  limits,  its  use  has  proved  of 
considerable  value  to  the  writer  he  feels  it  worthy 
of  remark.  No  suggestion  of  the  possibilities  of 
the  falciform  ligament  as  plastic  material  has 
been  encountered  in  the  literature,  though,  be  it 
said,  an  exhaustive  resum6  has  not  been  made. 
This  brief  presentation  is  made  in  order  to  call 
attention  to  the  procedure  and  to  recommend  its 
trial  when  an  appropriate  occasion  presents  itself. 


THE   SELECTION  OF  THE  ANiESTHETIC  UPON  THE  BASIS  OF  ITS 

ULTIMATE   PHYSIOLOGY 

By  RAYMOND  C.  COBURN,  M.  A.,  M.  D.,  New  York  Cfty 

Anesthetist  New  York  City  and  New  York  Post-Gradoate  Medical  School  Hospitals.    Supervising  Anesthetist  Beth  Israel  Hospital 


THE  all-important  factor  in  combating  dis- 
ease and  repairing  injury  is  the  patient's 
vital  resistance.  By  Nature,  physiologic 
agencies,  so  far  as  we  imderstand  them,  are 
directed  toward  cure  and  repair.  It  is  a  matter, 
then,  of  supreme  importance  that  any  artificial 
means  added  be  of  assistance,  and  not  a  handicap, 
to  Nature's  supreme  and  all-pervading  effort. 
"Preservation  of  life"  has  been  asserted  to  be 
"the  first  law  of  Nature,"  meaning  thereby  that 
it  is  a  matter  of  instinct  to  guard  the  individual 
against  phjrsical  injury.  This  doctrine,  however, 
is  true  in  a  much  broader  significance,  and  the 
potentiality  resides  in  every  cell  and  organ,  for  all 
the  individual's  normal,  physiologic  agencies  are, 
or  may  be,  directed  toward  the  preservation  of 
life.  The  great  task  of  the  profession  to-day, 
then,  is  to  conserve,  restore,  sometimes  augment, 
but  never  imnecessarily  impair,  these  physiologic 
activities.  On  the  medical  side  it  is  generaJly 
conceded  that  the  majority  of  patients  recover 
without  any  assistance  whatever.  Our  medical 
leaders,  therefore,  true  to  their  conviction,  gave 
little  drug  medication,  and  were  accused  of  lead- 
ing the  way  to  drug  nihilism.  On  the  other  hand, 
serums,  vaccines,  antitoxins,  etc.,  physiologic 
products,  are  ever  widening  their  field  of  use  in 
both  medicine  and  surgery,  and  seem  to  point  the 
way  to  therapeutic  progress  and  achievement. 
In  other  words,  the  era  of  physiologic  medicine 
and  sxirgery  has  already  dawned. 

In  most  surgical  procedures  it  is  necessary  that 
a  general  anaesthetic  be  employed,  and  it  is  to  the 
selection  of  this  agent,  in  the  light  of  this  era,  that 
your  attention  is  here  directed.  Let  us  make  the 
slogan   of   the   day,    "Conserve   the   Patient's 


Resistance."  Accordingly,  the  effects,  other 
than  the  anaesthesia,  of  the  different  anaesthetics 
become  an  important  matter.  No  longer  can  the 
anaesthetic  be  considered  a  success  if  only  the 
surgeon  be  unperturbied  throughout  the  opera- 
tion and  the  patient  survive  the  table  a  reason- 
able length  of  time.  "It  is  quite  as  important 
for  the  patient  to  retain  his  natural  resistance 
after  operation  as  it  is  for  the  surgeon  to  add 
artficial  means  for  securing  asepsis  during  opera- 
tion. This  is  the  new  principle  —  turning  the 
tide  of  battle  only,  and  leaving  the  patient  with 
his  physiology  as  nearly  intact  as  possible.  It 
seems  to  me  that  the  object  lesson  of  the  results  of 
conserving  the  patient's  natural  resistance  has 
opened  the  vista  of  a  new  epoch  in  surgery."  (i). 
Most  every  surgeon  uses  one  anaesthetic  as  a 
basis,  and  has  it  administered  imless  he  believes 
it  is  contra-indicated.  He  may  not  use  his 
favorite  anaesthetic  for  even  a  majority  of  his 
operations,  but  nevertheless  he  uses  it  unless  there 
is  what  he  believes  to  be  a  good  reason  for  using 
some  other  anaesthetic.  Nitrous  oxide  is  con- 
ceded to  be  the  least  toxic  general  anaesthetic  in 
use,  and  that  it  best  conserves  the  patient's 
physiology.  My  plea  is  that  it  be  made  the  basic 
anaesthetic,  that  is,  that  it  be  used  unless,  all 
things  considered,  it  is  deemed  to  be  contra-indi- 
cated. Just  what  the.  contra-indications  to 
nitrous  oxide  may  be  depends  largely  upon  the 
attitude  of  the  surgeon  and  the  aptitude  of  the 
anaesthetist.  I  have  administered  it  in  point  of 
time  from  a  few  seconds  to  over  five  hours;  to 
patients  ranging  from  a  few  months  to  90  years  of 
age;  to  athletic  and  alcoholic  subjects;  to  patients 
with  arteriosclerosis  and  high  blood  pressure,  and 
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with  cardiac  disease;  for  practically  every  opera- 
tion on  the  calendar,  and  under  all  kinc^  of  cir- 
cumstances. In  a  large  proportion  of  these  cases 
all  anaesthetics  might  be  said  to  have  been  contra- 
indicated;  that  is,  they  were  poor  anaesthetic  and 
surgical  risks,  and  for  this  reason  nitrous  oxide 
was  selected.  My  greatest  problem  and  fear  has 
been  with  arteriosclerosis  and  high  blood  pres- 
sure. The  authorities  say  that  in  tibese  conditions 
nitrous  oxide  is  contra-indicated,  and  they  are 
undoubtedly  correct;  but  can  not  the  same  be 
said  of  other  anaesthetics?  With  what  other 
anaesthetic  would  a  patient  85  years  old,  and  hav- 
ing marked  arteriosclerosis  with  cardiac  involve- 
ment and  high  blood  pressure,  pass  through  a 
three-hour  operation  (arteriovenous  anastomosis, 
surgeon,  Charles  Goodman,  Montefiore  Home) 
without  evidence  of  shock  or  other  imtoward 
symptom?  Just  recently  I  administered  nitrous 
oxide  to  a  woman,  71  years  old,  having  marked 
arteriosclerosis  and  high  blood  pressure  for 
pyometra  and  included  a  vaginal  hysterectomy, 
perineorraphy  and  Goffe's  operation  for  a  large 
cystocele  (surgeon,  G.  G.  Ward,  Jr.,  Post-Gradu- 
ate  Hospital),  for  an  hour  and  fifty  minutes  with 
practically  no  shock,  as  evidenced  by  the  patient's 
general  condition,  blood  pressure  observations, 
and  prompt  recovery  without  any  anaesthetic 
disturbance  whatever. 

Again,  a  patient  over  80  years  old  passes 
through  an  operation  that  lasts  an  hour  and  in- 
cludes a  laparatomy  (surgeon,  Charles  H.  Peck, 
Roosevelt  Hospital)  with  the  best  of  results,  both 
anaesthetically  and  surgically  considered.  These 
cases  are  cited  as  illustrations  only;  many  more 
might  be  given.  To  hold  that  nitrous  oxide 
should  not  be  administered  to  the  aged,  as  some 
do,  is  to  deprive  a  large  class  of  the  benefit  of  the 
very  anaesthetic  that  I  have  found  to  be  especially 
well  adapted  to  their  needs.  It  is  true  that  these 
conditions  require  more  care  in  administration, 
but  that  is  technique,  not  selection. 

The  critics  say  that  nitrous  oxide  should  not  be 
administered  in  heart  disease,  but  this  view  is  not 
supported  by  the  best  authorities.  Hewitt  again 
says:  "It  is  now  universally  admitted  that 
nitrous  oxide  is  the  safest  general  anaesthetic 
known."  (2) .  This  is  indeed  a  remarkable  state- 
ment, coming,  as  it  does,  from  a  foremost  author- 
ity. In  most  of  the  deaths  reported  under 
nitrous  oxide  the  asphyxial  element  was  not 
entirely  eliminated  —  an  absolute  essential  that 
admits  of  no  modification  whatever  —  or  other 
factors  were  present,  such  as  respiratory  restric- 
tion, acapnia,  etc.,  which  produce  sudden  fatali- 
ties under  any  anaesthetic. 


My  own  experience  has  been  that  nitrous  oxide 
causes  less  cardiac  disturbance  than  ether,  and 
that  when  nitrous  oxide  produces  no  cardiac 
disturbance  ether  may  produce  a  marked  cardiac 
depression,  as  the  following  will  show :  A  patient, 
in  a  previous  short  operation,  had  marked  cardiac 
depression  under  ether  administered  by  one  of 
our  best  anaesthetists.  A  few  weeks  later,  in  a 
two-hour  abdominal  operation  (surgeon,  S.  G. 
Gant,  Jamaica  Hospital),  nitrous  oxide  was  used. 
The  patient  was  quickly  and  easily  brought  imder 
its  influence,  and  the  heart  action  was  good.  As 
there  was  some  rigidity  of  the  abdominal  muscles 
a  little  ether  was  added  to  secure  relaxation;  the 
effect  was  immediate  cardiac  depression.  A  few 
minutes  later  a  small  amount  of  ether  in  conjunc- 
tion with  the  gas-oxygen  was  tried  again,  with 
the  same  result  as  before.  At  the  end  of  the 
operation  the  patient  was  in  good  condition,  and 
made  a  very  satisfactory  recovery.  Nitrous 
oxide,  with  this  patient,  was  well  tolerated. 
Another  patient  (surgeon,  J.  Van  Doren  Young, 
St.  Elizabeth's  Hospital)  could  not  tolerate  any 
ether  whatever  in  conjunction  with  nitrous  oxide, 
but  did  well  on  gas-oxygen  only.  This  patient 
had  suffered  marked  cardiac  depression  and  toxic 
effect  from  a  previous  ether  anaesthesia.  These 
illustrative  cases  might  be  multiplied  multifold. 

Furthermore,  I  have  not  observed  a  single  pa- 
tient who  tolerated  ether,  as  far  as  heart  action 
was  concerned,  better  than  nitrous  oxide,  provid- 
ing there  was  no  respiratory  restriction.  Acute 
cardiac  dilatation,  that  has  been  mentioned  in 
connection  with  nitrous  oxide,  is  due,  I  believe, 
either  to  an  element  of  asphyxia,  or  to  impairment 
of  the  respiratory  movement,  conditions  that 
produce  acute  cardiac  dilatation  either  imder  or 
indeed  without  any  anaesthetic  whatever.  Cer- 
tainly, a  patient  85  years  old,  having  marked 
arteriosclerosis,  degeneration  of  the  myocardium 
and  high  blood  pressure  could  not,  without  ill 
effect,  withstand  for  three  hours  a  general  anaes- 
thetic that  had  the  slightest  tendency,  per  se,  to 
produce  acute  cardiac  dilatation.  Cyanosb  and 
respiratory  restriction  may  be  prevented.  This 
is  a  very  important  phase  of  nitrous  oxide  admin- 
istration, differing  considerably  in  degree  from 
that  of  ether. 

Alcoholics  constitute  another  class  in  which 
we  are  told  that  nitrous  oxide  is  contra-indicated, 
but  here  again  ether  and  chloroform  are  also  con- 
tra-indicated. Alcoholism  markedly  lowers  vital 
resistance,  especially  against  infection;  ether  and 
chloroform  have  similar  action.  Besides,  in  this 
class,  both  the  liver  and  the  kidneys  are  more  or 
less  involved,  and  thus  distinctly  contra-indicate 
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the  more  irritating  and  toxic  anesthetics,  espe- 
cially in  the  very  prolonged  operations. 

Eclampsia  and  parturition  were  formerly  con- 
sidered cardinal  indications  for  the  use  of  diloro- 
form.  Laboratory  investigation,  however,  shows 
that  in  eclampsia  there  is  practically  the  same 
degeneration  of  the  liver  as  that  which  often  fol- 
lows chloroform  anaesthesia,  thus  positively  con- 
tra-indicating the  use  of  chloroform  in  this  condi- 
tion. And  in  parturition  in  general  who  can  say 
that  eclampsia  may  not  supervene,  or  that  the 
liver,  already  overtaxed,  may  not  succumb  to  the 
burden  superadded  by  this  agent  whose  toxicity 
is  especially  directed  toward  this  organ?  We 
have  been  recently  advised  to  use  ether,  but  is 
this  rational  or  scientific?  The  kidneys  are  also 
overtaxed;  mayhap,  already  in  the  initial  stages  of 
inflammation.  Administering  ether  is  literally 
pouring  oil  upon  smouldering  coals.  Besides, 
puerperal  infection  occurs  occasionally.  Why  is 
nitrous  oxide  practically  ignored  in  this  connec- 
tion? Is  the  profession  so  indissolubly  wedded 
to  its  past  in  the  use  of  ether  and  chloroform  that 
it  is  willing  to  risk  sacrificing  even  the  mother 
rather  than  heed  this  new  lesson  of  science? 
Plainly  the  warning  has  been  soimded:  "Con- 
serve the  Patient's  Resistance!" 

Infection  of  all  kinds  indicates  the  use  of  nitrous 
oxide,  as  both  ether  and  chloroform,  partially,  at 
least,  through  their  action  on  the  phagoc3rtes,  im- 
pair Nature's  agencies  for  repelling  bacterial 
invasion.  This  is  a  much  broader  indication  than 
is  at  first  apparent,  for  it  not  only  includes  active 
and  latent  infection  prior  to  the  operation,  but 
also  infection  that  may  occur  during,  or  for  several 
days  subsequent  to,  the  operation,  as  this  im- 
pairment of  the  patient's  resistance  lasts  five  or 
six  days.  The  operations  in  which  infection  is 
prone  to  develop  even  though  the  technique  is  as 
perfect  as  usual,  such  as  in  the  operative  treat- 
ment of  fractures,  use  of  metallic  bone  plates,  etc., 
dearly  indicate  the  use  of  nitrous  oxide.  ^  Finally, 
what  surgeon  of  experience  has  not,  on  operating, 
found  infection  that  was  not  previously  cfiagnosti- 
cated? 

In  addition  to  impairing  resistance  against  in- 
fection, ether  and  chloroform  detrimentally  affect 
the  red  blood  cells,  and  the  volume  of  the  blood 
as  well,  thus  handicapping  Nature's  agencies 
for  repairing  injured  tissues. 

The  beneficent  action  of  nitrous  oxide  upon  the 
general  nervous  system,  as  compared  with  that  of 
ether  and  chloroform,  is  very  marked  indeed. 

>  At  the  meeting  of  the  New  York  Surgical  Society,  April  23,  1913, 
several  patients  developing  such  infection  were  shown,  and  one  case 
reported  in  which  the  infection  developed  early  and  was  of  such  a  severe 
type  that  the  patient  soon  died. 


The  long-persisting  train  of  symptoms  of  nervous 
exhaustion,  neurasthenia,  etc.,  is  strikingly  absent 
after  capital  operations  under  nitrous  oxide. 
Crile  shows  that  there  is  only  one-fourth  the  in-^ 
jury  to  the  brain  cells  under  nitrous  oxide  anaes- 
thesia as  that  which  occurs  under  ether,  with  the 
same  amount  of  trauma.  (3) .  I  have  found  that  in- 
sane patients  do  particularly  well  under  nitrous 
oxide. 

Patients  of  low  vitality,  or  in  shock,  or  where 
shock  may  be  an  important  factor,  should  be 
anaesthetized  with  nitrous  oxide.  The  reduction 
in  amoimt  of  shock  under  nitrous  oxide,  as  com- 
pared with  that  under  ether,  is  very  marked, 
both  clinically  and  pathalogically.  In  fact,  pa- 
tients developing  shock  imder  ether  are  often 
improved  by  substituting  nitrous  oxide,  as  shown 
by  McKesson.  (4).  Patients  in  fright;  those  par- 
ticularly dreading  the  anaesthetic  or  operation, 
and  those  in  great  pain,  or  who  have  just  passed 
through  a  period  of  suffering,  do  much  better 
imder  nitrous  oxide,  as  these  conditions  in  them- 
selves produce  pronounced  shock.  In  irritation 
or  inflammation  in  the  respiratory  tract  and 
lungs,  diabetes,  nephritis,  pyelitis,  cystitis,  and 
in  operation  upon  the  kidney,  ureter,  bladder  and 
prostate,  the  use  of  ether  is  contra-indicated  on 
account  of  its  irritant  action.  The  comparative 
freedom  from  post-narcotic  nausea,  vomiting,  de- 
pression and  general  discomfort  alone  under 
nitrous  oxide  renders  it  the  anaesthetic  of  choice 
in  a  large  number  of  cases.  Many  patients  re- 
refuse,  or  fatally  postpone,  operative  procedure 
on  account  of  the  unpleasant  memory,  or  the 
disparaging  recital,  of  a  previous  ether  experience. 
Nitrous  oxide,  on  the  other  hand,  is  known  the 
world  over  as  "laughing  gas"  solely  on  account 
of  the  pleasant  impression  it  makes  upon  the 
patient's  mind.  And  can  you  blame  any  patient 
for  preferring  to  laugh  rather  than  to  vomit? 
After  nitrous  oxide  administration  consciousness 
is  recovered  very  quickly,  even  after  prolonged 
operations,  and  the  patient,  frequently  with  a 
smile  upon  his  lips  that  emphasizes  the  truth  of 
his  statement,  often  tells  immediately  of  the 
pleasant  entertainment  he  has  had  while  the  sur- 
geon was  operating  upon  his  very  vitals! 

It  has  been  urged  against  nitrous  oxide  that  its 
administration  requires  skill,  that  it  is  expensive, 
and  that  on  account  of  apparatus  and  supplies 
required  it  is  not  adapted  for  use  outside  of 
institutions.  Just  a  word  as  to  each  of  these  ob- 
jections. 

Does  any  one  ever  criticize  an  operation  be- 
cause, perdiance,  for  proper  performance  it  re- 
quires skill?    It  is  a  stigma  upon  the  whole  pro- 
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fession'to  object  to  anything  that  is  of  benefit  to 
the  patient,  especially  at  a  critical  time,  because 
its  use  requires  skill.  The  necessary  skill  for 
administering  nitrous  oxide,  just  as  that  required 
for  any  other  work,  will  be  forthcoming  just  as 
soon  as  there  is  a  real  demand  for  it.  This  demand 
cannot  be  originated  by  the  anaesthetist;  it  must 
come  from  the  surgeon. 

The  cost  of  nitrous  oxide  anaesthesia  depends 
almost  entirely  upon  the  method  of  administra- 
tion. With  the  method  that  I  employ  and  have 
elsewhere  described  I  use  an  average  of  thirty- 
three  gallons  of  nitrous  oxide  and  twelve  gallons 
of  oxygen  per  hour,  thus  costing  hospitals  about 
sixty-five  cents  per  hour  of  administration  (5). 
This  cannot  be  said  to  be  expensive. 

The  apparatus  that  I  use  weighs  6}/^  pounds, 
and  can  be  compactly  folded  and  carried  any- 
where, together  with  sufiSdent  supplies  for  an 
anaesthesia  of  upwards  of  two  and  a  half  hours  in 
an  ordinary  hand  bag  (6) .  Several  other  distinctly 
portable  apparatuses  have  been  described. 

Lest  I  be  misimderstood,  however,  let  me  say 
emphatically  that  I  do  not  advocate  the  use  of 
nitrous  oxide  for  all  patients,  conditions  and 
operations,  for  no  anaesthetic  fulfills  that  require- 
ment. Besides,  even  though  the  selection  of  the 
anaesthetic  seems  to  have  been  properly  made, 
the  unknown  individuality  of  the  patient  may, 
upon  administration,  preclude  its  use,  and  a 
change  be  necessary.  At  the  present  time  ether, 
with  the  majority  of  surgeons,  is  the  anaesthetic 
of  choice,  and  nitrous  oxide  is  used  chiefly  as  a 
means  of  last  resort.  My  plea  is  that  "the  last 
shall  be  first,"  not  so  much  in  point  of  use,  but 
from  the  standpoint  of  consideration.  Hewitt 
recently  reiterated  his  former  statement  that 
nitrous  oxide,  when  administered  with  a  sufiicient 
amount  of  oxygen  to  prevent  all  asph3ndal  symp- 
toms, is  practically  free  from  danger  to  life  (2). 
Most  certainly  it  leaves  the  patient's  physiology 
in  the  most  perfect  condition.  Recovery  depends 
entirely  upon  resistance.  Why,  then,  ^ould 
not  fiiBt  consideration  always  be  given  the  safe 
anaesthetic  that  best  conserves  the  patient's  re- 
sistance? This  does  not  require  that  it  be  used 
in  the  majority  of  operations,  but  that  it  always 
be  used,  if  this  can  be  done  advantageously.  It 
makes  a  vast  difference  whether  it  always  be  used 


whenever  reasonably  advisable,  or  only  as  a  last 
resort.  The  indications  for  its  use  ought  to  be 
balanced  with  its  contra-indications.  The  cen- 
tra-indications of  nitrous  oxide  are  relative,  not 
absolute,  and  if  its  indications  equal  or  outweigh 
its  contra-indications,  it  ought  to  be  used. 
Ether,  on  the  other  hand,  has  absolute  contra- 
indications, such  as  in  the  more  or  less  severe  of 
the  following:  bronchitis,  laryngitis,  pneumonia, 
tuberculosis,  infective  appendicitis,  peritonitis, 
nephritis,  cystitis,  sapraemia,  septicaemia,  bac- 
teraemia,  pyaemia,  infective  and  some  auto- 
toxaemias,  debility,  shock,  etc.  Relative  contra- 
indications to  ether  become  more  absolute  in  very 
prolonged  operations.  That  is,  the  longer  the 
operation  the  more  ether  is  contra-indicated, 
whereas  with  nitrous  oxide  the  longer  the  opera- 
tion the  more  it  is  indicated.  Most  of  the  con- 
tra-indications for  nitrous  oxide  lie  with  the 
surgeon  and  the  anaesthetist  rather  than  with  the 
patient  and  the  operation.  Experience  ajid 
comparative  clinical  observation  of  its  beneficent 
action,  therefore,  broaden  its  field. 

Life  is  not  preserved  and  health  is  not  restored 
by  impairing  normal,  physiologic  agencies.  When 
life  is  preserved,  or  health  is  restored,  with  the 
patient's  resistance  unnecessarily  impaired,  it  is 
at  a  risk,  and  with  a  responsibility,  that  is  not 
always  justified.  To  handicap  Nature  needlessly 
with  the  anaestheic  is  sometimes  to  turn  the 
tide  of  battle  against  the  one  we  are  striving  to 
aid.  Again  I  say,  '' Conserve  the  Patient's 
Resistance." 
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A   MODIFICATION  OF  THE  RECTUS  FASCIAL  FLAP   IN   INGUINAL 

HERNIOPLASTY 


IN  a  certain  proportion  of  cases  of  inguinal 
hernia,  direct  and  indirect,  the  surgeon  meets 
with  a  weakened,  degenerated  or  lax  con- 
joined tendon  of  the  internal  oblique  and  trans- 
versalis  muscles,  prohibiting  its  use  as  part  of  a 
reliable  wall  in  hernioplasty.  Especially  is  this 
true  in  long-standing,  irreducible  hernias. 

To  meet  these  conditions  various  plastic 
methods  have  been  devised,  employing  muscular, 
fascial  or  periosteal  flaps  from  surrounding 
structures.    The  method  herein  suggested  ap- 


to  the  abdomen  the  cord  is  crowded  into  the  upper 
angle  of  the  inguinal  canal  as  far  as  possible, 
forcing  it  closely  against  the  fibers  of  the  internal 
oblique  and  transversalis  at  their  origin  from 
Poupart's  ligament.  With  the  spine  of  fiie  pubis 
as  a  center,  a  distance  b  marked  ofi  on  the  rectus 
sheath  equal  to  the  distance  from  the  spine  to 
the  cord  at  its  entrance  to  the  abdomen.  This 
gives  the  level  for  the  transverse  section  of  the 
rectus  sheath.  The  entire  thickness  of  the  rectus 
sheath  is  now  converted  into  a  triangular  flap  by 


I 


Fig.  I. 

peats  to  result  in  a  restoration  to  a  condition 
very  closely  approximating  that  obtained  by  the 
Bassmi  operation.  The  writer  has  hitherto 
employed  it  in  only  one  case,  an  old,  indirect 
hernia,  with  very  gratifying  result. 

Approach  to  the  operative  field  is  made  by  a 
Ferguson  incision  with  the  convexity  directed 
toward  the  midline  of  the  abdomen,  to  allow 
easy  access  to  the  rectus  sheath.  The  cord,  sac 
and  contents  are  treated  as  in  the  Bassini  opera- 
tion.   After  the  sac  has  been  tied  off  and  returned 


an  upper  transverse  incision  across  the  width  of 
the  muscle  of  the  corresponding  side,  and  a  longi- 
tudinal incision  near  the  midline  of  the  abdomen, 
meeting  the  first  incision  above  and  prolonged 
down  as  far  as  the  symphysis  if  necessary.  The 
external  oblique  is  now  spht  in  the  direction  of 
the  fibers  as  shown  in  Fig.  i  A-B,  and  the  flap 
C  is  pulled  through  the  slit  thus  formed.  The 
flap  is  sutured  to  the  posterior  shelving  edge  of 
Poupart's  ligament,  taking  the  place  of  the  con- 
joined tendon,  and  the  cord  transplanted.  Oper- 
ation concluded  as  in  a  typical  Bas^ni  operation. 
It  may  be  objected  that  the  space  denuded  by 
the  removal  of  the  rectus  flap  may  become  the 
site  of  a  muscle  hernia,  but  in  practice  it  is  possi- 
ble to  approximate  the  borders  of  the  triangle 
with  mattress  sutures,  so  as  to  obliterate  it,  and 
the  lower  edge  of  the  slit  in  the  external  oblique 
can  be  pulled  over  to  assist  in  covering  it. 
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A  LAPAROTOMY  TOWEL 

By  henry  J.  VANDEN  BERG,  M.  D.,  Gkand  Rafids,  Michigan 


THE  accompanying  illustration  represents  a 
laparotomy  towel  especially  useful  with 
the  patient  in  the  Trendelenburg  position. 
It  is  designed  to  be  placed  over  the  ordinary 
laparotomy  sheet.  It  b  made  with  two  pockets, 
a  narrow,  transverse  one  above  and  a  deeper  U- 
shaped  one  around  the  sides  and  lower  end,  as 
represented  in  the  cut.  The  narrow  pocket  is 
intended  to  hold  a  few  instruments  such  as  are 
used  constantly  throughout  the  operation,  viz: 


into  his  hands.  On  the  assistant's  side  the 
position  of  the  instruments  is  reversed  for  his 
convenience.  We  make  it  one  of  the  duties  of 
the  second  assistant  to  keep  this  pocket  supplied 
from  the  tray  and  to  keep  it  in  order  so  that  the 
operator  and  first  assistant  can  alwa3rs  be  sure  of 
finding  the  instruments  there  and  in  place. 

This  arrangement  brings  the  instruments  just 
above  the  upper  end  of  the  incision  and  very  dose 
to  the  work.    The  larger  pocket  isfused  to  hold 


catch  forceps,  scissors,  and  probably  one  or  two 
other  instruments,  with  the  idea  of  having  them 
close  at  hand,  yet  eliminating  the  nuisance  and 
even  danger  of  having  them  slide  down  into  the 
field  of  operation. 

We  have  found  that  the  depth  of  this  pocket 
should  be  from  one  to  one  and  a  half  inches,  or 
just  deep  enough  to  keep  the  instruments  from 
sliding,  yet  not  so  wide  that  it  becomes  necessary 
to  draw  them  out  of  a  pocket,  so  to  speak.  This 
would  interfere  somewhat  with  the  handiness. 

On  the  operator's  side  the  forceps  are  placed 
with  the  grip  downward,  making  it  handy  for  him 
to  grasp,  or  for  the  assistant  to  quickly  place  them 


the  forceps  which  are  attached  to  the  tape  of  the 
laparotomy  sponges.  As  the  nurse  hands  over  a 
sponge  she  drops  the  forceps  into  the  pocket,  which 
prevents  them  from  sliding  down  possibly  into 
questionable  grounds  and  at  the  same  time 
places  them  out  of  the  way. 

You  will  see  that  this  towel  has  its  greatest 
usefulness  when  operating,  as  above  stated,  in  the 
Trendelenburg  position,  as  it  then  serves  a  double 
purpose.  However,  the  deep  pocket  for  the  tape 
forceps  alone  is  of  sufficient  value  to  merit  its  use 
in  all  laparotomy  work.  We  have  used  it  now 
for  seven  years  with  satisfaction  and  recom- 
mend its  use  to  other  operators. 
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APPLYING   SKIN   SUTURES 

By  WELLER  van  HOOK,  A.  B.,  M.  D.,  Chicago 


THERE  are  but  few  surgeons  who  have  not 
given  more  or  less  attention  to  the  rapid 
and  efficient  suturing  of  wounds  of  the  skin, 
since  almost  all  operations  leave  an  integumentary 
woimd  that  demands  closure.  Modern  long 
incisions  make  rapid  and  substantial  suturing  a 
necessity. 

The  writer  has  tried  many  methods  but  for 
simplicity  and  generally  effective  applicability 
recommends  the  following: 


Silk-worm  gut  is  the  best  material.  If  soaked 
for  a  few  minutes  in  methyl  blue  solution  it  will 
be  much  more  easily  seen.  Fishermen,  for  whom 
the  material  was  devised,  like  it  best  when  quite 
translucent,  since  the  lure  is  on  this  account  less 
visible  to  the  fish.  The  surgeon  needs  the 
opposite  quality,  that  of  opacity.  The  material 
should  be  thoroughly  boiled  with  the  instnunents; 
this  makes  it  soft  and  pliable  and  does  not  serious- 
ly affect  its  strength. 


766 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


The  needle  should  be  a  straight  Hagedom  not 
too  large.  The  skin  edges  are  lifted  and  slightly 
rolled  outward.  The  needle  is  then  introduced 
into  the  skin  at  such  an  angle  that  when  the 
stitch  is  tied  (a)  the  edges  are  approximated 
without  being  turned  out  or  rolled  in;  (b) 
the  [skin  and  the  imderlying  fat-tissues  are  sup- 
ported; (c)  there  are  no  gaps  left  between 
stitches. 

The  question  of  rapid  and  eflFective  manipula- 
tion is  largely  solved  by  the  use  of  the  materials 
chosen.  The  straight  needle  gives  the  operator 
constant,  accurate  knowledge  of  the  whereabouts 
of  the  point  and  the  power,  by  the  use  of  the 
needle  as  a  carrier  and  lever,  to  adjust  the  tissues 
that  are  being  manipulated. 

The  Hagedom  needle  with  its  knife-edge  point 
and  large  eye  passes  easily  through  the  tissues 
making  a  clean  wound  and  is  very  easily  freed 


of  its  thread  and  easily  armed  again.  Vfith  a 
little  practice  the  surgeon  can  sew  up  a  simple 
wound  as  fast  as  a  quick  niurse  can  supply  thread- 
ed needles.  The  nurse  should  stand  at  the  opera- 
tor's left  and,  holding  a  bunch  of  well  trimmed 
silk-worm  strands  in  the  right  hand  she  can 
quickly  thread  them  and  either  give  them  into 
the  operator's  hands  or  stick  them  in  a  towd 
near  his  right  hand. 

The  Hagedom  needles  should  be  sharpened  on 
a  small  stone  and  polished  with  emery  before  each 
operation. 

A  rapid  and  certain  set  of  manipulations  in 
passing  and  tying  the  sutures  is  as  necessary  as 
are  proper  materials. 

A  series  of  such  manipulations  which  the 
writer  has  long  used  are  so  illustrated  in  the 
accompanying  drawings  that  the  reader  can 
easily  understand  and  practice  them. 


CORRESPONDENCE 


IN  RE  THE  MALIGNANCY  OF   GIANT-CELLED   SARCOMA 


To  the  EdUor:  In  the  Jidy,  1913,  number  of 
Surgery,  Gynecology  and  Obstetrics,  page 
30,  Dr.  J.  Clark  Stewart  of  Minneapolis  contrib- 
utes a  paper  entitled,  "The  Malignancy  of  Giant- 
celled  Sarcoma." 

I  was  especially  attracted  by  the  criticism  con- 
tained in  this  article  of  a  paper  published  in  the 
Annals  of  Surgery,  February,  1913,  entitled 
"Chronic  (non-suppurative)  Hsemorrhagic  Osteo- 
myelitis." 
Synonyms:  (a)  Medullary  giant-cell  sarcoma. 

(b)  Myelogenous  giant-cell  sarcoma. 

(c)  Myeloma. 

((Q  Medullary  giant-cell  tumor 
(Bloodgood). 

As  your  correspondent  is  the  author  of  the  pa- 
per referred  to,  he  feels  that  not  to  reply  would 
appear  like  giving  assent  to  Dr.  Stewart's  con- 
clusions. 

Whether  or  not  the  diagnoses  made  in  the 
cases  reported  in  the  Annals  of  Surgery  were 
"justified"  must  rest  upon  the  records  published 
therein. 

The  clinical  evidence  obtained  and  noted  of  the 
first  case  reported  is  fairly  typical  of  what  has 
heretofore  been  described  as  slow  growing  medul- 


lary giant-cell  sarcoma  occurring  as  a  single  lesion 
in  the  ends  of  the  long  bones. 

The  gross  pathologic  picture  of  this  case  was 
absolutely  t3rpical. 

The  writer  does  not  know  of  any  other  gross 
lesion  of  bone  where  the  naked  eye  ap()earance  of 
the  mass  is  so  imiform  and  clear. 

If  one  sums  up  the  clinical,  X-ray,  and  gross 
pathologic  pictures  these  lesions  exhibit,  the 
evidence  is  ample  to  give  a  positive  and  con- 
clusive diagnosis. 

The  histo-pathologic  picture  adds  ciunulative 
evidence,  but  to  the  modem  surgeon  does  not 
begin  to  have  the  value  that  the  gross  appearance 
of  the  lesion  properly  interpreted  presents. 

The  microscopic  examination  was  made  in  the 
first  case  as  a  matter  of  routine,  not  because  it 
seemed  necessary  to  confirm  the  diagnosis.  It 
was  confirmatory,  however,  of  the  diagnosis 
made. 

In  Case  No.  Ill,  the  specimen  sent  for  micro- 
scopic examination  to  the  laboratory  was  mislaid. 

The  statement  that  in  one  case  the  diagnosis 
was  made  from  the  skiagraphic  picture  alone  is  a 
mistake.  The  diagnosis  was  reached  in  this  case 
in  connection  with  the  clinical  picture  obtained 


HORSLEY:    ABDOMINAL  PREGNANCY  WITH  LIVING  CHILD 


767 


and  the  X-ray  findings.  Since  this  case  was  re- 
ported, the  patient  submitted  to  operation  and 
the  diagnosis  has  been  verified,  macroscopically 
and  microscopically. 

It  is  not  so  "unique"  as  the  Doctor  may  im- 
agine to  make  fairly  accurate  diagnoses  from  X-ray 
plates  if  he  could  realize  that  in  one  institution  we 
have  the  opportunity  of  studying  the  plates  of 
over  fifteen  hundred  cases  annually  of  bone  and 
joint  lesions  alone. 

Dr.  Stewart  states  that  from  the  description 
given  of  these  cases  that  they  "tally  exactly" 
with  cases  he  described  as  non-suppurative 
osteomyelitis  at  the  Western  Surgical  Society  in 
December,  1910. 

I  have  looked  up  the  article  referred  to  and  also 
find  the  same  paper  given  more  in  detail  in  the 
New  York  Medical  Journal^  March  25,  1911. 

After  a  careful  reading  of  this  paper  I  am  quite 
unable  to  see  wherein  the  cases  reported  by  Dr. 
Stewart  "tally"  with  those  reported  by  me. 

It  seems  to  your  correspondent  that  a  com- 
parison of  both  papers  clearly  shows  an  alto- 
gether different  line  of  reasoning,  thought,  con- 
clusion, and  different  case  reports. 


The  term  "non-suppurative  osteomyelitis" 
was  first  made  use  of  by  Oilier,  and  frequently 
since  by  different  authors  for  various  bone 
lesions. 

I  am  not  aware  that  the  term  "chronic  (non- 
suppurative) haemorrhagic  osteomyelitis"  has 
been  previously  given  to  any  bone  lesion,  or  the 
belief  advanced,  that  the  so-called  slow  growing 
medullary  giant-cell  sarcoma  occurring  as  a 
single  lesion  in  the  ends  of  the  long  bones  is 
simply  a  haemorrhagic  form  of  osteomyelitis,  ex- 
hibiting excessive  formation  of  exuberant  em- 
bryonal vascular  granulation  tissue  replacing 
destroyed  cancellous  structure. 

Referring  to  the  two  cases  reported  by  Dr. 
Stewart  imder  the  title,  "The  Malignancy  of 
Giant-celled  Sarcoma,"  Surgery,  Gynecology 
AND  Obstetrics,  July,  1913,  page  30,  it  seems 
to  the  writer  from  the  description  and  evidence 
given  that  a  more  correct  designation  for  the 
lesions  would  be  mixed  cell  and  spindle  cell  sar- 
comata, respectively. 

Yours  tnily, 

George  Barrie. 
New  York  City. 


ABDOMINAL,  OR  EXTRA-UTERINE,  PREGNANCY  WITH  LIVING  CHILD 

By  J.  SHELTON  HORSLEY,  M.  D.,  Richmond,  Virginia 


In  December,  1912,  I  read  an  article  entitled 
"Abdominal  Pregnancy  with  Living  Child"  be- 
fore the  Southern  Surgical  and  Gynecological 
Association,  reporting  a  case  and  showing  the 
mother  and  child.  The  article  was  published  in 
Ae  July  number  of  Surgery,  Gynecology  and 
Obstetrics,  1913.  An  attempt  was  made  to 
bring  the  literature  on  this  subject  down  to 
January,  1912.  The  material  for  tibis  part  of  the 
paper  was  obtained  through  some  one  in  Wash- 
ington, D.  C,  who  searches  the  literature  in  the 
Surgeon-General's  Library.  Since  the  paper  was 
published  I  find  that  only  the  literatmre  listed  in 
the  Index  Medicus  under  "abdominal  preg- 
nancy" was  reported  to  me.  Consequently,  a 
great  many  cases  which  have  appeared  from  1897 
to  191 2  have  been  overlooked  because  they  were 
listed  under  "ectopic,"  or  "extra-uterine  preg- 
nancy" and  not  imder  "abdominal  pregnancy." 
The  term  "abdominal  pregnancy"  was  used  in 
the  broad  sense  meaning  a  pregnancy  that  de- 
veloped and  came  to  full  term,  or  nearly  full 


term,  within  the  abdominal  cavity  and  outside  of 
the  uterus.  The  following  are  references  that 
were  omitted: 

First  of  all  there  are  14  cases  reported  by  A. 
Sittner,  published  by  him  in  Arch,  /.  GynUk.^ 
Berl.,  1907-1908,  Ixxxiv,  1-95.  Sittner's  own 
case  has  been  referred  to  as  Case  No.  7  in  my 
previous  article. 

Case  i.  Bonckiser,  A.,  Karlsruhe,  February,  1899, 
personal  communication.  Aet.  23  years,  Ill-para.  Last 
confinement  14  months  ago.  Mother  recovered.  Childi 
male,  3240  gm.,  48  cm.,  still  living. 

Case  2.  Fischer,  A.,  Tifiis,  March  3,  1900,  Russk. 
Vrach.,  1903,  No.  3.  Aet.  20  years,  Il-para.  Mother 
died  48  hours  later  from  acute  anaemia.  Child,  female, 
2800  gm.,  50  cm.,  well  formed  and  was  delivered  alive. 

Case  3.  Pasquali,  £.,  Rome,  January  27,  1901, 
Policlin.,  1903.  Aet.  25  years,  primipara.  Mother  re- 
covered. Child  was  poorly  developed,  lower  extremities 
deformed,  lived  24  hours. 

Case  4.  Lentz,  December  26,  1901,  Dissertation, 
Strasburg,  1902.  Aet.  27  years,  Il-para.  Mother  re- 
covered perfectly.    Child  lived  20  minutes. 

Case  5.  Fischer,  A.,  Tiflis,  October  4,  1902,  Russk. 
Vrach.,  1903,  No.  3.  Aet.  26,  Il-para.    Mother  recovered. 
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Child,  male,  2420  gm.,  46  cm.,  perfectly  formed  and  lived 
two  years. 

Case  6.  CalderiDi,  G.,  Bologna,  June  12,  1903,  Atti  d. 
Soc.  Ital.  di  ostet.  e  ginec.,  1903,  iv.  Aet.  40  years,  V- 
para.  Woman  made  a  perifect  recovery.  Child,  female, 
3500  gm.,  still  living. 

Case  7.  Schmit,  H.,  Linz,  July  17,  1903,  Wien.  klin. 
Wchnschr.,  1904,  No.  19.  Aet.  32  years,  Ill-para. 
Mother  made  a  perfect  recovery.  Nine  days  after  opera- 
tion the  decidua  passed.  Child,  male,  2550  gm.,  45  cm., 
perfectly  formed,  still  living. 

Case  8.  Olshausen,  R.,  Berlin,  October,  1903,  Ztschr. 
f.  Geburtsh.  u.  Gyn^.,  No.  52,  2.  Aet.  27  years,  V-para. 
Mother  died  24  hours  after  from  collapse.  Child,  female, 
38S0  gm.,  50  cm.,  with  deformity  of  the  left  side  of  face. 
This  disappeared  after  eight  months  and  child  still  living. 

Case  p.  v.  Guerard,  Disseldorf,  1903,  personal  com- 
munication. Aet.  42  years,  V-para.  Patient  did  well  for 
two  days,  when  she  got  up,  which  brought  on  a  renewed 
haemorrhage,  from  which  she  died.  Child,  well  formed, 
died  several  days  after  birth  from  lack  of  proper  attention. 

Case  10.  Popoff,  D.,  St.  Petersburg,  September,  1904, 
Russk.  Vrach.,  1905,  Nos.  27-29.  Aet.  20  years,  Ill-para. 
Patient  made  uninterrupted  recovery.  Cluld,  male,  2975 
gm.,  49  cm.,  had  pes  eauino- varus;  lived  15  months.  The 
case  was  one  of  lef t-sicled  ovarian  pregnancy. 

Case  ii.  Michin,  P.  W.,  Charkow,  January  6,  1905, 
Russk.  Vrach.,  1905,  No.  12.  Aet.  38  years,  IV-para. 
Mother  recovered.  Child,  male,  2420  gm.,  42  cm.,  Uv^ 
one  month. 

Case  12.  v.  Ott,  St.  Petersburg,  January  27,  1905, 
personal  conmiunication.  Aet.  36  years,  Il-para.  Mother 
recovered  slowly  on  account  of  complications.  Child, 
female,  2900  gm.,  was  living  four  months  after. 

Case  13.  Landau,  T.,  Berlin,  March  29, 1905,  Deutsche 
mcd.  Wchnschr.,  1906,  No.  30.  Aet.  34  years,  Il-para. 
Mother  recovered  but  had  thrombosis  of  the  left  leg. 
Child,  male,  3250  gm.,  46  cm.,  still  living. 

Case  14.  Jerie,  J.,  Prag.,  September  12,  1905,  Casop. 
l^k.  6esk.,  1906,  913.  Aet.  37  years,  V-para.  Mother 
made  a  slow  but  complete  recovery.  Child,  female,  3700 
gm.,  47  cm.,  deformed  in  face  and  head  with  pes  equino- 
varus;  luxation  of  left  hip  joint;  is  still  living. 

Case  15.  Dalton,  H.  C,  Am.  J.  Sur^g.  &  Gynec,  1898- 
99,  xi,  91.  Case  of  ectopic  pregnancy  operated  upon  at 
full  term.  Aet.  27,  i  child  8  years  old,  no  miscarriages. 
Mother  made  a  tedious,  but  complete  recovery.  The 
child  lived  four  hours. 

Case  16.  Rafferty,  T.  N.  and  H.  N.,  Med.  Rec,  1901, 
Ix,  472.  Case  ectopic  gestation  in  patient  34  years,  always 
well  up  to  present  trouble.  Mother  was  in  a  bad  condi- 
tion up  to  her  death  six  days  after  operation.  The  diild 
lived  i3>^  hours. 

Case  17.  Root,  E.  F.,  Am.  J.  Surg.  &  Gynec,  1902-03, 
xvi,  204.  Aet.  40,  at  full  term  and  supposed  to  be  in  labor 
with  regular  pains.  Mother  died  28  days  after  from 
sepsis.    The  child  lived  four  days. 

Case  18.  Peham,  H.,  Wien.  klin.  Wchnschr.,  1904, 
xvii,  527.  Aet.  34.  The  mother  was  in  a  desperate  condi- 
tion for  five  days,  but  recovered  completely  in  six  weeks. 
The  child,  female,  was  perfectly  developed  and  is  living. 

Case  19.  Czyzewicz,  A.,  Zentralbl.  f.  Gynak.,  1904, 
xxviii,  97.  Child  lived  a  short  time  as  it  was  deeply 
asphyxiated.    Mother  died  four  days  later  from  pneumonia. 

Case  20.  Landau,  T.,  Berl.  klin.  Wchnschr.,  1906, 
xliii,  1061.  Aet.  39,  had  had  four  children,  normally,  the 
last  8  years  ago.  Child,  female,  38  cm.  long,  weight  1300 
gm.,  wry-neck  on  left  side.    Mother  recovered  easily. 

Case  21.  AdjaroflF,  C,  Wien.  klin.  Wchnschr.,  1907,  xx, 
1 6 14,  reports  case  of  full- term  ectopic  gestation  in  a  woman, 


aet.  s$,  who  had  had  four  normal  births  and  tuo  miscar- 
riages. Mother  and  chUd  perfectly  well  two  ycais  later 
and  the  child  is  normal  in  every  respect. 

Case  22.    Rosenberger,    A.,    Pest,    med-chir.    Prrssr, 

1907,  xlii,  570.  Aet.  22,  in  her  first  pregnancy,  admitted 
to  hospital  with  diagnosis  of  extra-uteiine  gestatioQ  with 
living  child.  Recovery  uneventful,  mother  and  dhild 
(male)  left  the  ho^ital  on  the  21st  day. 

Case  23.  Ectopic  gestation  with  \iable  child.  Repon 
of  three  cases.     By  X.  O.  Werdcr,  Am.  J.  Obst.,  X.  Y., 

1908,  Iviii,  796.  The  first  case,  aet.  35.  was  admitted  to 
hospital  January  23,  1894,  when  the  diagnosis  of  extra- 
uterine pregnancy  with  living  foetus  of  six  mouths  was 
made.  The  child,  though  considerably  deformed,  was 
strong  and  showed  considerable  vitality,  did  well  for  two 
days,  but  died  four  days  after  delivery  from  piobaUe 
pneumonia.    Mother  recovered. 

Case  24.  Aet.  24,  married  four  years,  had  one  child 
21  months  ago,  with  easy  labor.  Patient  died  two  days 
later  as  a  result  of  shock.  Child's  arms  and  legs  sUghdy 
deformed;  it  was  small,  feeble  and  lived  only  a  few  hours. 

Case  25.  Aet.  30,  admitted  September  10,  1907,  with 
diagnosis  of  ectopic  pregnancy  at  about  six  months.  The 
child,  female  was  deformed,  but  no  statement  b  made 
whether  or  not  it  was  li  ving  when  delivered. 

Case  26.  Homemann,  S.,  Zentralbl.  f.  Gyniik.,  1908, 
xxxii,  668.  Aet.  25,  Il-para,  admitted  November  12, 
1907.  The  child,  which  was  deformed,  lived  four  hours. 
Mother  recovered  and  left  ho^ital  34  days  after  operatioD. 

Case  27.  Campione,  F.,  Arch,  di  ostet.  e.  ginec., 
Napoli,  1908,  i,  647.  Aet.  37.  Mother  made  an  unin- 
terrupted recovery.  Child  at  birth  weighed  3470  gm.;  5 
months  later  6200  gm. 

Case  28.  Blesh,  A.  L.,  and  Reed,  H.,  J.  Am.  M.  Ass., 
1908, 1,  2137.  Mulatto,  24,  had  one  child  aet.  3.  Mother 
left  hospital  in  four  weeks  with  the  placenta  not  yet  de- 
tached. She  returned  four  weeks  later  when  the  placenta 
was  removed  without  haemorrhage.  Is  in  good  hcadth 
eight  months  later  and  child  weighs  18  pounc^. 

Case  29.  Potocki,  Gyn6cologie,  Par.,  1908,  xii,  175. 
Extra-uterine  pregnancy  at  term  with  living  child.  Aet. 
23  years.  Mother  made  an  uneventful  recovery.  The 
child,  female,  did  well  for  six  months,  when  she  began  to 
have  convulsions  and  paralysis  of  the  lower  extremities 
followed.    At  2}4  years  she  is  alive,  but  is  deaf  and  dumb. 

Case  30.  Rathe,  B.,  Dissertation,  Leipzig,  1909.  Case 
of  extra-uterine  pregnancy  at  the  ninth  month  with  living 
child.  Aet.  29.  The  patient  did  well  for  six  days  when 
she  was  suddenly  seized  with  a  severe  attack  of  embolism 
and  died  in  a  few  minutes.    The  child  lived  one  hour. 

Case  31.  Greenberg,  H.,  J.  Am.  M.  Ass.,  1910,  liv, 
15 1 7.  Extra-uterine  pregnancy  at  full  term.  Aet.  28, 
married  3  years,  I-para.  The  woman  made  an  uneventful 
recovery.    It  is  not  stated  how  long  the  child  lived. 

Case  32.  Calloway,  I.  M.,  N.  Orl.  M.  &  S.  J.,  1912, 
Ixiv,  641.  Extra-uterine  abdominal  pregnancy  (priinar>')- 
Aet.  26.  Mother  and  child  both  well  and  were  present«i 
to  the  Louisiana  State  Medical  Society  at  their  meeting. 

Case  33.  J.  N.  Warren,  N.  Y.  M.  J.,  1909,  May  i. 
Aet.  34.    Patient  recovered.     Child  lived  10  hours. 

These  statistics  alter  the  situation  very  con- 
siderably and  greatly  lessen  the  mortality  rate  of 
the  mother  and  increase  the  number  of  children 
who  have  remained  well  for  a  year  or  more  after 
the  operation.  The  total  number  of  extra-uterine 
pregnancies  with  living  child  at  or  near  full  term 
is  138  to  January,  191 2.  Of  these,  46  have  been 
reported  since  1897. 
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A  Treatise  on  Tumors.  By  Arthur  E.  Hertzler,  M.  D., 
Ph.  D.    Philadelphia  and  New  York:  Lea  &  Febiger. 

The  book  is  well  written;  the  descriptions,  while 
brief,  are  clear.  The  subject  matter  is  well  arranged 
and  the  ease  with  which  the  book  may  be  read, 
together  with  the  numerous  well  chosen  illustra- 
tions, should  make  this  work  an  extremely  interest- 
ing and  practical  treatise  for  students  and  practi- 
tioners alike. 

The  work  is  divided  into  three  parts,  the  first 
being  devoted  to  a  brief  discussion  of  the  general 
biology  of  tumors,  etiology,  classification,  structure 
and  metastasis. 

In  the  second  part  the  author  discusses  the  general 
pathology  of  the  various  tumors,  their  macroscopic 
and  microscopic  appearances,  diagnosis,  prognosis 
and  treatment. 

The  third  and  largest  portion  of  the  work  is 
devoted  to  an  excellent  presentation  of  the  more 
clinical  aspects  of  tumors  by  special  regions.  This 
part  of  the  work  is  profusely  illustrated  by  original 
illustrations  of  cases  from  the  author's  practice  and 
deserves  the  highest  commendation  for  both  the 
author  and  the  publishers.  F.  R.  Zeit. 

The  Catarrhal  and  Suppurative  Diseases  of  the 
Accessory  Sinuses  op  the  Nose.  By  Ross  Hall 
SkiUem,  M.  D.  Philadelphia  and  London:  J.  B. 
Lippincott  Company. 

This  work,  the  first  on  the  subject  in  English, 
except  that  of  Turner  of  London,  deserves  careful 
study  by  those  interested  in  the  accessory  sinuses, 
on  account  of  its  scientific  thoroughness  and  the 
painstaking  care  with  which  it  has  been  prepared. 
It  treats  not  only  one  or  two  phases  of  the  subject 
but  aims  to  cover  the  whole  ground,  beginning  with 
the  surgical  anatomy  and  physiology  of  the  nose 
and  devoting  much  space  to  the  pathology,  diagnosis 
and  treatment,  surgical  and  otherwise,  complica- 
tions, etc.  Especial  stress  is  laid  on  the  treatment 
of  sinusitis  in  general  and  of  the  individual  sinuses 
separately.  Space  permits  mentioning  only  a  few 
of  the  many  admirable  points  of  the  work.  Under 
the  heading  of  the  ethmoid  labyrinth  a  new  classifica- 
tion of  pathological  conditions  is  attempted  and 
s^ms  satisfactory.  A  valuable  characteristic  is 
the  minute  detail  into  which  the  author  goes  in  his 
elaboration  of  the  technique  of  the  various  opera- 
tions, not  only  in  the  text  but  in  the  great  number 
of  excellent  original  illustrations.  It  is  very  val- 
uable as  a  bibliography  as  there  are  nearly  six 
hundred  references  arranged  in  the  form  of  foot- 


notes. These  show  the  careful  study  and  reading 
that  was  necessary  to  produce  the  work,  due  credit 
thus  being  given  for  all  literature  consulted.  It  is  a 
thoroughly  practical  book,  more  so  perhaps  than 
any  of  the  German  works  on  accessory  sinuses  and 
is  a  book  for  the  specialist  on  account  of  its  thorough- 
ness and  accuracy.  At  the  same  time  it  is  so  simply 
written  that  a  beginner  has  little  diflSculty  in  fol- 
lowing the  descriptions,  so  well  amplified  with  illus- 
trations. The  manuscript  has  been  corrected  and 
revised  by  Prof.  George  F.  Martin  and  shows  the 
result  of  his  work,  although  the  number  of  typograph- 
ical errors  usually  found  in  first  editions  are  present. 

George  M.  Coates. 

GoNORRHCEA  IN  WoMEN.     By  Charlcs  C.  Norris,  M.D. 
Philadelphia  and  London:  W.  B.  Saunders  Company. 

Dr.  Norris  has  written  a  very  complete  volume 
on  a  subject  seldom  handled  in  just  this  manner. 
It  would  seem  that  such  a  volume  is  needed,  espe- 
cially among  the  physicians  of  the  more  densely 
populated  districts  where  the  Neisserian  infection  is 
so  prevalent.  The  book  as  a  whole  is  comprehensive, 
including  some  few  chapters,  especially  those  on 
sociology  and  prostitution,  that  would  not  occur  on 
first  thought  to  the  average  man  of  the  profession 
as  belonging  to  a  text  of  this  character. 

It  is  hardly  necessary  to  state  that  the  opening 
chapter  dealing  with  the  history  of  gonorrhoea  is 
interesting,  and  insofar  as  the  reviewer  is  able  to 
corroborate  them,  the  historical  facts  and  dates  are 
reliable. 

The  chapter  on  bacteriology  and  pathogenesis  is  an 
able  laboratory  manual.  One  cannot  speak,  too 
highly  of  the  excellent  work  Dr.  Norris  has  done  on 
this  most  important  subdivision  of  the  subject. 
Cultural  methods,  staining,  morphology,  patho- 
genesis, virulency  and  bacteriological  diagnosis  are 
all  expounded  with  the  finesse  and  simplicity  of  a 
master. 

The  sociological  aspects  of  the  disease,  gonorrhoea 
as  a  cause  of  abortion,  sterility  and  the  destruction 
of  eyesight  in  the  newborn,  are  discussed.  Statistics 
are  carefully  compiled,  demonstrating  the  serious 
effects  of  the  disease  upon  the  given  individual,  and 
more  especially,  its  destructive  influence  upon  the 
general  civic  body. 

Under  the  head  of  prophylaxis,  the  methods  of 
preventing  dissemination  of  the  disease  are  pre- 
sented. We  are  told  of  the  conditions  in  the  United 
States  Public  Health  and  Marine  Service.  The 
wonderful  value  of  prophylaxis  here   shown   will 
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be  a  revelation  to  a  large  number  of  readers.  A 
chapter  is  devoted  to  approved  methods  of  exami- 
nation and  of  the  means  of  ascertaining  with  cer- 
tainty the  presence  of  the  gonococcus.  The  neces- 
sity for  ascertaining  when  a  cure  has  been  efiFected 
is  also  dwelt  upon. 

One  of  the  most  important  subdivisions  of  a  book 
of  this  character  should  be  the  one  devoted  to  path- 
ological changes.  A  criticism  might  be  made  of  this 
volume  in  that  Dr.  Norris  has  dwelt  too  lightly  and 
briefly  with  this  subdivision  of  his  subject.  In 
tracing  the  pathological  changes  incident  to  this 
infection,  Dr.  Norris  begins  with  the  external  geni- 
talia and  follows  the  process  through  the  generative 
tract  to  the  ovaries  and  tubes. 

There  is  a  chapter  on  operative  methods  of  treat- 
ment, and  in  this  chapter  conservatism  is  the  rule, 
with  a  caution  to  exhaust  all  medical  treatment 
before  surgical  intervention  is  undertaken.  The 
chapters  on  diffuse  gonorrhoeal  peritonitis  and  on 
gonorrhoea  during  pregnancy,  parturition  and  the 
puerperium  are  of  great  importance. 

The  flnal  chapter  deals  with  the  medical  treat- 
ment of  gonorrhoea  and  is  very  complete.  Com- 
parative study  of  results  obtained  by  various  meth- 
ods of  treatment  gives  opportunity  to  present  to 
the  profession  that  which  has  proven  best.  The 
relative  value  and  the  present  status  of  the  serum 
and  vaccine  treatments  are  also  considered. 

The   Evil  Eye.     By   Roswell  Park,  M.  D.    Boston: 
Richard  G.  Badger,  Gorham  Press,  1912. 

Members  of  the  medical  profession  incline  more 
and  more  to  turn  aside  from  the  straight  path  of 
technical  investigation  and  scientiflc  writing  to 
wander  for  short  periods  in  the  Elysian  fields  of  a 
less  exacting  literature.  It  is  by  no  means  wonder- 
ful that  a  great  force  should  lure  one  to  fields  that 
are  spangled  with  such  bright  names  as  Osier  and 
Paget,  Holmes  and  Weir  Mitchell.  For  these  the 
outpouring  of  soul  has  been  a  necessary  delight,  but 
it  has  also  been  an  honor  to  the  profession  and  an 
ornament  to  literature. 

One  of  the  latest  to  resort  to  this  form  of  intellec- 
tual recreation  is  Roswell  Park,  the  Buffalo  surgeon. 
His  new  book,  which  takes  its  title  from  the  first 
paper  therein,  shows  the  great  breadth  of  the  interests 
that  concern  him  and  the  unusual  variety  of  subjects 
to  which  his  investigations  have  led. 

That  a  doctor  should  be  interested  in  thanatology 
is  a  necessity  which  has  been  recognized  by  many 
others  than  the  author  of  '^Religio  Medici,"  and 
phallic  worship  through  the  medium  of  serpents  and 
monuments  is  too  closely  allied  to  folklore  to  evade 
for  long  the  search  of  the  medical  historian.  Indeed 
Ploss  and  Bartels'  "Das  Weib,"  Eraser's  "Golden 
Bough,"  and  many  other  compendiums  of  strange 
literature  and  bygone  superstitions  are  to  be  found 
in  many  professional  libraries. 

These  subjects  are  really  part  of  a  liberal  educa- 
tion in  medicine,  and  as  such  come  to  all  who  have 
the  leisure  to  indulge  their  generous  inclinations. 


It  is  only  when  we  consider  such  other  topics  as 
iatrotheurgic  symbolism,  the  Knights  of  St.  John, 
Giordano  Bruno,  and  the  relation  of  the  Grecian 
mysteries  to  Christiantiy,  that  Dr.  Park's  wide 
reading,  catholic  interests,  and  literary  industry 
really  become  manifest. 

The  author  has  collected  in  small  compass,  almost 
too  small,  a  vast  amount  of  curious  and  valuable 
information.  In  his  critical  attitude  toward  the 
various  superstitions  of  the  past  he  maintains  the 
only  position  possible  to  the  scientist,  while  his  acute 
sympathy  for  those  who  have  fallen  victim  to  the 
ruthless  agents  of  fanaticism  is  equally  in  accord  with 
the  human  and  truly  Christian  feelings  of  the  modem 
materialist  who  has  shed  his  provincial  and  restric- 
tive orthodoxy. 

Student  life  in  the  Middle  Ages,  the  evolution  of 
the  surgeon,  and  the  discovery  of  the  circulation  are 
other  topics  of  more  than  usual  excellence. 

The  matter  is  interesting,  is  well  digested,  and 
pleasingly  presented.  The  book  should  be  a  wel- 
come relief  to  the  brethren  whose  eyes  are  fatigued 
and  whose  minds  have  been  temporarily  anaesthetized 
by  too  rigorous  application  to  professional  subjects. 

C.  B.  Reed. 

The  Principles  and  Practice  of  Obstetrics.  By 
Joseph  B.  DeLee,  A.  M.,  M.  D.  Philadelphia  and 
London:  W.  B.  Sauoders  Company,  1913. 

In  1807  appeared  the  first  American  textbook  on 
obstetrics,  written  by  Samuel  Bond  of  the  College  of 
Physicians  and  Surgeons  in  the  University  of  the 
State  of  New  York.  This  was  entitled  A  Com- 
pendium of  the  Theory  and  Practice  of  Midwifery, 
containing  practical  instruction  for  the  management 
of  women  during  pregnancy,  in  labor  and  in  child- 
bed, illustrated  by  many  cases  and  particularly 
adapted  to  the  use  of  students.  Professor  Bond  was 
a  conservative  teacher  of  experience  and  largely 
confined  himself,  as  he  says  in  his  introduction,  to 
''teaching  the  great  resources  of  nature  and  deliver- 
ing such  rules  and  precepts  as  would  in  the  first 
place  prevent  all  unnecessary  interference  with  her 
efforts." 

Since  the  publication  of  this  work  our  students 
and  practitioners  have  not  wanted  good  textbooks 
on  obstetrics.  We  recall  those  of  Dewees,  Hodge, 
Meigs,  Lusk,  Parvin,  not  to  mention  the  more  recent 
well-known  works  of  Hirst,  Williams,  Edgar,  Davis 
and  others,  as  well  as  the  several  excellent  systems 
written  by  the  co-operation  of  the  numerous  teachers 
of  the  country.  Many  of  these  books  have  been 
characterized  by  the  well  marked  individuality  of 
the  authors.  The  earlier  books  drew  most  of  their 
scientific  facts  and  many  of  the  rules  of  practice 
from  English  and  French  sources.  Those  of  the 
last  thirty-five  years  have  drawn  more  from  Ger- 
many, which  has  in  this  period  been  the  Mecca  of 
our  students. 

The  work  before  us  is  worthy  to  stand  with  the 
best  American  textbooks.  The  author  has  also 
had  German  training  and  is  imbued  with  the  best 
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German  ideals  and  methods.  He  is,  however,  also 
well  acquainted  with  the  English,  French,  Italian, 
and  Russian  literature  and  practice  and  gives  us  a 
book  up  to  date  in  its  presentation  of  the  science  of 
obstetrics. 

The  characteristic  of  the  book,  however,  is  its 
practicability.  With  great  attention  to  detail  he 
presents  the  management  of  pregnancy,  labor  and 
child-bed  so  that  there  can  be  no  misunderstanding. 
In  this  he  profits  by  his  long  years  of  service  in 
building  up  the  Chicago  Lying-In  Hospital  and 
Dispensary  and  by  the  experience  gained  there  in 
training  internes,  students  and  nurses.  Like  our 
first  American  obstetrician,  Bond,  he  starts  out  with 
a  decided  conservative  trend  which  he  preserves 
throughout.  The  responsibility  of  the  obstetrician 
is  kept  constantly  in  view  and  the  dignity  of  the 
specialty  is  consistently  and  persistently  urged. 

The  practical  character  of  the  book  is  shown  in  the 
first  three  sections,  which  consider  the  physiology  of 
pregnancy,  labor  and  the  puerperium,  in  which  the 
practical  bearing  of  the  physiological  processes  and 
changes  is  constantly  noted.  We  especially  com- 
mend the  concise  description,  nomenclature  and  the 
clear  presentation  of  the  important  subject  of 
mechanism  of  labor.  As  an  illustration  of  the  com- 
pleteness of  the  work  we  note  that  the  author  calls 
attention  to  the  importance  of  determining  the 
degree  of  engagement  of  the  presenting  part,  a  sub- 
ject generally  overlooked  in  textbooks. 

The  section  on  the  hygiene  and  conduct  of  preg- 
nancy and  labor  can  be  commended  with  little  or 
no  reserve.  The  clear  descriptions,  the  exact 
directions  and  the  beautiful  illustrations  make  this 
section  very  attractive  to  the  reader.  Only  one  or 
two  minor  criticisms  of  details  might  be  made. 
While  the  author  does  not  subscribe  to  the  theory  of 
maternal  impressions,  he  seems  to  regard  it  with 
some  indulgence  when  he  makes  the  fandful  sug- 
gestion that  certain  monstrosities  may  be  caused  by 
the  action  on  the  egg  of  toxins  produced  in  the 
mother  by  emotions. 

Whether  there  is  a  suflficient  superiority  of  albo- 
line  to  the  official  preparation  of  petrolatum  to 
justify  its  specification  as  an  application  to  the 
nipple  and  incidentally  its  extensive  advertising  is  a 
question.  The  ingenuous  recommendation  of  pro- 
prietary preparations  has  brought  much  discredit  on 
the  medical  profession.  The  work  of  the  official 
board  of  the  American  Medical  Association  has  made 
it  possible  to  get  reliable  information  concerning 
these  preparations  and  any  article  not  approved  by 
this  council  should  be  recommended  with  some 
hesitation.  This  remark  would  apply  equally  well 
to  "lysol." 

We  would  suggest  the  name  aspirating  catheter, 
instead  of  tracheal  catheter,  for  the  instrument  used 
in  extracting  mucus  from  the  child's  throat. 
Rarely  or  never  is  it  necessary  to  pass  the  catheter 
through  the  larynx  and  the  name  should  not  give  a 
mistaken  idea  of  its  use. 

In  one  instance  the  word  infected  is  probably 


inadvertently  used  for  contaminated  in  the  state- 
ment that  during  pregnancy  'Hhe  vulva  is  always 
infected  with  nonpathogenic  and  pathogenic  bac- 
teria." 

In  the  rules  for  the  conduct  of  the  third  stage  of 
labor  it  is  directed  to  draw  the  cord  up  over  the 
thigh  leaving  a  loop  hanging  just  so  it  touches  the 
bottom  of  the  basin  which  is  pushed  up  against  the 
perineum.  Why  should  not  the  cord  be  cut  off  at 
the  vulva  permitting  the  placental  end  to  slip  back 
into  the  vagina  and  allowing  the  application  of  a 
sterile  vulvar  pad? 

The  reasons  given  for  prohibiting  a  tub  bath  to 
the  child  until  the  umbilicus  is  healed  will  hardly 
seem  satisfactory  to  all.  With  this  exception  the 
section  on  the  physiology  and  care  of  the  child  is  a 
model  for  conciseness  and  practicability. 

Hyperemesis  gravidarum  is  classed  among  the 
toxaemias  and  as  such  is  considered  as  a  distinct 
disease  entity.  The  author  does  not  agree  with 
Williams  that  the  toxic  form  can  be  diagnosed  by 
the  ammonia  coefficient.  The  rules  of  treatment 
are  conservative  and  give  evidence  of  much  experi- 
ence. The  difficult  subject  of  induction  of  abortion 
is  handled  as  well  as  the  present  state- of  diagnosis 
and  prognosis  allow. 

In  discussing  Williams'  rule  to  empty  the  uterus 
when  vomiting  is  toxic  the  author  says  that  "a 
positive  diagnosis  of  toxaemia  cannot  always  be 
made  and  too  many  cases  of  toxsmic  vomiting 
recover  under  the  usual  treatment." 

In  the  treatment  of  eclampsia  th^  rapid  emptying 
of  the  uterus  in  deep  narcosis  after  the  first  convul- 
sion is  preferred.  The  danger  of  narcotics  and 
especially  chloroform  and  morphine  is  emphasized. 
Elimination  is  said  to  be  disappointing  and  hot 
baths  and  packs  are  disapproved.  Venesection  is 
spoken  of  favorably  while  decapsulation  of  the  kid- 
ney is  condemned. 

The  important  subject  of  differential  diagnosis  of 
extra-uterine  pregnancy  is  discussed  fully  and  the 
treatment  shortly  summarized  by  recommending 
operation. 

The  chapter  on  displacement  of  the  uterus  com- 
plicating pregnancy  is  unusually  complete.  Abor- 
tion in  progress,  associated  with  haemorrhage,  is 
treated  by  tampon,  generally  followed  by  a  careful 
curettement.  In  septic  abortion  not  complicated 
with  haemorrhage  it  is  generally  best  to  adopt  an 
expectant  course  and  avoid  the  curettement. 

In  dbruptio  placenta  or  premature  separation  of 
the  normally  seated  placenta,  the  treatment  recom- 
mended is  rupture  of  the  membranes,  insertion  of  a 
metreurynter  and  the  application  of  an  abdominal 
compression  bandage  in  case  the  cervix  is  not  suffi- 
ciently dilated  to  admit  of  extraction  with  forceps  or 
craniotomy.  If  conditions  permit,  abdominal  or 
vaginal  Csesarean  section  may  be  done. 

The  author's  positive  stand  in  favor  of  termi- 
nating pregnancy  in  placenta  prsevia  is  very  desirable 
considering  the  reckless  indifference  of  many  physi- 
cians   when    consulted    for    haemorrhage    during 
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pregnancy.  He  insists  that  all  cases  should  be  sent 
to  a  hospital.  He  carefully  indicates  what  cases 
may  be  treated  by  rupture  of  the  membranes,  by 
version,  and  by  metreuT>"sis.  The  technique  of  these 
operations  is  gi\'en  in  detail.  The  propriety  of 
Cacsarean  section  for  selected  cases  is  admitted. 

Multiple  pregnancy  is  classed  among  the  patho- 
logical conditions  because  of  the  disturbance  of 
pregnancy,  the  great  number  of  pathological  labors, 
the  great  danger  of  infection  and  haemorrhage  and 
the  bad  prognosis  for  the  children.  The  chapter 
on  the  acute  and  chronic  diseases  and  the  neoplasms 
complicating  pregnanc>-,  as  well  as  those  on  the 
diseases  of  the  ovum  and  membranes,  are  concisely 
handled  with  satisfactory  fullness  and  clearness. 

In  the  most  commendable  section  on  the  pathol- 
ogy oi  labor,  attention  may  be  called  to  a  few  points 
where  some  dineience  of  opinion  misht  arise.  In 
the  enumeration  of  the  causes  of  O.  P.  position,  the 
failure  of  nexion  and  the  lacl:  of  an  emcient  resisting 
pelvic  f!oor  are  not  emphasized  as  much  as  some 
might  desire.  Likewise  the  dismissal  oi  the  method 
of  manual  rotation  because  inemcient  would  not 
receive  assent.  The  technique  of  delivering  the 
impacted  breech  is  not  gi\'en  in  sufficient  detail. 


In  general,  the  entire  subject  of  dystoda  is 
treated  most  fully  and  dearly.  Especial  attention 
is  called  to  the  chapter  on  injuries  to  the  parturie&t 
canal. 

The  subject  of  puerperal  infection  receives  adt 
quate  consideration.  The  conservative  maDag^ 
ment  is  adx-ised.  local  treatment  being  practic^ 
dispensed  with. 

The  last  tenth  of  the  book  is  given  to  obstetrid 
operations.  The  general  considerations  are  mos 
praiseworthy.  The  preparatory  operations  an 
especially  well  described  and  illustrated.  ThciB 
dications  for  low  forceps  are  somewhat  more  Icniea 
than  some  would  wish.  The  author  is  in  sjrmpatli] 
with  the  modem  te::dency  to  enlarge  the  field  fo 
Caesarean  section.  The  extra-peritoneal  section  i 
described  but  not  recommendeii. 

The  book  is  one  that  can  be  recommended  to  str 
dents  as  a  full  presentation  of  the  science  of  obstct 
rics  and  a  safe  guide  in  the  practice  of  the  art  1 
is  especially  valuable  to  the  ph>'sician  who  has  w 
kept  up  to  date  in  the  recent  progress  in  this  faek 
It  is  worthy  to  name  as  r^resenting  Ameria 
scholarship  and  professional  progress. 

Ch.\kl£S  S.  Bkcos. 
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pregnancy.  He  insists  that  all  cases  should  be  sent 
to  a  hospital.  He  carefully  indicates  what  cases 
may  be  treated  by  rupture  of  the  membranes,  by 
version,  and  by  metreurysis.  The  technique  of  these 
operations  is  given  in  detail.  The  propriety  of 
Caesarean  section  for  selected  cases  is  admitted. 

Multiple  pregnancy  is  classed  among  the  patho- 
logical conditions  because  of  the  disturbance  of 
pregnancy,  the  great  number  of  pathological  labors, 
the  great  danger  of  infection  and  haemorrhage  and 
the  bad  prognosis  for  the  children.  The  chapter 
on  the  acute  and  chronic  diseases  and  the  neoplasms 
complicating  pregnancy,  as  well  as  those  on  the 
diseases  of  the  ovum  and  membranes,  are  concisely 
handled  with  satisfactory  fullness  and  clearness. 

In  the  most  commendable  section  on  the  pathol- 
ogy of  labor,  attention  may  be  called  to  a  few  points 
where  some  difference  of  opinion  might  arise.  In 
the  enumeration  of  the  causes  of  O.  P.  position,  the 
failure  of  flexion  and  the  lack  of  an  efficient  resisting 
pelvic  floor  are  not  emphasized  as  much  as  some 
might  desire.  Likewise  the  dismissal  of  the  method 
of  manual  rotation  because  inefficient  would  not 
receive  assent.  The  technique  of  delivering  the 
impacted  breech  is  not  given  in  sufficient  detail. 


In  general,  the  entire  subject  of  djrstoda  is 
treated  most  fully  and  clearly.  Especial  attention 
is  called  to  the  chapter  on  injuries  to  the  parturient 
canal. 

The  subject  of  puerperal  infection  receives  ade- 
quate consideration.  The  conservative  manage- 
ment is  advised,  local  treatment  being  practically 
dispensed  with. 

The  last  tenth  of  the  book  is  given  to  obstetrical 
operations.  The  general  considerations  are  most 
praiseworthy.  The  preparatory  operations  are 
especially  well  described  and  illustrated.  The  in- 
dications for  low  forceps  are  somewhat  more  lenient 
than  some  would  wish.  The  author  is  in  sympathy 
with  the  modern  tendency  to  enlarge  the  field  for 
Cesarean  section.  The  extra-peritoneal  section  is 
described  but  not  recommended. 

The  book  is  one  that  can  be  recommended  to  stu- 
dents as  a  full  presentation  of  the  science  of  obstet- 
rics and  a  safe  guide  in  the  practice  of  the  art.  It 
is  especially  valuable  to  the  physician  who  has  not 
kept  up  to  date  in  the  recent  progress  in  this  field. 
It  is  worthy  to  name  as  representing  American 
scholarship  and  professional  progress. 

Charles  S.  Bacon. 
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